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1. [bookmark: OLE_LINK8][bookmark: OLE_LINK5] Introduction
In RAN #94 e-meeting, a new Rel-18 work item on further NR coverage enhancements was approved [1] and updated in RAN #96 [2]. The objective of the work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Detailed objectives are listed as follows:
	· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beam for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)



This contribution is a summary of companies’ contributions on remaining issues for PRACH coverage enhancements.
2. Summary of contributions
2.1 Ro group determination
Issue #1-1: All ROs in one RO group are associated with the same SSB(s)
During RAN1 #114bis discussion, the following agreement has been achieved.
	Agreement
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.



Regarding the above agreement, [Huawei] proposes to add a note (red colour) ,i.e.,
	All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.
Note: All of ROs that can be grouped in one RO group should be the RO associated with the same number of SSB indexes.



Based on companies’ contributions, [ZTE, CATT, Intel, vivo, Nokia, Samsung] further discuss how to capture the above agreement in current spec. Detailed TPs are summarized as follows:
[ZTE] proposes the following TP to TS 38.213.
	[bookmark: _Toc146214407]8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index or are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
*** Unchanged parts are omitted ***



[CATT] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index if each valid RO in the set is associated with one SSB; otherwise, are associated with the same SS/PBCH block indexes and each same SSB index is associated with the same preambles if each valid RO in the set is associated with multiple SSB.
*** Unchanged parts are omitted ***



[Intel] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index, where the SS/PBCH block index is associated with a same set of preambles.
*** Unchanged parts are omitted ***



[vivo] proposes the following TP to TS 38.213
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index and the SS/PBCH index is associated with the same preambles.
*** Unchanged parts are omitted ***



[Nokia] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index(es).
*** Unchanged parts are omitted ***



[Samsung] proposes the following TP to TS 38.213
Reasons: there will be RACH configuration and SSB-RACH association leading to multiple SSB index associated with one RO, thus such valid case should also be captured for multiple PRACH transmission. The corresponding description is to be added together with the explanation on same preambles.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a the same one or multiple SS/PBCH block indexes with same preambles.
For a PRACH transmission with preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period.
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
*** Unchanged parts are omitted ***



Issue #1-2: The restriction on the number of valid ROs in a RO group
Based on current agreements, there is a restriction on the number of valid ROs in the RO group as follows:
	Agreement (RAN1 #112bis)
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.



Companies [LG, Nokia] propose to capture the restriction in the spec. [LG] The last RO group within period X can be determined only if UE can select valid ROs as many as repetition factor from the starting RO of the last RO group.
[Nokia] proposes the following TP to TS 38.213.
Reasons: In the case TimeOffsetBetweenStartingRO is provided, a clarification is necessary to make sure that the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions associated with same SS/PBCH block index(es) in time from the first valid PRACH occasion corresponding to the previous set
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with a same SS/PBCH block index(es) for a PRACH transmission with  preamble repetitions
   - 	A first PRACH occasion of a set is valid only if  subsequent valid PRACH occasions of a set can be determined within the time period.
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
*** Unchanged parts are omitted ***



Issue #1-3: Unused PRACH occasions for multiple PRACH transmissions
Companies [Intel, Spreadtrum, CATT] propose that if there are some ROs not included in any RO group for a given number of PRACH repetitions, these ROs are not used for multiple PRACH transmissions.
[Spreadtrum] proposes the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period.
If after an integer number of set(s) of valid PRACH occasions within a time period there is a number of PRACH occasions that are not determined to the configured number of preamble repetitions, no set of valid PRACH occasions are determined within the number of PRACH occasions. 
< Unchanged text omitted >



[CATT] proposes the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period. Valid PRACH occasions not determined for a set of valid PRACH occasions for any of the  SS/PBCH block indexes after an integer number of sets of valid PRACH occasions, if any, are not used for a PRACH transmission with preamble repetitions.
< Unchanged text omitted >



Issue #1-4: How to count Time offset
Companies [China Telecom, Nokia, Intel, vivo] propose that the time offset is counted in unit of valid ROs associated with the given same SSB. In fact, based on the following agreement, this is already agreed, since it says “all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s)”. 
	Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示

描述已自动生成]

Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.



The following TPs are proposed by companies to capture this.
[Nokia] propose the following TP to TS 38.213.
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with a same SS/PBCH block index(es) for a PRACH transmission with  preamble repetitions
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions associated with same SS/PBCH block index(es) in time from the first valid PRACH occasion of the previous set 
*** Unchanged parts are omitted ***



[Intel] propose the following TP to TS 38.213.
	8.1	Random access preamble
< Unchanged text omitted >
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions , where the SS/PBCH block is associated with a same set of preambles 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise if TimeOffsetBetweenStartingRO is not provided,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged text omitted >



[vivo] propose the following TP to TS 38.213.
Reasons: when preamble IDs which are associated with the same SSB are different in different ROs, how to count the time offset is not addressed by current spec.
	8.1	Random access preamble
< Unchanged text omitted >
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, the TimeOffsetBetweenStartingRO is a number of valid PRACH occasions that are associated with the same SS/PBCH block and the SS/PBCH block is associated with the same preambles, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion in the valid PRACH occasions where the SS/PBCH block are associated with same preambles
< Unchanged text omitted >



Issue #1-5: Order of RO group determination
Based on the following agreement (highlight part), companies further discuss about whether the order to determine the RO group should be explicitly defined in the spec. Companies [New H3C, Fujitsu, Spreadtrum, Intel, vivo] think it is appropriate to follow the agreement sand ensure the same ordering for RO groups regardless of whether time offset is configured or not. [ZTE] are open to whether to change the specification according to the agreement. 
In addition, companies [ZTE, NTT DOCOMO, China Telecom, Nokia] think the order is not the critical part, no update is needed regarding on RO/RO group ordering for either case when “TimeOffsetBetweenStartingRO” is provided or not.
	Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.



Sub issue 1: The ordering of RO group determination when TimeOffsetBetweenStartingRO is provided.
[New H3C, Fujitsu, Spreadtrum, Intel] propose the following TP to TS 38.213.
	8.1 Random access preamble
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



[vivo] proposes the following TP to TS 38.213.
	8.1 Random access preamble
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set in the same frequency resource index for multiplexed PRACH occasions, and is determined in the following order
-  first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-  second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



Sub issue 2: The ordering of RO group determination when TimeOffsetBetweenStartingRO is not provided.
Companies [China Telecom, Nokia, NTT DOCOMO, Sharp] think further clarification on the ordering of RO group determination in the spec. is needed to capture the following agreement.
	Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示
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[Nokia] proposes the following TP to TS 38.213.
Reasons: Current version doesn’t capture the following agreement. Thus, may cause some ambiguities especially about the understanding of “after the ROs” in the frequency domain. Regarding the ordering in the agreement, it doesn’t matter whether we define the ordering in frequency first and time second, or time first and frequency second, they’ll result in the same “RO group” determination. In addition, Nokia further points out that a literal reading of the text would cause a UE to determine RO groups for different frequency resources as shown in the figure below, since the UE would determine the starting RO of a sub-sequent group (frequency first) after the ROs determined for the previous RO group and thus would select a wrong starting RO.
[image: ]
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with same SS/PBCH block index for a PRACH transmission with  preamble repetitions
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROsPRACH occasions determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



[NTT DOCOMO] proposes two alternative TPs to TS 38.213.
Alt 1 (1st preference). (Also proposed by Sharp)
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Alt 2 (2nd preference). 
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after precluding the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Issue #1-6: Others
· Replace “consecutive in time” with “numbered in time”
[Xiaomi] proposes the following TP to TS 38.213.
Reasons: “consecutive in time” refers to these ROs are connected back-to-back in the time domain without any time gap. However, in practice, there is usually a time gap between these ROs, which depends on the gNB’s configuration.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are numbered consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***



· Time span of RO group
[Samsung] A RO group time span threshold can be configured by gNB. If a determined RO group has longer time span of the threshold, the RO group is not valid.
· Relation between time offset and time period
[Panasonic] Support not to consider a time offset when determining a time period X.
2.2 Power control
Issue #2-1: Power ramping counter
For single PRACH transmission, if due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in TS 38.213 clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in TS 38.213 clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter.
Companies further discuss the above behavior when multiple PRACH transmissions is performed, detailed views are summarized as follows:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmission power.
Support (9): ZTE, China Telecom, Intel, CATT, CMCC, Apple, Sharp, NEC, RUIJIE NETWORK

[China Telecom, NCE] Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.
[Xiaomi] Indicate the power ramping counter suspending to the higher layer when one or several repetitions are omitted or their transmission power are reduced due to power allocation.
[Sharp] The power ramping counter is not suspended when PRACH transmissions in a part of PRACH occasions are dropped.
[Nokia] Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in the last PRACH occasion is with reduced transmit power. Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasion is dropped.
[Google]Layer 1 notifies higher layers to suspend the corresponding power ramping counter when the number of PRACH transmissions in all PRACH occasions are dropped or with reduced transmit power exceeds a gNB configured threshold.
[Apple] For multiple PRACH transmissions with the same Tx beam, the dropped PRACH transmissions don’t impact the remaining PRACH transmissions.
[Huawei] As a conclusion, for multiple PRACH transmissions with the same Tx beam, if a transmission occasion of a PRACH attempt is not transmitted, then the corresponding power ramping counter is suspended. If a transmission occasion of a PRACH attempt is transmitted with reduced power, then the power ramping counter may be suspended.
Note: No additional RAN1 spec impact.
[ETRI] It is up to RAN2 whether power ramping counter is revised due to multiple PRACH transmissions.
[Quectel] To reduce the performance impacts due to transmission power reductions or dropping of multiple PRACH transmissions, the priority of multiple PRACH transmission for power allocation should be promoted compared to single PRACH transmission or the multiple PRACH transmissions should be avoided for parallel UL transmissions.
[CATT] propose the following TP to TS 38.213
	8.1	Random access preamble
*** Unchanged parts are omitted ***
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, the UE does not transmit a PRACH in a transmission occasion or in any  transmission occasions in case of  preamble repetitions, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion or in any  transmission occasions in case of  preamble repetitions, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.
*** Unchanged parts are omitted ***



Issue #2-2: Calculation of pathloss
Based on the following conclusions, Rel-17 NR PRACH power determination equations are reused for calculating the transmission power of each PRACH transmission.
	Conclusion (RAN1 #114)
For multiple PRACH transmissions with the same Tx beam, the two transmission power determination equations (just for reference: equation (1) and (2) as shown in the reference) of Rel-17 NR PRACH are reused for calculating the transmission power of each PRACH transmission, i.e.,
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
Note: The following is for reference.
	For reference:
The power control formula of NR PRACH consists of the following two steps:
Step 1: Calculate the receive target power of one single transmission. 
PREAMBLE_RECEIVED_TARGET_POWER=preambleInitialReceivedTargetPower+DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep   (1)
Step 2: Calculate the transmission power of single transmission.
P_PRACH = min{P_CMAX(i), PREAMBLE_RECEIVED_TARGET_POWER + PL_c} [dBm] (2)



Conclusion (RAN1 #114bis)
For multiple PRACH transmission with the same Tx beam, the equation of Rel-17 NR PRACH as follows  is reused for calculating the transmission power of each PRACH transmission, where  stands for the corresponding transmission occasion of each of the multiple PRACH transmissions.



Companies [Xiaomi, Panasonic, vivo] further discuss about pathloss calculation for multiple PRACH transmissions. Details are summarized as follows:
[Xiaomi] The pathloss for each PRACH transmission of the multiple PRACH transmissions within one RACH attempt can be separately estimated.
[Panasonic] For multi-PRACH transmission with Tx same beam in one RACH attempt, based on the density of ROs and so on, gNB can configure either to compensate path loss or not compensate the path loss.
[vivo] proposes the following TP to TS 38.213.
Reasons: Clarify that the pathloss is not changed for different PRACH repetitions on all transmission occasions in one RO group.
	[bookmark: _Toc20311563][bookmark: _Toc12021451][bookmark: _Toc26719388][bookmark: _Toc29899118][bookmark: _Toc29917273][bookmark: _Toc29899536][bookmark: _Ref491459187][bookmark: _Toc45699173][bookmark: _Toc29894819][bookmark: _Toc36498147][bookmark: _Toc146214396]7.4  Physical random access channel
<-------------------------------- unchanged text omitted ------------------------------->
A UE determines a transmission power for a physical random access channel (PRACH), , on active UL BWP  of carrier  of cell  based on DL RS for cell  in transmission occasion  as 
	 [dBm],
where 
-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of cell  within transmission occasion , 
-	 is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP  of carrier  of cell , and
-	 is a pathloss for the active UL BWP  of carrier  based on the DL RS associated with the PRACH transmission on the active DL BWP of cell  and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. For a PRACH transmission with  preamble repetitions, the UE determines  before the first preamble transmission for each preamble transmission. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3 as described in clause 13, or for a non-serving cell, the UE determines  based on the SS/PBCH block associated with the PRACH transmission. 
<-------------------------------- unchanged text omitted ------------------------------->



Issue #2-3: Transmit power for each PRACH transmission
[Ericsson, RUIJIE NETWORK] proposes the following TP to TS 38.213.
Reasons: According to the following conclusion in RAN1#114bis,  in transmission occasion i only applies to the preamble repetition in transmission occasion i.
	Conclusion (RAN1#114bis)
For multiple PRACH transmission with the same Tx beam, the equation of Rel-17 NR PRACH as follows  is reused for calculating the transmission power of each PRACH transmission, where  stands for the corresponding transmission occasion of each of the multiple PRACH transmissions.


However, in section 8.1 in TS 38.213, “transmission power  on the determined set of  resources” implies that  in transmission occasion i can be applied to the preamble transmissions in  PRACH occasions. One implementation is that the PRACH transmission power in the first transmission occasion is applicable to the subsequent transmission occasions, which is against the conclusion.
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI, and a PRACH resource. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on each resource in the determined  resources for the corresponding preamble repetition in case of  preamble repetitions.
*** Unchanged parts are omitted ***



Issue #2-4: Others
[OPPO] A multiple PRACH specific power offset, i.e., delta_MultiplePRACH, can be used for PRACH’s power calculation.
2.3 SI request with multiple PRACH transmissions
Based on the following agreement in RAN2 #123, multiple PRACH transmissions is applicable to Msg1-based SI request.
	Agreement
· MSG1 repetition can be applicable to 4-step CBRA procedure initiated by Msg1-based SI request and can be configured optionally by the network.
· For MSG1-based SI request with MSG1 repetition, separate SI-RequestConfig is introduced (details are FFS)


How to support multiple PRACH transmission for the purpose of SI request was discussed in RAN2#123bis with the following agreement. 
	[bookmark: OLE_LINK17]Agreement
· [bookmark: OLE_LINK16]Separate SI-RequestResources is configured for different repetition number (2,4,8), under a common SI-RequestConfig which is different from legacy SI-RequestConfig


[Ericsson] point out that with some configuration, the number of RO(s) associated with the selected SSB in an association period can be as small as 1. If it is smaller than a configured number of multiple PRACH transmissions for SI request, it is unclear how a UE would determine an RO group. Possible UE behaviors include that 
A) a UE transmits the first one or more of the multiple PRACH transmissions within the indicated association period in one si-RequestPeriod. The remaining one or more PRACH transmissions are dropped.
B) the multiple PRACH transmissions can be in one or more consecutive association periods, starting from the indicated period index, in an si-RequestPeriod.
C) the multiple PRACH transmissions can occur in the indicated association period of multiple si-RequestPeriod.
D) a restriction is imposed that a UE doesn't expect the configured number of multiple PRACH transmissions for SI request to be larger than the number of ROs associated with the selected SSB in the association period indicated by ra-AssociationPeriodIndex.
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描述已自动生成]
2.4 Coupling between PRACH repetition and Msg3 repetition
Issue #4-1: Whether to request Msg3 repetition by default if multiple PRACH transmission is performed
Companies [ZTE, CATT, Lenovo] think if multiple PRACH transmissions is applied, Msg3 repetition is also requested by default. [OPPO] propose that at least for the case that rsrp-ThresholdMsg3 is not configured by network, Msg3 PUSCH repetition is triggered simultaneously, if multiple PRACH transmission is determined.
[CMCC] Coupling between PRACH repetition and Msg3 repetition could be left to RAN2.
[Sharp] Coupling between PRACH repetition and Msg3 repetition is not necessary.
[Panasonic] When a UE requests both multi-PRACH transmission and Msg3 repetition by PRACH resource, the PRACH resource for requesting both multi-PRACH transmission and Msg3 repetition should be supported. The interaction between multi-PRACH transmission and Msg3 repetition needs to be defined.
Regarding the SSB-RSRP threshold, companies’ views are summarized as follows.
[Intel] A common SSB-RSRP threshold may be applied for multiple PRACH transmissions and request of Msg3 PUSCH repetitions.
[Nokia] In the case of a feature combination including Msg3 repetitions and PRACH repetitions, define the PRACH threshold values as a function of the value of the configured threshold for Msg3 repetitions. For example if two values of PRACH repetition are configured, the larger PRACH threshold could be set equal to the Msg3 RSRP threshold whereas the smaller PRACH threshold could be determined by a UE at an offset from the larger PRACH threshold (i.e., Msg3 threshold). This way, we would make sure that the PRACH repetition thresholds are always set appropriately by a gNB in the case of feature combination with Msg3 repetitions.
[ETRI] Separate RSRP thresholds are configured for Msg1/Msg3 repetitions.
Issue #4-2: Power offset between Msg3 and PRACH
For legacy single PRACH transmission, the transmission power of msg3 PUSCH is determined based on PRACH transmission power and the power offset between PRACH and msg3 PUSCH. Companies [OPPO, ZTE] discuss about the power offset between Msg3 and PRACH.
[OPPO] For multiple PRACH transmission, it needs to clarify how to determine the transmission power of Msg3 PUSCH. The transmission power of Msg3 PUSCH may be set according to the number of multiple PRACH, and the transmission power of each PRACH, in order to have equivalent coverage. A new power offset parameter, named msg3-DeltaPreamble-r18 can be defined to achieve similar target for the case of multiple PRACH transmission.
[ZTE] The open loop power offset is configured by msg3-DeltaPreamble or deltaPreamble if feature combination is applied. Either the legacy msg3-DeltaPreamble or deltaPreamble is a common parameter for all the UEs with single PRACH transmission under one feature combination. The value of close loop power control parameter  , is indicated via a TPC command field in a random access response grant of the random access response message corresponding to a PRACH transmission. Then, considering different combinations of PRACH and Msg3 repetitions, e.g., 2 PRACH repetition and 16 Msg3 repetition, 4 PRACH repetitions and 16 Msg3 repetitions, the open loop power offset for msg3 PUSCH (deltaPreamble) may need to be redesigned. The parameter of deltaPreamble-r18 can be a value list configured to UE, and each value in the list is for one or some of the combinations of number of PRACH repetition and msg3 PUSCH repetition. Since gNB has the full knowledge of number of PRACH repetition and msg3 PUSCH repetition for UE, when UE determines a combination of number of PRACH repetition and msg3 PUSCH repetition, the value in deltaPreamble-r18 is chosen by UE and the BS also knows the chosen value in deltaPreamble-r18.
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低可信度描述已自动生成]
[Nokia] proposes to introduce a scaling factor into the power control adjustment state  of the Msg3 PUSCH based on the number of PRACH repetitions. Acting on the parameter msg3-DeltaPreamble to achieve the scaling is not the right approach since the scaling would then not be inherited by the UE power control algorithm for subsequent PUSCH transmissions (e.g., Msg3 re-tx or Msg5 which, as we know, suffers from severe coverage issues in certain actual deployments). In addition, scaling the transmission power of Msg3 based on a scaled version of msg3-DeltaPreamble has the limitation that such scaling can only be limited to the nominal numbers of PRACH repetitions (i.e., the configured values) the UE performed, to avoid having to account for all possible values of actual number of PRACH repetitions (i.e., when considering possible PRACH dropping).
[Xiaomi] Don’s support to configure any explicit power offsets between Msg3 repetition and different numbers of PRACH repetitions.
[ETRI] It requires more justifications to introduce candidate values for Msg1/Msg3 power offsets for different repetition factors.
Issue #4-3: Others
[Panasonic] When the multi-PRACH transmission is triggered by UE, the mechanism to enable more repetitions and/or lower MCS index than the Rel.17 configured set for Msg3 repetition should be supported.
2.5 PRACH mask
Companies point out that in Rel-17 framework of feature combination and CFRA, a PRACH mask index may be configured to indicate a subset of ROs for the PRACH transmission where the ROs are associated with the selected SS/PBCH block index, as following text excerpted from TS 38.213. In can be seen that the indicated RO(s) by PRACH mask index is reset per SSB to RO mapping cycle, and UE selects only one RO in the first available mapping cycle to transmit PRACH. When PRACH repetition is enabled, UE needs to select a RO group which consists of multiple ROs to perform multiple PRACH transmissions. 
	8.1	Random access preamble
For a random access procedure associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB or msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB when provided and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by ssb-SharedRO-MaskIndex according to [11, TS 38.321].
******************************************************************************************
For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.
The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle.



Based on current RAN2 agreement, CFRA is supported for Reconfiguration with sync.
	Agreements (RAN2 #122)
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.

Agreements (RAN2 #123)
· CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this)



As point out by [Sharp], for multiple PRACH transmissions case, the wording of “a/the PRACH transmission” means “preamble repetitions with configured number of repetitions (i.e.  preamble repetitions)”. In that sense, the highlighted part specifies that  preamble repetitions (i.e. RO group) can be transmitted on a RO group where none of ROs in the RO group are masked and a part of the preamble repetitions is not be dropped by the RO masking. In addition, [Sharp] propose that UE can transmit PRACH transmission with preamble repetitions only on a RO group where none of ROs in the RO group is masked, then no spec. change is necessary.
[Apple] The PRACH mask index is not applied to PRACH repetitions for the CFRA handover scenario.
[LG] For CFRA with multiple PRACH transmission for ReconfigurationWithSync, the first valid RO index of the RO group can be indicated via ra-ssb-OccasionMaskIndex in RACH-ConfigDedicated.
[ETRI] The PRACH mask index may be required per repetition factor. PRACH mask index may imply the starting RO index in an RO group of the chosen repetition factor. Time offset and PRACH mask may not be configured simultaneously in CFRA. 
[NEC] For multiple PRACH transmissions for CFRA, regarding mask/restriction information, select one of the options:
· Option 1: UE applies the mask/restriction information to select RO group by selecting one of (e.g. the first) RO in the RO group based on the mask/restriction information.
· Option 2: UE applies the mask/restriction information to select RO group based on the RO group index and the mask/restriction information is indicated per RO group.
[Fujitsu] The legacy PRACH Mask index value should be reused by treating the indication values as the one RO (e.g., first / last RO) of the RO group. If indication of PRACH mask index for single PRACH transmission is reused for multiple PRACH transmissions, the following TP to TS 38.213 is proposed.
Reasons: Considering the following case, UE select ROs indicated by PRACH mask index in the first available mapping cycle, when the mapping cycle with ROs in green box is the first available mapping cycle according to SSB-to-RO mapping rules, the UE will select the ROs with green box for 4 repetitions by the PRACH mask index in Association period#1 of Association pattern period#1as shown in the following figure, then the UE cannot transmit 4 preambles repetitions as the selected RO is not included in any RO group.


	8.1	Random access preamble
*** Unchanged parts are omitted ***
The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle. The UE selects for a PRACH transmission with preamble repetitions a set of  valid ROs for the indicated SS/PBCH block index where the first valid PRACH occasion of the set is indicated by PRACH mask index value in the first available mapping cycle.
*** Unchanged parts are omitted ***



[vivo]For PRACH repetitions with indication of PRACH mask index, the following options can be selected for RO group determination:
· Option 1 (Mask first, grouping second): PRACH occasions indicated by PRACH mask index value for the same SS/PBCH block index can be allowed to be selected as starting ROs of RO groups, then RO group(s) can be determined based on the starting RO(s).
· Option 2 (Grouping first, mask second): All the RO groups within a time period X are determined first, then RO groups which consist of the RO(s) indicated by PRACH mask index are considered as available RO groups. 
If there are unavailable RO(s) in the determined RO group when a PRACH mask index is indicated, the following options can be considered:
· Option 1: The RO group is considered as invalid.
· Option 2: UE is only allowed to transmit PRACH repetition on the available RO(s).
· Option 3: UE is allowed to transmit PRACH repetition on the unavailable RO(s). 
[vivo] proposes the following TP to TS 38.213.
	[bookmark: _Toc145664289]8.1	Random access preamble
<-------------------------------- unchanged text omitted ------------------------------->
For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.
The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask index value for the indicated SS/PBCH block index in the first available mapping cycle. 
For a PRACH transmission with  preamble repetitions, the UE selects the PRACH occasion(s) indicated by PRACH mask index value for the indicated SS/PBCH block index as the first valid PRACH occasion(s). In the PRACH occasion(s) other than the PRACH occasion(s) which is indicated by PRACH mask index in the determined set for a PRACH transmission with  preamble repetitions, the UE does not transmit PRACH preamble.
<-------------------------------- unchanged text omitted ------------------------------->



2.6 Rules causing to drop PRACH transmissions
Companies further discuss about the rules causing to drop PRACH transmissions. [CMCC] think there is no strong necessity to introduce new collision rules. Clarify that current dropping rule is applied to each of the PRACH transmissions. [Nokia] If RAN1 agrees to introducing collision rules between valid ROs for multiple PRACH transmissions and other existing ROs, applicability of such rules should be up to cell-specific configuration by gNB.
Dropping Rule 1 proposed by companies: Companies [Spreadtrum, MediaTek, Nokia, Sharp, LG] proposes to extend current collision rules to multiple PRACH transmissions case. Similar TPs are proposed with different wording. Detailes are summarized as follows:
[Spreadtrum, MediaTek] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with preamble repetitions, this applies to each actual preamble repetition.
*** Unchanged parts are omitted ***



[Nokia, Sharp] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.
*** Unchanged parts are omitted ***



[LG] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, if multiple PRACH transmissions associated with the same SSB are located within a slot, this applies to each PRACH transmission within a slot.
*** Unchanged parts are omitted ***



Dropping Rule 2 proposed by company: [MediaTek] proposes the following TP to TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS/PRACH transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted ***



Dropping Rule 3 proposed by company: [vivo] PRACH repetition in separate RO is not transmitted when the separate RO collides with MsgA PUSCH. In other word, when there’s a collision between RO for PRACH repetition and MsgA PUSCH occasion, MsgA PUSCH occasion should be prioritized.
2.7 Determination of number of multiple PRACH transmissions in the first attempt
Based on the following agreements for determination of the number of multiple PRACH transmissions. Companies discuss whether to consider other conditions.
	Agreement
· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.
· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.



Companies [Intel, Xiaomi, China Telecom, Lenovo, Sony] propose that only SSB-RSRP threshold(s) are used to determine the number of multiple PRACH transmissions at least for the first RACH attempt if multiple values are configured.
[Xiaomi] Configure the RSRP threshold for each number of multiple PRACH transmissions configured by the gNB. Adopt separate RSRP thresholds for different kinds of UEs, e.g., for RedCap UEs and for NR normal UEs.
[OPPO, Panasonic] For the first RACH attempt, the UE determines
· Whether to perform single PRACH transmission or multiple PRACH transmissions based on SSB-RSRP threshold.
· If the SSB-RSRP threshold to determine single PRACH transmission or multiple PRACH transmissions with the smallest configured value of the number of multiple PRACH transmissions is not provided, whether to perform single PRACH transmission or multiple PRACH transmissions is based on whether UE’s calculated transmission power for single PRACH transmission reaches its maximum transmission power, i.e., PCMAX,f,c.
· [Panasonic] If the SSB-RSRP threshold to determine single PRACH transmission or multiple PRACH transmissions with the smallest configured value of the number of multiple PRACH transmissions is provided, whether to perform single PRACH transmission or multiple PRACH transmissions is based on SSB-RSRP threshold.
· If multiple PRACH transmissions are determined, the number of multiple PRACH transmissions is based on the configured SSB-RSRP threshold(s).
· [Panasonic]Note1: If multiple PRACH transmissions are determined, the power calculation of each PRACH transmission of the multiple PRACH transmissions is a separate discussion.
[Ericsson] For the first RACH attempt, UE reaching its maximum transmission power is a pre-requisite of multiple PRACH transmissions.
[Panasonic] Support a determination of a number of PRACH transmissions as follows
· For RA without PDCCH order, a UE determines a number of PRACH transmissions based on a comparison between SSB-RSRP measurement and SSB-RSRP threshold.
· For RA with PDCCH order, PDCCH can indicate either of the following.
· If a number of PRACH transmission is indicated, UE follows the indicated number of PRACH transmissions.
· UE determines a RO group based on its association with the indicated number of PRACH transmissions.
· If a number of PRACH transmission is not indicated, the same operation with RA without PDCCH order.
2.8 Re-attempts for multiple PRACH transmissions
Companies discuss about the re-attempts for multiple PRACH transmissions. Detailed views are summarized as follows.
[LG] Power ramping is applied between RACH attempts, the number of multiple PRACH transmissions in RACH re-attempts can be increased when the maximum number of attempts for current number of PRACH repetitions is reached.
[Lenovo] For retransmission of multiple PRACH transmissions, both increased number of PRACH re-transmission and the power ramping should be supported. UE uses the same number for the second RACH attempt until its power targeted by PRACH parameter P0 exceeds the maximum transmission power.
[MediaTek] Power ramping is applied between RACH attempts, the number of multiple PRACH transmissions in RACH re-attempts is the same as that of first RACH attempt.
[Quectel] To avoid ineffective resource consumption, the maximum number of PRACH transmissions in all RACH attempts should be limited. Support randomly selection of the increased number of PRACH transmissions for the retransmission of multiple PRACH transmissions.
[Nokia] Define SSB-RSRP exception zone to allow a UE to increase the number of PRACH transmissions in case of PRACH re-attempt. Define a procedure for increasing the number of the multiple PRACH transmissions at different RACH attempts based on adapting the value of the measured SSB-RSRP, or the SSB-RSRP thresholds, by a higher-layer configured value.
[Ericsson] proposes the following TP is proposed to TS 38.213.
Reasons: In NR up to Rel-17, if a UE changes the spatial domain transmission filter prior to a PRACH retransmission, this would suspend the power ramping counter. The rationale is PRACH retransmission can benefit from either power ramping up or a change of Tx beam, and there is no need for both to happen simultaneously, which may turn out to be redundant. For Rel-18 multiple PRACH transmissions with the same Tx beam, increase from a lower number of multiple PRACH transmissions to a higher number for RACH re-attempt introduces a change in time domain. With the legacy rationale, for the RACH re-attempt, it may be redundant if a change of UL Tx beam and the increase from a lower number to a higher number of multiple PRACH transmissions happen simultaneously. 
	[bookmark: _Toc137056367]7.4	Physical random access channel
*** Unchanged parts are omitted ***
[bookmark: OLE_LINK7]If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter and the increase of the number of preamble repetitions, if applicable, as described in [11, TS 38.321].
*** Unchanged parts are omitted ***



2.9 RRC parameters
Issue #9-1: TimeOffsetBetweenStartingRO-r18 related
Companies further discuss about the candidate values of TimeOffsetBetweenStartingRO-r18. Details are summarized as follows.
For RO groups for 8 repetitions:
	Candidate value
	Companies’ views

	32
	Support (10): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, China Telecom
Not support (4): Huawei, MediaTek, vivo, Spreadtrum



For RO groups for 4 repetitions:
	Candidate value
	Companies’ views

	32
	Support (10): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, China Telecom
Not support (4): Huawei, MediaTek, vivo, Spreadtrum



For RO groups for 2 repetitions:
	Candidate value
	Companies’ views

	16
	Support (14): Huawei, MediaTek, New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, Spreadtrum, China Telecom, Fujitsu
Not support (1): vivo

	32
	Support (11): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, Spreadtrum, China Telecom
Not support (3): Huawei, MediaTek, vivo



Other Considerations are summarized as follows.
[Fujitsu] The candidate values of TimeOffetBetweenStartingRO-r18 are updated as below
· {10, 16, 20, Sole} for RO groups for 8 repetitions
· {6, 8, 16, Sole} for RO groups for 4 repetitions
· {4, 8, 16, Sole} for RO groups for 2 repetitions
· Note: ‘Sole’ means only one RO group in a time period.
[China Telecom] The candidate values of TimeOffetBetweenStartingRO-r18 are updated as below
· {10,16, 20, [32]}, for RO groups for 8 repetitions
· {6, 8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions
[ZTE] If uneven value of time offset to reduce the latency is needed, value 6 for 4 PRACH repetitions and value 20 for 8 PRACH repetitions are not preferred.
[CMCC] No strong view to introduce 5/6 and 10 candidate values for time offset.
Issue #9-2: Other considerations
[vivo] proposes to support the following list of updated RRC parameters for supporting multiple PRACH transmissions with same TX beam.
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)

	PRACH repetition with same TX beam
	FeatureCombination
	msg1Repetition-r18
	New
	If present, this parameter indicates msg1Repetition-r18 is part of this feature combination.
	{true}
	Per partition

	PRACH repetition with same TX beam
	SIB1
	featurePriorities-r18
	New
	This parameter indicates priorities for features of Msg1 repetitions.
	FFS
	Per cell



2.10 Others
· Preamble allocation for different number of multiple PRACH transmissions with shared ROs
[LG] UE can determine a starting preamble index and number of preambles for each repetition factor based on higher layer parameters (e.g., startPreambleForThisPartition-r17, numberOfPreamblesPerSSB-ForThisPartition-r17, NumberOfMsg1-Repetitions-r18) in shared RO with separated preamble case.


· SSB selection
[CATT] For multiple PRACH transmissions with same beam, at least for the first RACH attempt in a RACH procedure, SSB/CSI-RS is selected based on SSB/CSI-RS RSRP thresholds as in existing specifications.
-	Introduce separate RSRP thresholds for SSB/CSI-RS selection for PRACH repetitions from legacy PRACH transmission without repetition.
Reasons: Considering that the SS-RSRPs/CSI-RSRPs are relatively small in case of limited coverage, there may be no SSB/CSI-RS with SS-RSRP/CSI-RSRP above the threshold if legacy rsrp-ThresholdSSB/rsrp-ThresholdCSI-RS are used for SSB/CSI-RS selection. Then, any SSB/CSI-RS can be selected by UE including SSBs/CSI-RSs with worse performance among all of the SSBs/CSI-RSs. Hence, it is proposed to introduce a separate lower RSRP threshold for SSB/CSI-RS determination for PRACH repetitions.
· PDCCH monitoring window for BFR when multiple PRACH transmissions is applied
[Lenovo] For BFR, the PDCCH monitoring window is starting from slot  , wherein the slot n is the slot of last valid RO in the RO group corresponding to the multiple PRACH transmissions.
· RA-RNTI calculation
[Sony] To differentiate the RA-RNTI between single PRACH transmission and multiple PRACH transmission, add a OFDM symbol offset, s_offset to s_id of the RA-RNTI equation, i.e.:
RA-RNTI = 1 + s_idnew + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id,
where, s_idnew = (s_id + s_offset).
3. Draft Proposals
3.1 Ro group determination
Issue #1-1: All ROs in one RO group are associated with the same SSB(s)
FL comment: Based on companies’ contributions, companies propose to capture the following agreements into spec.
	Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.



In addition, [Huawei] proposes to add the following note to the above agreement “Note: All of ROs that can be grouped in one RO group should be the RO associated with the same number of SSB indexes.”
Companies please provide your comments whether the above highlighted note is needed.
	Companies
	Comments

	New H3C
	OK in general

	Ericsson
	In our view, the newly proposed note is covered by the agreement. 

	Nokia/NSB
	Agree with Ericsson

	Sony
	Similar views with Ericsson.  Also, the 2nd bullet point of the agreement basically covered the note proposed by Huawei, i.e..:
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles

	ETRI
	Similar with Ericsson, Nokia, Sony. 

	DOCOMO
	Agree with Ericsson.

	LG
	Agree with Ericsson.

	Qualcomm
	Agree with Ericsson.

	Ruijie
	Share similar view with Ericsson.

	ZTE
	We share the same view with Ericsson that the highlighted note is not needed as the agreement has included the same meaning. Please check the green part:
If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.

	Fujitsu
	We share same views with Ericsson.

	Spreadtrum
	We share the same view with Ericsson, as “the same SSB indexes” refers to all the multiple SSB associated with the RO. This note is redundant for this agreement.

	MediaTek
	Prefer to add the note.

	Panasonic
	Share same view with Ericsson.

	Xiaomi
	 Share same view with Ericsson. 

	Apple
	Agree with Ericsson.



Draft TP #1-1
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index or are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
*** Unchanged parts are omitted ***



Reasons for changes: To capture the following agreement to Section 8.1, TS 38.213.
	Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.


Summary of change: Capturing the restriction of ROs in one RO group that should be associated with the same SSB indexes and same preambles in Section 8.1 of TS 38.213.
Consequences if not approved: There may be ambiguity with respect to the definition of the set for PRACH transmissions with preamble repetitions in case of one RO is associated with multiple SSBs.
 
Companies please provide your comments on the above draft TP.
	Companies
	Comments

	New H3C
	OK in general

	Ericsson
	‘a same SS/PBCH block index’ is not straightforward to indicate that the RO is associated with only one SSB. We suggest changing it to be ‘the same one SS/PBCH block index’ and merging it with the case of multiple SSB indexes as follows.
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index or are associated with the same one or multiple SSB indexes, whereand each same SSB index is associated with the same preambles.

	Sharp
	Although we are OK in principle, the difference of the wording between before and after “or” without the condition in the draft TP is unclear. In our understanding, since RO group is associated with same preambles for each SSB in both conditions, we can simply say:

For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index(es) or are associated with the same SSB indexes and each same SSB index is associated with the same preambles.


	Nokia/NSB
	We support the idea of capturing the agreement in the specification but the proposed change is unnecessarily complicated. The following modification is enough and much simpler:
The reason is that the mapping order of SSB indexes to ROs is never changed, e.g., if you have 3 SSBs, you map SSB#0, SSB#1, SSB#2, SSB#0,…In other words, if same SSB indexes are mapped to different ROS, they can only be mapped following the same order. This implies that if the same SSBs are associated with the ROs of a set, then they will always be mapped to the same preamble set, since their ordering with be the same in all the ROs of the set. As a result, the agreement is fully captured just by saying that all the ROs in a set are associated with same SSB indexes, as follows.
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index(es).

	Sony
	Support clarifying the specs but wordings can be further discussed.

	ETRI
	In our view, clarifying texts can be minimized, and initially prefer Nokia’s version. We might not need to mention preambles in the sentence.

	DOCOMO
	Prefer Ericsson’s version. We think it’s necessary to clarify the preamble.

	LG
	Agree in principle, and we can support Ericsson’s version or Sharp’s version.

	Lenovo
	Nokia’s version is much simpler and is preferred. 

	Qualcomm
	Agree with Nokia.

	ZTE
	Agree to capture the agreement. The draft TP is fine. 

	Samsung
	This issue has been discussed quite a lot last meeting. We are ok with Nokia’s TP to include the multiple SSB indexes case. We can discuss whether further spec change is needed or not. 

	Fujitsu
	We think the description about the preamble is needed in the TP. We are OK for both TPs from FL and Sharp.

	Spreadtrum
	We agree with TP proposed by Ericsson with a minor modification shadowed by yellow.
	For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index or are associated with the same one or multiple SSB index(es), whereand each same SSB index is associated with the same preambles.




	MediaTek
	We think that spec needs to clarity preambles. Both TP#1-1 and Ericsson’s versions seem OK, and we prefer the following wording:
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index or are associated with the same one or multiple SSB index(es), whereand and each same same SSB index is associated with the same preambles.

	Panasonic 
	We would prefer Ericsson’s version as it captures the agreement closely. 

	OPPO
	The clarification of preambles is preferred. We are fine with Ericsson’s or MediaTek’s versions.

	Xiaomi
	Prefer MediaTek’s version.

	Apple
	Sharp’s version is preferred.



Issue #1-2: The restriction on the number of valid ROs in a RO group
FL comment: As pointed out by some companies, current TS 38.213 doesn’t preclude the case that the number of valid ROs in the RO group can be less than the configured number of N. Some companies think the restriction should be explicitly expressed in the spec, e.g., RO group within period X can be determined only if UE can select valid ROs as many as repetition factor from the starting RO of the last RO group.
The following TP was proposed by company to address the above issue.

Draft TP #1-2
	8.1	Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with a same SS/PBCH block index(es) for a PRACH transmission with  preamble repetitions
   - 	A first PRACH occasion of a set is valid only if  subsequent valid PRACH occasions of a set can be determined within the time period.
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
*** Unchanged parts are omitted ***



Reasons for changes: The current spec. omits to mention that if an RO group cannot be created from a starting RO, e.g., the left ROs is not enough for forming another RO group, the starting RO is not used for PRACH repetitions.
Related agreement: 
	Agreement (RAN1 #112bis)
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.


Summary of change: Capture the restriction that the number of valid ROs in one RO group is equal to the given configured number of multiple PRACH transmissions.
Consequences if not approved: Unexpected UE behaviors, e.g., a UE uses the remaining ROs for PRACH repetitions even if the number of such remaining ROs is less than the configured number of PRACH repetitions.

Companies please provide your comments on the above issue and draft TP.
	Companies
	Comments

	New H3C
	OK in general

	Ericsson
	We support in principle with small wording suggestions in red as follows.
[bookmark: OLE_LINK4]AThe first PRACH occasion of a set is valid only if  subsequent valid PRACH occasions of athe set can be determined within the time period.

	Sharp
	We are OK with the draft TP to clarify the first valid PRACH occasion.

	Nokia/NSB
	Support. Alternative formulations can also be considered if companies so wish (see Ericsson’s, for instance). 
Current text omits to mention that if an RO group cannot be created from a starting RO (because the RO group would not fit within the time period), the starting RO is not to be used for PRACH repetitions. This needs to be described to avoid unexpected UE behaviors such as for example a UE using only the remaining ROs for PRACH repetitions even if the number of such remaining ROs is lower than the configured number of PRACH repetitions. Not only this would create ambiguity at gNB but would also be against the agreements. Indeed:
· Current text simply says that at least ”one RO group” should be included in a time period, but does not state that a time period can only include complete RO groups (which is a direct consequence of the agreements).
· The text describes how to determine starting ROs but does not specify that some of the possible starting ROs cannot be used as such, given that they are not followed by N-1 other ROs which satisfy the constraints for being part of the same RO group.
In a way, this is similar to the SSB-to-RO mapping logic used in current specification, according to which incomplete mapping cycles should not exist inside an asssociation period, i.e., ”If after an integer number of SS/PBCH block indexes to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions or PRACH preambles that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PRACH occasions or PRACH preambles”. Current starting RO description in the specification does not follow the same logic, irrespective of the presence of several agreements which clearly state that an RO group for a given number of PRACH repetitions can only consist of one number of ROs, i.e., one of the configured numbers in the cell. 

	Sony
	Support the intention of the TP.

	ETRI
	Support the TP.

	DOCOMO
	Fine with the TP.

	LG
	Fine with the TP.

	Lenovo
	Fine with the TP.

	Qualcomm
	Support the TP.

	ZTE
	Generally fine with the draft TP. Just note the reason that ROs can’t be determined is due to the validation rule but not the dropping rules.
We are open to more precise wording to capture the agreement.

	Samsung 
	We don’t support the TP.
For statement of Nokia, “Current text omits to mention that if an RO group cannot be created from a starting RO (because the RO group would not fit within the time period), the starting RO is not to be used for PRACH repetitions.” We disagree, that, spec usually describle what UE should do. The spec never defines any partial RO group to be used by UE, if we find the first RO and no subsequent RO, which is not a “set” and would not select for multiple PRACH transmission. 

	Fujitsu
	It might be more clear to change ‘a’ to ‘the’ on the second ‘set’. i.e., A first PRACH occasion of a set is valid only if  subsequent valid PRACH occasions of a the set can be determined within the time period.

	Spreadtrum
	We agree to capture the restriction on the number of valid ROs within a RO group, as current TS 38.213 doesn’t preclude the case that some of the possible starting ROs cannot be used if the number of remaining valid ROs in the RO group is less than the configured number of N. 
The following TP is aims to preclude the case. We just want to focus on whether the RO group is invalid or not, and if the number of such remaining ROs is less than the configured number of PRACH repetitions, this ROs cannot used to determine an RO group and transmit multiple PRACH. 
We think issue#1-2 and issue #1-3 should be jointly discussed.
	8.1	Random access preamble
< Unchanged text omitted >
For a PRACH transmission with preamble repetitions, a time period, starting from frame 0, is the smallest integer number of association pattern periods such that at least one set of valid PRACH occasions for each of the  SS/PBCH block indexes can be determined within the time period for all configured number of preamble repetitions. The set(s) of valid PRACH occasions for each configured number of preamble repetitions repeats every time period. If after an integer number of set(s) of valid PRACH occasions within a time period there is a number of PRACH occasions that are not determined to the configured number of preamble repetitions, no set of valid PRACH occasions are determined within the number of PRACH occasions. 
< Unchanged text omitted >




	MediaTek
	OK

	Panasonic
	Fine with the TP.

	OPPO
	Support the TP.

	Xiaomi
	 “A first PRACH occasion of a set is valid” seems like introducing a new validation rule just for the first RACH occasion of a RO group. Spreadtrum’s version with the following minor modification is slightly preferred by us:
If after an integer number of set(s) of valid PRACH occasions within a time period there is a number of PRACH occasions that are not determined to less than the configured number of preamble repetitions, no set of valid PRACH occasions are determined within the number of PRACH occasions.these PRACH occasions are not used for a PRACH transmission with preamble repetitions.

	Apple
	Fine with the TP.



Issue #1-3: Unused PRACH occasions for multiple PRACH transmissions
FL comment: Companies propose that if there are some ROs not included in any RO group for a given number of PRACH repetitions, these ROs are not used for multiple PRACH transmissions.
From FL understanding, current agreements restrict that multiple PRACH transmissions are only transmitted in RO group. It is not needed to state about the behaviour on unused RO. In addition, different from the mechanism of SSB to RO mapping, ROs not included in one RO group may be included in another RO group, and this is related to different conditions including: the configured number of repetitions, SSB association within one RO. Thus, we need to be very careful about the wording.
Companies please provide your comments on Issue #1-3 in Section 2.1.
	Companies
	Comments

	New H3C
	Sharing similar view with FL understanding

	Ericsson
	Agree with FL. The specification defines rules of RO group determination, where multiple PRACHs are transmitted.

	Sharp
	We have same view with FL and no description for behaviour on unused RO is necessary.

	Nokia/NSB
	Agree with FL.

	Sony
	Share same view with the FL.

	DOCOMO
	Agree with FL.

	LG
	Agree with FL.

	Qualcomm
	Agree with FL.

	Ruijie
	Agree with FL.

	ZTE
	I guess the motivation is to release unused RO resources to improve efficiency. But indeed the unused ROs not included in one RO group may be included in another RO group, for example, some ROs are not used for the number of 8, but may be included in number of 4. In addition, we think we just state which RO is included in the RO group. For the RO not included in the RO group, there is no need to state anything specifically since it has clarified that the UE only transmit the PRACH in the RO in the RO group for PRACH repetition. 

	Samsung 
	No issue to not change anything, but this is exactly why previous proposal is not needed, if we have common understanding on “current agreements restrict that multiple PRACH transmissions are only transmitted in RO group.”

	Fujitsu
	We agree with FL.

	Spreadtrum
	This issue should be jointly discussed with Issue# 1-2, as we comment in Issue# 1-2.

	Panasonic
	Agree with FL.

	OPPO
	Agree with FL.

	Xiaomi
	Agree with FL.

	Apple
	Agree with FL.



Issue #1-4: How to count Time offset
FL comment: Companies propose that the time offset is counted in unit of valid ROs associated with the given same SSB. In fact, based on current agreement, this is already agreed, since it says “all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s)”. However, this seems not captured in current spec.
Related agreement:
	Agreement (RAN1 #114)
For a given number of N multiple PRACH transmissions, all the RO groups within a time period X are determined as follows:
· Firstly, the starting RO of the first RO group is determined, then its remaining ROs are determined. Next, the starting RO of other RO groups and its remaining ROs are determined sequentially. 
· the starting RO is determined as follows (down select only one of the Alt.):
Alt.1 (w/o density control)
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.
Alt.2 (w/ density control)
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then Alt.1 Applies.
· It is not expected to have overlapping RO between any two RO groups for the given number of N multiple PRACH transmissions.
· the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, and (down select only one of the Alt.) 
· Alt. 1 (the starting RB of ROs within a RO group is the same) the N-1 ROs are with the same starting RB as the starting RO.
· Alt. 2 (the starting RB of ROs within a RO group can be different) the N-1 ROs are with the lowest frequency resource index in corresponding time instance.
· Alt. 3 (the starting RB of within a RO group can be different and a frequency offset is configured) the N-1 ROs are determined based on a configured frequency offset.
· Alt. 4 (the starting RB of ROs within a RO group can be different), the N-1 ROs are with the same relative frequency resource index among the multiple frequency multiplexing ROs associated with the same SSB in corresponding time instances.

Agreement (RAN1 #114)
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.

Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.



Companies please provide your comments on the TPs in Issue #1-4 in Section 2.1. Issue #1-1 needs to be addressed before we discuss the details on the TP for Issue #1-4.
	Companies
	Comments

	New H3C
	 Sharing similar view with FL and it is essential to capture the above sentence with yellow highlight.

	Ericsson
	We agree that the time offset is counted in unit of valid ROs associated with the given same SSB. A UE selects an SSB first and then determines ROs associated with the SSB. After this, RO group determination is based on ROs associated with the selected SSB.

	Nokia/NSB
	Thanks, FL, for capturing our TP in Section 2.1. From our perspective it provides the simplest way to capture existing agreements without complicating the specification. Please also see our comments to Issue #1-1.

	Sony
	Support to clarify this in the specs.

	ETRI
	In our understanding, the validity is tested first and then time offset is applied. We support the feature lead’s proposal.

	DOCOMO
	Support to clarify it in spec, and we prefer similar wording as Issue 1-1.

	LG
	Agree with FL.

	Qualcomm
	Support FL’s proposal

	Ruijie
	Agree with FL.

	ZTE
	We think the issue is valid. But there is no need to solve this issue separately. The issue of #1-1 has mentioned the same counting question. When issue #1-1 is solved, the issue #1-4 is solved naturally. 
For the second part of the TP from Intel, we prefer the following to make the spec more clear.
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	if TimeOffsetBetweenStartingRO is provided,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 


	Spreadtrum
	We agree with FL. This issue should be postponed until we addressed Issue #1-1, and similar TP from Issue #1-1 can be applied to count the Time offset.

	MediaTek
	We agree that clarification is needed. 

	Panasonic
	Agree with FL.

	OPPO
	Agree with FL.

	Xiaomi
	Agree with FL.

	Apple
	Agree with FL.



[bookmark: _Hlk150853405]Issue #1-5: Order of RO group determination
Sub issue 1: The ordering of RO group determination when TimeOffsetBetweenStartingRO is provided.
FL comment: Companies [New H3C, Fujitsu, Spreadtrum, Intel, vivo] think it is appropriate to follow the agreement sand ensure the same ordering for RO groups regardless of whether time offset is configured or not.

[bookmark: _Hlk150853416]Draft TP #1-5-1
	8.1 Random access preamble
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions  
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



[bookmark: _Hlk150853953]Reasons for changes: To capture the following agreement to Section 8.1, TS 38.213.
	Agreement (RAN1 #114)
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.


Summary of change: Capture the ordering of RO group determination into the spec.
Consequences if not approved: The ordering of RO group determination may be not aligned with the agreement.

Companies please provide your comments on the above issue and draft TP.
	Companies
	Comments

	New H3C
	OK

	Ericsson
	We think that editor wrote the ordering in different ways depending on the presence/absence of TimeOffsetBetweenStartingRO intentionally. In the current spec, if time offset is provided, ‘for each frequency resource index for frequency multiplexed PRACH occasions,' is added, rather than the ordering. But if the time offset is not provided, he added the ordering.
	-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 


[bookmark: OLE_LINK18]Editor’s logic may be that when the time offset is not configured, RO groups in different frequency resources may be aligned with their starting time and ending time. In this sense, the ordering in frequency domain first and then time domain is applicable even with the granularity of RO group. But when the time offset is configured, RO groups in different frequency resources may not be aligned in the starting and ending time, like a zigzag. The current way of writing, ‘for each frequency resource index for frequency multiplexed PRACH occasions’ is safe and easier to understand.
In fact, the time-domain unaligned FDMed RO groups may happen when the time offset is not configured. Nevertheless, both ways of writing end up with the same determination of RO groups. In our view, ordering is mainly for the purpose of indexing. For example, RO groups are indexed based on the indexes of their first ROs. However, indexing RO groups is not needed in Rel-18. In short, in our view, the current specification is correct, though with two ways of writing for the two configurations. 
Draft TP #1-5-1 is incorrect in that it adds the ordering of frequency domain ahead of time domain under the main bullet of ‘for each frequency resource index for frequency multiplexed PRACH occasions’.

	Sharp
	In our understanding, the agreement for ordering between frequency and time is to avoid the ambiguity of the position for RO groups, but current frequency independent determination can avoid such ambiguity without the ordering. Therefore, technically, we don’t need the ordering unless the RO group index is used in some procedure.
However, if majority thinks the ordering is necessary to align with the agreement, we can apply the draft TP.

	Nokia/NSB
	Do not support. This violates existing agreements since results in wrong RO grouping as explained multiple times already, both for the case with and without time offset. In other words, TP #1-5-1 does not allow to capture the following agreement:

Agreement (RAN1 #114)
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
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Consider, for instance, the case without offset, a literal reading of the text would cause a UE to determine RO groups for different frequency resources as shown in the figure below, since the UE would determine the starting RO of a sub-sequent group (frequency first) after the ROs determined for the previous RO group and thus would select a wrong starting RO. This would not allow the UE to determine all the RO groups correctly, nor is aligned with the agreement on the determination of the RO groups within the time period.
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This comment from Sharp describes perfectly the situation: “the agreement for ordering between frequency and time is to avoid the ambiguity of the position for RO groups, but current frequency independent determination can avoid such ambiguity without the ordering. Therefore, technically, we don’t need the ordering unless the RO group index is used in some procedure.”


	DOCOMO
	We think the ordering is not technically necessary, since RO determination is performed for per frequency resource index. The ordering considering frequency domain is not important. 
But we are fine to add it if majority companies want it.

	LG
	We don’t support this TP. According the previous agreement, if TimeOffsetBetweenStartingRO is provided, the first valid RO of each set of ROs can be defined within each frequency resource index. Moreover, it is already captured in the current specification, so we don’t need to change this part.

	Lenovo
	We support to reflect RAN1 agreement on the RO group ordering in the spec. However, this TP#1-5-1 says the ordering here is for each frequency resource index for frequency multiplexed PRACH occasions, which is not correct. One way may be to add a separate bullet to reflect the ordering on top of “a time offset is configured”.

	ZTE
	Although we think the order of RO group is not big issue and specification has no need to change since this part is stated for the RO in different frequency resource separately.
But if majority is strongly to capture the agreement of order of RO group, we are fine with the above TP. 
Just one comment: The sentence of “for each frequency resource index for frequency multiplexed PRACH occasions,” may need to be removed.

	Fujitsu
	We think all issues claimed by companies are caused by the fact that the ordering is described only for the case that time offset is configured. As described in the agreement, the issues will be resolved if we have the description about the ordering in both cases (i.e., time offset is configured / not configured)

	Spreadtrum
	We support this TP.
Even though it will result in the same result of RO group determination regardless of whether the ordering is defined or not, we prefer to keep the previous agreement in RAN1#114, and do not introduce a new agreement related to RO group determination without defining the order.

	Panasonic
	We are fine if majority view is to prefer to capture it. 

	Xiaomi
	Generally fine with the TP. But, It seems that this TP does not cover the following case: the first valid RO for the second RO group within the time period X is FDMed with the first RO group.

	Apple
	We are open to discuss further whether new TP is needed. Without TP, the previous meeting agreement need to be updated to avoid the confusion.



Sub issue 2: The ordering of RO group determination when TimeOffsetBetweenStartingRO is not provided.
FL comment: Companies [China Telecom, Nokia, NTT DOCOMO, Sharp] think further clarification on the ordering of RO group determination in the spec. is needed to capture the following agreement.
	Agreement (RAN1 #114)
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
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To address the above issue, two options are proposed by companies. For Option 1, it’s pretty clear with respect to how RO group is determined, however, it violates the existing agreement. For Option 2, it follows the agreement while replace “after” with “precluding”.
Draft TP #1-5-2 (Option1)
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Draft TP #1-5-2 (Option2)
	8.1 Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after precluding the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***



Companies please provide your views on the following 2 questions:
Q1: Do you think TP is needed to address Sub issue 2 of Issue #1-5?
Q2: If your answer to Q1 is “yes”, which of the two above TPs is better? Is there any other suggestion?
	Companies
	Comments

	New H3C
	Q1:Yes
Q2; prefer option2

	Ericsson
	Q1: No. The current specification is correct, though with two ways of writing for the two configurations. Please find our reason to sub issue#1.
Regarding Draft TP #1-5-2, in our view, the intention is to prevent one RO from being determined in two RO groups. The current writing kind of implies it, but we have the following suggestion to make it clear.
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined according to an ordering of valid PRACH occasions after the ROs are determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 


	Sharp
	Q1: Yes
Q2: As commented in Sub issue 1, technically we don’t need to have the ordering and our first preference is Option 1. However, if we need to align with the agreement, we are OK with Option 2.

	Nokia/NSB
	TP #1-5-2 (Option2) does not seem to solve the problem highlighted by the FL. would still result in wrong RO group (please see our comment to Sub issue 1). 
TP #15-2 (Option1) is a bit odd. On the one hand, it is correct since it allows the RO grouping to performed according to agreement (and it does not violate the agreement, since it allows to achieve the RO grouping as per agreement). On the other hand, it is also redundant since the last sub-bullet is not needed. The following TP is sufficient to fully capture the agreement:
otherwise, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROsPRACH occasions determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions  

	Sony
	Q1: No.  Not sure what the problem is.  The specs already said the starting RO of an RO Group is AFTER the previous RO Group. 
Q2: Neither

	DOCOMO
	Q1: Yes. If without TP, the current RO group determination result would be not aligned with agreement, for example when there are multiple FDMed ROs associated with same SSB. The reason is that “after the previous RO group” in current specification implies the subsequent RO group should be after each of RO in the previous RO group, and the “after” is based on ordering considering time and frequency domain. The following would be the result.
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Q2: We prefer Option 1 to separately discuss for per frequency resource index. Further wording refinement is also fine.

	LG
	Q1: Yes
Q2: We prefer Option 1 in principle. Detail wording can be further discussed.

	Lenovo
	We think the kind of TPs are not necessary.

	ZTE
	If we agree the sub issue 1 first, maybe no need to address the sub issue 2. As the description mode of two divisions about with time offset and w/o time offset should keep the same. 
In either way, we think the wording modification in Option2, i.e., ‘after’ --> ‘precluding’ should be made. 

	Samsung 
	Q1: no. 
As we discussed in previous meetings, the current wording is the spec is accurate enough.

	Fujitsu
	Q1: No if sub issue1 is accepted. Since the ROs in a set(s) of  valid PRACH occasions associated with an SS/PBCH block are in same frequency index, the term ‘after’ is obviously ‘after’ previous group in same frequency index.

	Spreadtrum
	Q1: NO, the spec. doesn’t cause any ambiguity.
Q2: As the spec. point that the starting RO of other RO groups are determined after the previous RO group in the following order: frequency first, time second. It means the ordering of the starting RO as well as the ordering of the RO group need to follow the order. The “after” is based on ordering with frequency domain first and time domain second. Obviously, the problem proposed by companies against the order. 
To determine a valid starting RO of subsequent RO groups, firstly, we need to find if there exist a valid RO within the same time domain as the starting RO of the previous RO group. Then, increase the time resource index, as showed in the following figure.
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	Panasonic
	Q1: Yes.
Q2: Option 1.

	OPPO
	Q1: no. 
The current wording seems clear. 

	Xiaomi
	Q1: No, the current spec seems clear

	Apple
	If no spec is needed for previous issues. The Option 1 is ok for us.



3.2 Power control
Issue #2-1: Power ramping counter
FL comment: Based on the contribution, companies further discuss the suspend of power ramping counter behavior when multiple PRACH transmissions is performed.
Draft Proposal 3-1
For multiple PRACH transmissions, layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmission power.

Companies please provide your comments on the above proposal. In addition, companies can further discuss the case when only part of the PRACH transmissions are dropped or with reduced transmission power.
	Companies
	Comments

	New H3C
	 Open to discuss about necessity of this proposal and proponents need clarify this issue

	Ericsson
	We prefer to discuss the partial dropping and complete dropping together, because we think the UE behavior is consistent, and no specification change is needed.
If one or several PRACH repetitions of a PRACH transmission are transmitted with reduced power or dropped, it is an incomplete PRACH transmission. In case the RACH attempt fails, it is not a problem of PRACH power configuration, but because of the reduced power or cancellation. Thus, power ramping counter for retransmission should be suspended, giving the UE another chance for a complete RACH re-attempt with the same power configuration. In this sense, no matter the reduced power or dropping happens to one or all PRACH repetitions, the power ramping counter should be suspended.
Since a Rel-18 PRACH transmission may span N transmission occasions, our interpretation of the clause below is that if a UE doesn’t transmit a PRACH or transmits a PRACH with reduced power in one of the N transmission occasions, L1 notifies higher layers to suspend the power ramping counter. No specification change is needed.
[…] the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.

	Sharp
	We support the FL proposal 3-1, and it is not needed to suspend the power ramping counter when only part of the PRACH transmissions is dropped or with reduced transmission power.

	Nokia/NSB
	Do not support. It is unclear why the fact that reduced transmission power is used for any RO other than the last RO of the set should result in power ramping counter suspension. The last RO is the only one for which power consideration should apply, given that according to exist spec the transmission power can change across an RO set. 
We are ok with agreeing on the following:
For multiple PRACH transmissions, layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmission power.
Conversely, we would like to have a technical answer to clarify the doubt we highlighted above before supporting any proposal related to the transmission power.

	Sony
	Support Proposal 3-1.  There is no need to suspend power ramping if only a subset of ROs are dropped or have reduced power.

	ETRI
	We think that following the current specification, L1 indicates L2 at each PRACH transmission. In our view, RAN2 can decide the counter issue. In principle, we agree that imperfect PRACH transmissions may not increase the counter.

	DOCOMO
	We slightly prefer to suspend the counter if any of PRACH repetition is not transmitted or with reduced power, in order to avoid the power ramping counter increasing too frequently. When some of multiple PRACH repetitions are dropped or transmitted with very low power, and if the RACH attempt fails, it may not imply the power ramping is not enough. 
But we are fine with the Proposal if majority companies support it.

	LG
	Support the Proposal 3-1.

	Qualcomm
	Support the proposal

	Ruijie
	Support the Draft Proposal 3-1.

	ZTE
	The legacy specification treats the suspension with two separate cases, one is for dropped RO, and the other is for reduced power. More specifically, the suspension for reduced power is “may”. So we suggest also keep the same classification. How about this:
For multiple PRACH transmissions with the same Tx beam, Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all PRACH occasions are dropped. Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in all PRACH occasions with reduced transmit power.

	Samsung
	Two aspects following the spirit of such power suspension behavior:
1. if all ROs are dropped, UE notifies the power suspension;
2. if part of RO(s) is dropped, or with reduced power, UE may notify the power suspension. 

	Spreadtrum
	We agreed with the draft Proposal 3-1. A conclusion is needed to clarify this issue, but we don’t see additional RAN1 spec. impact.

	MediaTek
	If UE drops the transmissions on all PRACH occasions, UE should suspend the counter. If UE drops only some of the PRACH transmissions or transmits with reduced power, UE may suspend the counter. In our view, this is similar to the legacy spec behavior.
We suggest the following:
For multiple PRACH transmissions, layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all PRACH occasions are dropped or with reduced transmission power. Otherwise, layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or is transmitted with reduced transmission power.

	OPPO
	We are fine with the Proposal 3-1.

	Xiaomi
	Share the similar view with Samsung and MediaTek.

	Apple
	Support the Proposal 3-1.



3.3 SI request with multiple PRACH transmissions
FL comment: [Ericsson] point out that with some configuration, the number of RO(s) associated with the selected SSB in an association period can be as small as 1. If it is smaller than a configured number of multiple PRACH transmissions for SI request, it is unclear how a UE would determine an RO group. Possible UE behaviors include that 
A) a UE transmits the first one or more of the multiple PRACH transmissions within the indicated association period in one si-RequestPeriod. The remaining one or more PRACH transmissions are dropped.
B) the multiple PRACH transmissions can be in one or more consecutive association periods, starting from the indicated period index, in an si-RequestPeriod.
C) the multiple PRACH transmissions can occur in the indicated association period of multiple si-RequestPeriod.
D) a restriction is imposed that a UE doesn't expect the configured number of multiple PRACH transmissions for SI request to be larger than the number of ROs associated with the selected SSB in the association period indicated by ra-AssociationPeriodIndex.

Companies please provide your comment to the above issue.
	Companies
	Comments

	New H3C
	The motivation of this proposal isn’t clear to us and proponent need explain more in detail.

	Ericsson
	[bookmark: OLE_LINK23]@New H3C, according to the RRC configuration as copied below, the legacy PRACH transmission for SI request is limited in the only one association period, which index is configured with ra-AssociationPeriodIndex, in every si-RequestPeriod in the range from one to sixteen association periods. If multiple PRACH transmissions span longer than one association period, it is unclear how a UE would determine an RO group.
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	ZTE
	All the parts of SI request in legacy are discussed in RAN2 meeting, as the history is not well known in RAN1, we hope RAN2 to handle this issue.

	Samsung 
	If gnb cannot provide enough RO for one period for multiple PRACH, why gNB will enable such function for SI request?

	Spreadtrum
	We think that no RAN1 spec. impact is needed and up to gNB implement.

	Panasonic
	If it is smaller than a configured number of multiple PRACH transmissions for SI request, it can be covered by TP for Issue #1-2 in Section 3.1. If so, we think that there is no need to discuss UE behavior in this case.

	Xiaomi 
	Share the same view with Spreadtrum.



3.4 Coupling between PRACH repetition and Msg3 repetition
Issue #4-2: Power offset between Msg3 and PRACH
FL comment: As pointed out by companies, for legacy single PRACH transmission, the transmission power of msg3 PUSCH is determined based on PRACH transmission power and the power offset between PRACH and msg3 PUSCH. When multiple PRACH transmissions is performed, there may be different combinations with respect to the number of PRACH transmission and Msg3 repetitions, but only one common msg3-DeltaPreamble is configured which may cause some problem. 
Companies please provide your comment to the above issue.
	Companies
	Comments

	New H3C
	The motivation of this proposal isn’t clear to us and proponent need explain more in detail.

	Ericsson
	As stated below,  is provided by preambleReceivedTargetPower. 
, , and , 
where  is provided by preambleReceivedTargetPower [11, TS 38.321] and  is provided by msg3-DeltaPreamble or deltaPreamble, or  dB if msg3-DeltaPreamble and deltaPreamble are not provided, for carrier  of serving cell 
The issue seems to be based on the thinking that different values of preambleReceivedTargetPower would be configured for different numbers of multiple PRACH transmissions, leading to msg3-DeltaPreamble being specific to the number of PRACH transmissions. Nevertheless, the following agreement in RAN2#123bis negates the thinking. In addition, in Rel-17, Msg3 PUSCH transmission power is independent from the number of Msg3 repetitions. The motivation of the dependence of the msg3-DeltaPreamble on the number of Msg3 repetitions is not clear to us.
For a given feature combination, RAN2 assumes the same value of preambleReceiveTargetPower and powerRampingStep parameters can be applied for different Msg1 repetition numbers. 

	Nokia/NSB
	In TS 38.213, the target transmit power for Msg3 PUSCH  is determined according to the target received power of PRACH (preambleReceivedTargetPower) and a power offset () provided by the RRC parameter msg3-DeltaPreamble, which applies to all the UEs in the cell. Such an approach makes sense when considering single PRACH transmission, where the msg3-DeltaPreamble is configured by a gNB to scale the necessary received SNR for reception of the Msg3 compared to the PRACH preamble. However, when performing PRACH repetitions, UEs manage to comply with the preambleReceivedTargetPower (i.e., UEs are able to satisfy the gNB Rx SNR requirements) only when repeating the PRACH preamble multiple times, meaning that the Rx power from a single PRACH transmission would not be enough for reliable detection. For this reason, for the UE to transmit an adequate amount of power for the subsequent Msg3 transmission, some companies have proposed to introduce additional values of msg3-DeltaPreamble, for the different values of PRACH repetitions a UE may perform. Although in principle we agree with the mechanism of scaling the transmission power of the Msg3 transmission based on the number of PRACH repetitions performed, we believe that acting on the parameter msg3-DeltaPreamble to achieve the scaling is not the right approach since the scaling would then not be inherited by the UE power control algorithm for subsequent PUSCH transmissions (e.g., Msg3 re-tx or Msg5 which, as we know, suffers from severe coverage issues in certain actual deployments). In addition, scaling the transmission power of Msg3 based on a scaled version of msg3-DeltaPreamble has the limitation that such scaling can only be limited to the nominal numbers of PRACH repetitions (i.e., the configured values) the UE performed, to avoid having to account for all possible values of actual number of PRACH repetitions (i.e., when considering possible PRACH dropping).
Based on this we believe it would make more sense to add a scaling factor directly into the power control adjustment state  of the Msg3 PUSCH, where the scaling factor is equal to the value in dB of the actual or nominal number of PRACH repetitions performed by the UE. Such an approach has the advantage that the power scaling will be automatically inherited for subsequent PUSCH transmissions such as Msg3 re-transmission or Msg5 PUSCH. Whether this value is configured by NW or calculated by UE according to spec, e.g. 10log10 (N), with N defined as the number of PRACH repetitions.

	Sony
	When PRACH is repeated, then Msg 3 should also be repeated and by doing so there is no need to introduce multiple or different Msg3 to Preamble power offsets.

	DOCOMO
	Agree with Sony. We think it is more like optimization issue, and the necessity is not so much justified.

	Qualcomm
	Agree with Sony and Docomo.

	ZTE
	For the concern on the motivation of the dependence of the msg3-DeltaPreamble on the number of Msg3 repetitions, I think Nokia has explained clearly.
Moreover, please check the two cases listed in the R1-2311019.
Case 1: Compared to the case of single PARCH transmission, if multiple PRACH transmissions is applied, it means the location of UE is very far from the base station or the channel condition is very bad, i.e., the measured RSRP result is very low. In such case, the maximum number of msg3 repetitions may not be enough to satisfy the msg3 PUSCH reception, for example, for combinations of 2:16, 4:16, and 8:16.  
Case 2: if a UE supports multiple PRACH transmissions, but not supports or not requests msg3 PUSCH repetition, then different value of deltaPreamble will be required by different potential combinations of 2:1, 4:1 and 8:1. For improving the performance of msg3 PUSCH for potential combination of 8:1, a larger value should be configured for deltaPreamble. However, a UE may select PRACH repetition with only 2 times and less value for deltaPreamble is needed, and then the excessive power of msg3 PUSCH transmission will be wasteful and a higher inter-cells interference will be caused.
We think the above two cases identify our motivations.
Here we just emphasize the similar issue has also been mentioned by Nokia, OPPO and Panasonic. We are open to the other solutions (e.g, the scaling factor into the power control adjustment state  of the Msg3 PUSCH) on this issue.

BTW, an addition issue, when multiple PRACH transmissions is performed, as agreed during RAN1#114bis, transmission power of each PRACH transmission will be calculated, respectively. Then there may be different transmission power for different PRACH transmission within one RACH attempt, so it should be clarified which one should be used for determining the transmission power of msg3 PUSCH. 

	Spreadtrum
	We also think it is a optimization issue, no need to discuss this issue in the maintenance stage. 

	Panasonic
	We think that the proposal of power offset between PRACH and msg3 PUSCH is so specific and is not feasible if a transmission power of both Msg1 and Msg3 reaches a maximum value. Therefore, we do not support it.
Regarding coupling PRACH repetition and Msg3 repetition, we would propose to discuss a general aspect for the coupling first before going to details. Since Msg3 PUSCH is a more coverage bottleneck channel than PRACH, if a multi-PRACH transmission is triggered, Msg3 PUSCH repetition is also required. Therefore, we propose a general proposal as follows
Proposal:
When multiple PRACH transmission is performed, Msg3 repetition is requested by default.

	OPPO
	Share same views with Nokia and ZTE. We think it is necessary to introduce additional power offset between PRACH transmission power and Msg3 PUSCH, if multiple PRACH are triggered. It is not the same situation as legacy single PRACH. Legacy power offset based on single PRACH transmission power is not suitable for the case of coverage enhancement. The new msg3-DeltaPreamble reflects the coverage requirement of multiple PRACH, and can address the coverage enhancement requirement for Msg3 PUSCH, for both single Msg3 and Msg3 repetition scenario.
For the same motivation of coupling PRACH and Msg3 PUSCH coverage enhancement requirement, we also proposal that when multiple PRACH transmission is triggered, Msg3 repetition is requested by default.

	Xiaomi
	We can’t see any problem if a common msg3-DeltaPreamble is shared between different repetition numbers. The transmission power for the msg3 repetition can be increased by the pathloss if the PRACH repetition number increases.



3.5 PRACH mask
FL comment: As summarized in Section 2.5, some companies discuss about PRACH mask for multiple PRACH transmissions.

Companies please provide your views on the following questions.
Q1: Do you think PRACH mask is applied to multiple PRACH transmissions?
Q2: If your answer to Q1 is yes, which of the following options do you support?
· Option 1: PRACH occasions indicated by PRACH mask index value for the same SS/PBCH block index can be allowed to be selected as starting ROs of RO groups, then RO group(s) can be determined based on the starting RO(s).
· Option 2: All the RO groups within a time period X are determined first, then RO groups which consist of the RO(s) indicated by PRACH mask index are considered as available RO groups.
· Option 3: UE transmit PRACH transmission with preamble repetitions only on a RO group where none of ROs in the RO group is masked.
· Note: no spec. change is necessary.

	Companies
	Comments

	New H3C
	Q1: yes
Q2: slightly prefer Option 3

	Ericsson
	Q1: yes
Q2: we agree with Option 3.
Option 3 means that a UE determines ROs associated with the selected SSB and permitted by the configured PRACH mask index first and then determines RO groups. As opposed to it, with Option 2, a UE doesn’t consider PRACH mask index in the determination of RO group and considers it in the step of collision handling. 
According to 38.321, PRACH mask index, configured by RRC or PDCCH order, is considered by a UE in the determination of an available RO. In other words, PRACH mask index is not used for physical layer collision handling, which is aligned with Option 3. 
	1>	else if an SSB is selected above:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).




	Sharp
	Q1: Yes. At least RO group masking in frequency domain can help the separation of RACH resources with other UEs or with other feature combinations.
Q2: Option 3 is preferred, and no specification change is necessary.

	Nokia/NSB
	Q1: YES.
Q2: We start by asking a clarification. Our understanding is that the PRACH mask identifies the ROs that can be used for PRACH when the mask is configured. Such ROs are not masked but are “enabled”. We hope this is common understanding.
Given the above, Clause 8.1 of TS 38.213 says the following:
“For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is indicated by ra-ssb-OccasionMaskIndex which indicates the PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected SS/PBCH block index.”
Our understanding is that this L2 configuration affects the ROs that L1 will see as “usable” for the PRACH in general, prior to any L1 operations. As a result, these ROs should be the only ROs that a UE considers for the RO grouping procedure (which is L1-only procedure). 
Therefore, none of the Options as per Q2 is entirely correct in our view, but the following is:
· Option 3-v2: UE transmit PRACH transmission with preamble repetitions only on a RO group consisting of ROs indicated by the mask.
· Note: no spec. change is necessary.

Having said this, if consensus on this is hard to achieve, maybe RAN1 could also consider the possibility of excluding the configuration of resources for PRACH repetitions together with ra-ssb-OccasionMaskIndex.

	Sony
	Q1: Yes. 
Q2: Option 1 seems the easier approach for the UE to select an RO in the masked RO first as per legacy and that RO is used as the 1st RO.  Then the remaining repetitions does not need to be masked.
Option 3 suggests that the PRACH is transmitted in non-masked ROs, which then begs the question what’s the point of having a mask?  Nokia’s Option 3-v2 seems to make more sense.  However we think that Option 1 is an easier approach for the UE. 

	ETRI
	Q1: Yes
Q2: We think that the mask value should be clarified first. Even/odd ROs or a specific RO are indicated by the mask value. Thus, only a first few ROs can be selected in the period X. 
Among options, we think that it is desirable to align whether PRACH mask is presence or absence. In addition, we think that time offset should be discussed to have a conclusion in CFRA.

	LG
	Q1: Yes
Q2: We think that Option 2 with following modification would be beneficial. 
· Option 2-a: All the RO groups within a time period X are determined first, then the first valid RO index of RO group can be indicated by gNB via higher layer parameter (e.g., ra-ssb-OccasionMaskIndex)


	Ruijie
	Q1: Yes
Q2: Support Option 3. 

	ZTE
	The PRACH mask issue can’t be bypassed. Anyway we need discuss it, but I am not sure either RAN1 or RAN2 is the best place to discuss.

The typical mask parameter of ra-ssb-OccasionMaskIndex indicates the RO to be used in available consecutive ROs, i.e., the available ROs are over sufficient for each SSB, and only one is selected as used. 
Option 1 and Option 2 can both work. Option 1 allows the staring RO should be the RO indicated by mask, but the subsequent N-1 ROs may not be the RO indicated by mask. Option 2 seems all the ROs are selected under the mask and then be grouped, it means the all the ROs in RO group are indicated by mask. That is the difference. Option 1 is more resource efficient and Option 2 seems less spec impact.
Option 3 is strange as anyway the mask will be used under some cases, so how to group the RO that none of ROs is masked?
My suggestion is for RAN2 to discuss this.

	Fujitsu
	Q1: Yes
Q2: We prefer Option1. It is straightforward to indicate the RO group to UE with less restrictions.

	Spreadtrum
	Q1: yes
Q2: We agree with the Option 3-v2 proposed by Nokia. As the spec. point out, UE may transmit PRACH on the ROs indicated by ra-ssb-OccasionMaskIndex. Therefore, we think UE can transmit PRACH transmission on a RO group consisting of ROs indicated by the mask and no spec. change is necessary.

	Panasonic
	We share same view with Nokia.

	Xiaomi
	Q1: Yes.
Q2: Share the same view with Sony that we shouldn’t change the original intention to define of the PRACH mask. Support option 1 and option 2.


	Apple
	We are not sure the PRACH mask is really needed for PRACH repetition case. Due to the fact, the dedicated preamble resources should be reserved in a RO for CFRA. It means every RO group is available for CFRA with PRACH repetitions. Therefore, UE just uses the dedicated preamble in the selected RO group to perform PRACH transmission without delay. If the PRACH mask index is not applied to PRACH repetitions, no RAN1 specification impacts are expected.



3.6 Rules causing to drop PRACH transmissions
Dropping Rule 2 proposed by company
FL comment: [MediaTek] proposes the following TP to TS 38.213.

	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or a UE does not transmit PRACH and PUSCH/PUCCH/SRS/PRACH when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS/PRACH transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted ***



Companies please provide your comments on the above draft TP.
	Companies
	Comments

	New H3C
	OK

	Ericsson
	The motivation of a gap between PRACH repetitions is not clear to us. Could proponent please clarify?

	Nokia/NSB
	This seems a new collision handling rule between multiple PRACH transmission themselves. This is odd and seems unnecessary. Does the proponent want to introduce a gap between repetitions to skip some ROs during the RO group determination?

	DOCOMO
	The motivation is not clear to us.

	LG
	We are not sure it is necessary to support.  

	ZTE
	Can’t identify the motivation.

	Spreadtrum
	The motivation of introducing a gap is not clear to us.

	MediaTek
	In legacy single PRACH, there was no scenario where UE would transmit two PRACH back-to-back since UE always monitors for msg2 after a single PRACH transmission. The gap existed for PRACH vs. PUSCH/PUCCH/SRS only.
With multiple PRACH transmissions, the same minimum 2-symbol gap needs to be extended for PRACH vs. PRACH case since the time difference between two consecutive ROs in a group may become shorter depending on the specific configuration (e.g., in some cases when same SSB index is mapped to every configured RO). 

	Xiaomi 
	The motivation is not clear to us.

	Apple
	Seems the back-to-back transmission of PRACH is not the issue as the preamble is the same for each transmission.



Dropping Rule 1 proposed by companies
FL comment: Companies [Spreadtrum, MediaTek, Nokia, Sharp, LG] proposes to extend current collision rules to multiple PRACH transmissions case. Similar TPs are proposed with different wording.
Draft TP #2-1
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.
*** Unchanged parts are omitted ***



Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.
Related agreement:
	Agreement (RAN1 #113)
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.



Summary of change: Add one sentence in 8.1 with respect to the dropping rule of multiple PRACH transmissions as “For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.”.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.

Companies please provide your comments on the above draft TP.
	Companies
	Comments

	New H3C
	Open to discuss about this proposal.

	Ericsson
	We see the motivation but don’t think a TP is needed.
This collision handling rule applies to the legacy case where a single PRACH and a PUSCH transmission with PUSCH repetition Type A collide in a slot. However, the clause doesn't explicitly say this rule applies to each Type A PUSCH repetition. From our perspective, the same approach applies to multiple PRACH repetitions.
Note that PUSCH repetition Type B is explicitly mentioned to make sure it is an actual PUSCH repetition, rather than a nominal repetition.

	Sharp
	We support the draft TP.

	Nokia/NSB
	Support

	Sony
	Support

	ETRI
	We are okay but we think the existing TP seems enough.

	DOCOMO
	Support the principle. On th TP, actually we have same feeling with Ericsson. But we are OK with it if majority companies want to have it.

	LG
	Agree with Ericsson. Regarding the TP #2-1, for example, if number of repetitions are four, and if ROs are selected from four different RACH slots when determining the RO group, it is not appropriate to apply the legacy dropping rule. Therefore, we can focus on the case where multiple PRACH transmissions associated with the same SSB are located within a slot.
So, we suggest following modified TP (e.g., TP 2-1a)
Draft TP #2-1a
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, if multiple PRACH transmissions associated with the same SSB are located within a slot, this applies to each PRACH transmission within a slot.
*** Unchanged parts are omitted ***


.

	Qualcomm
	Fine with the proposal.

	Ruijie
	Support.

	ZTE
	Generally fine with the draft TP.

	Spreadtrum
	Support with the TP

	MediaTek
	Support.

	Panasonic
	Find with the TP.

	OPPO
	Support

	Xiaomi
	Fine with the proposal.

	Apple
	Find with the TP.



Dropping Rule 3 proposed by company
FL comment: [vivo] propose that PRACH repetition in separate RO is not transmitted when the separate RO collides with MsgA PUSCH.
Companies please provide your comments on the above rule.
	Companies
	Comments

	New H3C
	Open to discuss about this proposal

	Ericsson
	We think the legacy collision handling rule can be reused.

	Nokia/NSB
	Need for this is unclear. If a UE does not support PRACH repetitions, which seems to be the motivation of this proposal, why would any prioritization rule be needed w.r.t. MsgA PUSCH?

	Sony
	Similar views with Nokia.  It is unclear to us why the UE is performing PRACH repetition which is applicable to 4 step RACH and also MsgA PUSCH which is applicable to 2 step RACH at the same time.

	ETRI
	As above comments, we are not sure of motivation that both types of RAs are performed.

	LG
	We are not sure it is necessary to support.  

	ZTE
	Why the priority of multiple PRACH is lower than the MsgA PUSCH?

	Spreadtrum
	Similar views with Nokia. The motivation is not clear to us.

	OPPO
	The motivation is not clear to us.

	Xiaomi
	Open to discuss it



3.9 RRC parameters
Issue #9-1: TimeOffsetBetweenStartingRO-r18 related
FL comment: Companies views on the candidate values is summarized in Section 2.9 and copied as follows:
For RO groups for 8 repetitions:
	Candidate value
	Companies’ views

	32
	Support (10): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, China Telecom
Not support (4): Huawei, MediaTek, vivo, Spreadtrum


For RO groups for 4 repetitions:
	Candidate value
	Companies’ views

	32
	Support (10): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, China Telecom
Not support (4): Huawei, MediaTek, vivo, Spreadtrum


For RO groups for 2 repetitions:
	Candidate value
	Companies’ views

	16
	Support (14): Huawei, MediaTek, New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, Spreadtrum, China Telecom, Fujitsu
Not support (1): vivo

	32
	Support (11): New H3C, ZTE, Intel, Panasonic, Sony, Apple, ETRI, Sharp, Nokia, Spreadtrum, China Telecom
Not support (3): Huawei, MediaTek, vivo



Draft proposal #9-1-1 (based on contributions for RAN1 #115)
The candidate value of TimeOffsetBetweenStartingRO-r18 is updated as
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Draft proposal #9-1-2 (offline-offline consensus in RAN1 #114bis)
The candidate value of TimeOffsetBetweenStartingRO-r18 is updated as
· {10,16, 20, [32]}, for RO groups for 8 repetitions
· {6, 8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions
Cause we have already discuss about the candidate values for quite a long time. Companies please just provide your views on which of the two proposals You can’t live with.
	Companies
	Comments

	New H3C
	OK with two proposals

	Ericsson
	We don’t live with Draft proposal #9-1-2.
[bookmark: OLE_LINK24]Values of time offset being integer multiple of the number of PRACH transmissions can ease UE and gNB determination of RO groups, which become independent of the time offset values.

	Sharp
	We can live with both though our preference is Proposal #9-1-1

	Sony
	Support Proposal #9-1-1

	DOCOMO
	We are fine with both.

	LG
	We are fine with both.

	Qualcomm
	We prefer proposal #9-1-1

	ZTE
	Proposal 9-1-1 can be accepted. The uneven time offset in proposal 9-1-2 may not provide additional benefits.

	Spreadtrum
	We don’t live with Draft proposal #9-1-2.
The candidate value of TimeOffsetBetweenStartingRO in the agreement is enough and no technical motivation to introduce new values. The only thing we need to do is discuss whether to delete the bracket.
	Agreement
The candidate value of TimeOffsetBetweenStartingRO-r18 is proposed as below
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions




	MediaTek
	Support Proposal #9-1-1. 

	Panasonic
	We support the proposal #9-1-1.

	OPPO
	We prefer proposal #9-1-1

	Xiaomi
	We prefer proposal #9-1-1

	Apple
	We support the proposal #9-1-1.



4. Proposals for Tuesday’s online session
Issue #9-1: TimeOffsetBetweenStartingRO-r18 related
Proposal #9-1-1
The candidate values of TimeOffsetBetweenStartingRO-r18 are updated as
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions
Support/can live with (14): New H3C, Ericsson, Sharp, Sony, DOCOMO, LG, Qualcomm, ZTE, MediaTek, Panasonic, OPPO, Xiaomi, Apple, China Telecom.

Issue #1-1: All ROs in one RO group are associated with the same SSB(s)
Proposed TP #1-1
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles in all valid PRACH occasions within the set.
*** Unchanged parts are omitted ***




Reasons for changes: To capture the following agreement to Section 8.1, TS 38.213.
	Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.


Summary of change: Capturing the restriction of ROs in one RO group that should be associated with the same SSB indexes and same preambles in Section 8.1 of TS 38.213.
Consequences if not approved: There may be ambiguity with respect to the definition of the set for PRACH transmissions with preamble repetitions in case of one RO is associated with multiple SSBs.

Issue: Rules causing to drop PRACH transmissions
Proposed TP #6-1
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.
*** Unchanged parts are omitted ***



Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.
Related agreement:
	Agreement (RAN1 #113)
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.



Summary of change: Add one sentence in 8.1 with respect to the dropping rule of multiple PRACH transmissions as “For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.”.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.

[bookmark: _Hlk150854717]Issue #1-2: The restriction on the number of valid ROs in a RO group
Draft TP #1-2
	8.1	Random access preamble
*** Unchanged parts are omitted ***
Within a time period, for set(s) of  valid PRACH occasions associated with same SS/PBCH block index for a PRACH transmission with  preamble repetitions
   - 	A first PRACH occasion of a set is valid only if  subsequent valid PRACH occasions of a set can be determined within the time period.
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set 
*** Unchanged parts are omitted ***



Reasons for changes: The current spec. omits to mention that if an RO group cannot be created from a starting RO, e.g., the left ROs is not enough for forming another RO group, the starting RO is not used for PRACH repetitions.
Related agreement: 
	Agreement (RAN1 #112bis)
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.


Summary of change: Capture the restriction that the number of valid ROs in one RO group is equal to the given configured number of multiple PRACH transmissions.
Consequences if not approved: Unexpected UE behaviors, e.g., a UE uses the remaining ROs for PRACH repetitions even if the number of such remaining ROs is less than the configured number of PRACH repetitions.

5. Proposals for Wednesday’s online session
Issue #1-5: Order of RO group determination
Draft TP #1-5
	8.1 Random access preamble
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles, an SS/PBCH block for a PRACH transmission with  preamble repetitions
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion
-  the first valid PRACH occasion of subsequent sets, if any, is determined according to an ordering of valid PRACH occasions,
-  first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-  second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
  and for each frequency resource index for frequency multiplexed PRACH occasions
-  if TimeOffsetBetweenStartingRO is provided,
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set, where each PRACH occasion is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles,
-	otherwise,
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set.
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
[bookmark: _Hlk144760579]-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set i
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



Reasons for changes: To capture the following agreements to Section 8.1, TS 38.213.
	Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.

Agreement (RAN1 #114)
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.

Agreement (RAN1 #114)
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示

描述已自动生成]
Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.


Summary of change: 
1. When time offset is provided, capture the ordering of RO group determination into the spec.
2. When time offset is not provided, capture the agreed note to avoid ambiguity in RO group determination.
3. In order to capture the above two aspects, the whole structure of related paragraph is adjusted.
4. Clarification on RO associated with the same SSB(s).
Consequences if not approved: 
1. When time offset is provided, the ordering of RO group determination may be not aligned with the agreement.
2. When time offset is not provided, there may be ambiguity for RO group determination.
3. The counting of TimeOffsetBetweenStartingRO is incorrect.
4. There is ambiguity for RO group determination.

Proposed conclusion 1
A set is not determined if the number of valid PRACH occasions after a first valid PRACH occasion is less than -1.

Issue: Rules causing to drop PRACH transmissions
Proposed TP #6-1
Note: editor can provide revisions for the TP below to avoid impacts on any feature other than Rel-18 PRACH repetitions.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or and a UE may not transmit PRACH and PUSCH/PUCCH/SRS/PRACH when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS/PRACH transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetitions.
*** Unchanged parts are omitted ***


Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.
Related agreement:
	Agreement (RAN1 #113)
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.



Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.

Proposed conclusion2
Within a time period, the first valid PRACH occasion of the first set of the set(s) for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles, is the valid PRACH occasion at the earliest time instance, and with the lowest frequency resource index for frequency multiplexed PRACH occasions.
6. Proposals for Friday’s online session
[bookmark: _Hlk150951746]Note: This section is an update of Section 6 in FL summary R1-2312274
Proposal 1
Proposal
The following agreement in RAN1 #115 is updated as: Draft TP #1-5-1 in Section 6 of R1-2312633 is endorsed.
	Agreement
Draft TP #1-5 in section 5 of R1-2312273 is endorsed.



Draft TP #1-5-1
	8.1 Random access preamble
< Unchanged parts are omitted >
Within a time period, for set(s) of  valid PRACH occasions for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles, an SS/PBCH block for a PRACH transmission with  preamble repetitions
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion
-  the first valid PRACH occasion of subsequent sets, if any, is determined according to an ordering of valid PRACH occasions
-  first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-  second, in increasing order of time resource indexes for time multiplexed PRACH occasions
-  for each frequency resource index for frequency multiplexed PRACH occasions
-  the first valid PRACH occasion of the first set for this frequency resource index is the first valid PRACH occasion
-  if TimeOffsetBetweenStartingRO is provided,
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set, where each PRACH occasion is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles
-	otherwise,
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set.
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion of the previous set i
-	otherwise,
-	the first valid PRACH occasion of the first set is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any, is determined after the ROs determined for the previous set according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions 
< Unchanged parts are omitted >



Reasons for changes: To capture the following agreements to Section 8.1, TS 38.213.
	Agreement (RAN1 #114bis)
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index is associated with the same preambles.
Note: Potential spec. impact will be further investigated.

Agreement (RAN1 #114)
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.

Agreement (RAN1 #114)
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示

描述已自动生成]
Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.


Summary of change: 
1. When time offset is provided, capture the ordering of RO group determination into the spec.
2. When time offset is not provided, capture the agreed note to avoid ambiguity in RO group determination.
3. In order to capture the above two aspects, the whole structure of related paragraph is adjusted.
4. Clarification on RO associated with the same SSB(s).
Consequences if not approved: 
1. When time offset is provided, the ordering of RO group determination may be not aligned with the agreement.
2. When time offset is not provided, there may be ambiguity for RO group determination.
3. The counting of TimeOffsetBetweenStartingRO is incorrect.
4. There is ambiguity for RO group determination.

Proposal 2
Proposed conclusion
Within a time period, the first valid PRACH occasion of the first set of the set(s) for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es), and each same SSB index is associated with the same preambles, is the valid PRACH occasion at the earliest time instance, and with the lowest frequency resource index for frequency multiplexed PRACH occasions.
[image: 电脑游戏画面

低可信度描述已自动生成]

Proposal 3
Proposal
For PRACH transmissions with preamble repetitions, a transmission occasion refers to a PRACH occasion.
Note: how to capture this in the spec. is up to the editor [this has been checked with Aris already]. 

Proposal 4
Proposed conclusion
No further discussion for the determination of number of PRACH transmissions in RAN1 in Rel-18.

Proposal 5
Proposal (To check if Option1 can be deleted online)
For multiple PRACH transmissions, down-select one of the following options:
Option 1:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.
Option 1a:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission on part of PRACH occasions are dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
Option 2:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or with reduced transmit power.
Note: this implies it’s up to UE implementation.
Option 2a:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or with reduced transmit power.
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Option 3:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are with reduced transmit power.

Proposal 6
Proposal (To check if Option3 can be deleted online)
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where the first RO of this RO group is indicated by the mask
· Note: this implies that if the RO indicated by the PRACH mask is the starting RO of an RO group, the RO group can be utilized for PRACH transmissions with preamble repetitions.
· Option 3a: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one the first RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group index(es) instead of RO index(es). 

7. FL suggestion for next meeting
In this meeting, we basically solved most remaining issues. In next meeting, the down-selection for Proposal 5 and 6 in Section 6 will be made.
For Proposal 6 with the agreed version, FL suggest companies to consider the potential spec. impact of the options, and propose a TP, if possible, along with your supported option. Then, we can know how large the spec. impact will by, which may help us for the down-selection.
For Issue #4-2: Power offset between Msg3 and PRACH, it seems hard to have consensus currently, since there are 7 companies who don’t think it is needed. The proponents who want to address this issue please re-evaluate whether this issue is crucial. If the proponents indeed find that this is a critical issue, please try to provide additional proof and analysis to see if other companies can be convinced.
8. Agreements at RAN1#115
Agreement
The candidate values of TimeOffsetBetweenStartingRO-r18 are updated as
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Agreement
Proposed TP #1-1 in section 4 of R1-2312272 is endorsed.

Agreement
Draft TP #1-5 in section 5 of R1-2312273 is endorsed.
Note: this agreement is superseded by the next agreement below.

Agreement
The following agreement in RAN1 #115 is updated as: Draft TP #1-5-1 in Section 6 of R1-2312633 is endorsed with the following revision:
-  for each frequency resource index for frequency multiplexed PRACH occasions
-  the first valid PRACH occasion of the first set is the first valid PRACH occasion

	Agreement
Draft TP #1-5 in section 5 of R1-2312273 is endorsed.



Conclusion
A set is not determined if the number of valid PRACH occasions after a first valid PRACH occasion is less than -1.

Agreement
The TP below is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP.
Note1: editor can provide revisions for the TP below to avoid impacts on any feature other than Rel-18 PRACH repetitions.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or and a UE may not transmit PRACH and PUSCH/PUCCH/SRS/PRACH when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS/PRACH transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. For a PRACH transmission with  preamble repetitions, this applies to each preamble repetition.
*** Unchanged parts are omitted ***


Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.

Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.

Conclusion
Within a time period, the first valid PRACH occasion of the first set for a PRACH transmission with  preamble repetitions, where each PRACH occasion within the set(s) is associated with the same one or multiple SSB index(es) and each same SSB index is associated with the same preambles, is the valid PRACH occasion at the earliest time instance, and with the lowest frequency resource index for frequency multiplexed PRACH occasions.

Agreement
For PRACH transmissions with preamble repetitions, a transmission occasion refers to a PRACH occasion.
Note: how to capture this in the spec. is up to the editor.

Conclusion
No further discussion of additional rule for the determination of number of PRACH transmissions in RAN1 in Rel-18.

Agreement
For multiple PRACH transmissions, down-select one of the following options at RAN1#116:
Option 1:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped or with reduced transmit power.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in any of PRACH occasions are dropped or with reduced transmit power.
Option 1a:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission on part of PRACH occasions are dropped or when PRACH transmission in any of PRACH occasions is with reduced transmit power.
Option 2:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped or with reduced transmit power.
Note: this implies it’s up to UE implementation.
Option 2a:
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is with reduced transmit power.
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in at least one PRACH occasion is dropped.
Option 3:
· Layer 1 notifies higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are dropped.
· Layer 1 may notify higher layers to suspend the corresponding power ramping counter when PRACH transmission in all of PRACH occasions are with reduced transmit power.
Note: whether any of the above options have specification impact is a separate discussion.

Agreement
For multiple PRACH transmissions with indication of PRACH mask index, down-select one of the following options at RAN1#116
· Option 1: UE applies PRACH mask prior to RO group determination. RO group is determined based on the ROs indicated by the PRACH mask index.
· Option 2: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group with all the ROs indicated by the mask.
· Option 3: UE applies PRACH mask after RO group determination. UE transmits PRACH with preamble repetitions only on a RO group where at least one the first RO of this RO group is indicated by the mask
· Option 4: UE applies PRACH mask after RO group determination. The PRACH mask index indicates one or multiple RO groups for multiple PRACH transmission.
· Note: this implies the PRACH mask index indicates the RO group index(es) instead of RO index(es). 
9. Agreements at RAN1#114bis
Agreement
· TimeOffsetBetweenStartingRO-r18 is configured separately for each configured number of multiple PRACH.

Agreement
· Adopt the following revision on RRC parameter.
	Sub-feature group
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	multiple PRACH transmissions
	The number of preamble repetitions for a PRACH transmission
	{2, 4, 8}
	
	



Agreement
· Adopt the following TP to Section 8.1, TS 38.213
	8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order for a cell. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission on the cell [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI when applicable [11, TS 38.321], and a PRACH resource for the cell. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
A UE transmits a PRACH on a cell using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined  resources using the same Tx spatial filter in case of  preamble repetitions.
< Unchanged text omitted >



Agreement
Adopt the TP to Section 8.1, TS 38.213 exactly same as the FL proposal 1-6 proposed in R1-2310304 by adding parenthesis to the s of sets of “sets of valid PRACH”.

Agreement
· Adopt the following TP to Section 8.1, TS 38.213.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
A PRACH is transmitted using the selected PRACH format with transmission power , as described in clause 7.4, on the indicated PRACH resource or on determined set of  resources in case of  preamble repetitions.
*** Unchanged parts are omitted ***
For a PRACH transmission with  preamble repetitions, a set consists of  valid PRACH occasions that are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index.
*** Unchanged parts are omitted ***



Agreement
The candidate value of TimeOffsetBetweenStartingRO-r18 is proposed as below
· {16, [32]}, for RO groups for 8 repetitions
· {8, 16, [32]}, for RO groups for 4 repetitions
· {4, 8, [16, 32]}, for RO groups for 2 repetitions

Agreement
All ROs in one RO group are associated with the same SSB(s), which means:
· If each RO is associated with one SSB, all ROs in one RO group are associated with the same SSB index.
· If each RO is associated with multiple SSB, all ROs in one RO group are associated with the same SSB indexes and each same SSB index of the SSB indexes is associated with the same preambles.
Note: Potential spec. impact will be further investigated.

Agreement
· Adopt the following TP to Section 8.1, TS 38.213.
	8.1	Random access preamble 
*** Unchanged parts are omitted ***
Within a time period, For for a set(s) of  valid PRACH occasions associated with an SS/PBCH block for a PRACH transmission with  preamble repetitions within a time period for  preamble repetitions associated with an SS/PBCH block 
-	if TimeOffsetBetweenStartingRO is provided, for each frequency resource index for frequency multiplexed PRACH occasions,
-	the first valid PRACH occasion of the first set  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets, if any,  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding toof the previous set preamble repetitions
-	otherwise,
-	the first valid PRACH occasion of the first set  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent sets  preamble repetitions, if any, is determined after the ROs determined for the previous set  preamble repetitions according to an ordering of valid PRACH occasions
-	first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	second, in increasing order of time resource indexes for time multiplexed PRACH occasions
*** Unchanged parts are omitted ***


Note: the empty parts in the TP are deleted equations.

Conclusion
For multiple PRACH transmission with the same Tx beam, the equation of Rel-17 NR PRACH as follows  is reused for calculating the transmission power of each PRACH transmission, where  stands for the corresponding transmission occasion of each of the multiple PRACH transmissions.

For the editors:
The above endorsed text proposals to 38.213 are also collected in R1-2310486. Please consider them in the next specification revision.
10. Agreements at RAN1#114
Agreement
For multiple PRACH transmissions on separate ROs, reuse legacy SSB to RO mapping rule.

Agreement
For a given number of N multiple PRACH transmissions, all the RO groups within a time period X are determined as follows:
· Firstly, the starting RO of the first RO group is determined, then its remaining ROs are determined. Next, the starting RO of other RO groups and its remaining ROs are determined sequentially. 
· the starting RO is determined as follows (down select only one of the Alt.):
Alt.1 (w/o density control)
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.
Alt.2 (w/ density control)
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then Alt.1 Applies.
· It is not expected to have overlapping RO between any two RO groups for the given number of N multiple PRACH transmissions.
· the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, and (down select only one of the Alt.) 
· Alt. 1 (the starting RB of ROs within a RO group is the same) the N-1 ROs are with the same starting RB as the starting RO.
· Alt. 2 (the starting RB of ROs within a RO group can be different) the N-1 ROs are with the lowest frequency resource index in corresponding time instance.
· Alt. 3 (the starting RB of within a RO group can be different and a frequency offset is configured) the N-1 ROs are determined based on a configured frequency offset.
· Alt. 4 (the starting RB of ROs within a RO group can be different), the N-1 ROs are with the same relative frequency resource index among the multiple frequency multiplexing ROs associated with the same SSB in corresponding time instances.

Agreement
Add the following notes to the above agreement:
Note1: “the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.” is illustrated as in the following figure (N=2, for ROs associated with SSB#0). This works for both Alt.1 and Alt.2 for the starting RO determination.
[image: 图片包含 图示

描述已自动生成]

Note2: all the ROs mentioned in the agreement are valid ROs associated with the given same SSB(s) and all the RO groups mentioned in the agreement are RO groups consisting of valid ROs associated with the given same SSB(s).
Note3:  of an RO, frequency resource index of an RO, and the starting RB of an RO indicate the same meaning, i.e., locate in the same frequency position.

Conclusion
For multiple PRACH transmissions with the same Tx beam, the two transmission power determination equations (just for reference: equation (1) and (2) as shown in the reference) of Rel-17 NR PRACH are reused for calculating the transmission power of each PRACH transmission, i.e.,
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
Note: The following is for reference.
	For reference:
The power control formula of NR PRACH consists of the following two steps:
Step 1: Calculate the receive target power of one single transmission. 
PREAMBLE_RECEIVED_TARGET_POWER=preambleInitialReceivedTargetPower+DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep   (1)
Step 2: Calculate the transmission power of single transmission.
P_PRACH = min{P_CMAX(i), PREAMBLE_RECEIVED_TARGET_POWER + PL_c} [dBm] (2)



Agreement
For a given number of N multiple PRACH transmissions, to determine the starting RO of all the RO groups within a time period X:
· If a time offset is configured, then
· the starting RO of the first RO group for each  is determined from the first valid RO within the time period X, first in increasing order of frequency resource index for frequency multiplexed PRACH occasions; second in increasing order of time resource index.
· the starting RO of the n-th RO group for each  is determined as the RO at the time offset equal to a number of valid ROs from the starting RO of the (n-1)-th RO group for the same .
· If time offset is not configured, then 
· the starting RO of the first RO group is the first valid RO within the time period X.
· the starting RO of other RO groups are determined as the first valid RO after the previous RO group in the following order within the time period X: first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes.

Agreement
For the number of SSB-to-RO association pattern periods K within the time period X,
· For multiple PRACH transmissions with different numbers, support 
One common K is implicitly determined as a minimum integer for all the configured number of multiple PRACH transmissions such that for each of  SSBs, there is at least one RO group per each configured number of multiple PRACH transmissions consisting of ROs associated with the SSB.

Agreement
For a given number of N multiple PRACH transmissions, the remaining N-1 ROs are the next N-1 ROs after the starting RO with increasing order of time resource indexes and associated with the same SSB(s) as the starting RO, to determine the remaining N-1 ROs:
· the N-1 ROs are with the same starting RB as the starting RO.
11. Agreements at RAN1#113
Agreement
A set of RO group(s) for a configured number of multiple PRACH transmissions is determined/configured within a time period X, starting from frame 0. The determined/configured set of RO groups repeats every time period X.
· The time period X is K SSB-to-RO association pattern periods.
· Note: Whether/how to introduce SSB-to-RO group mapping
· FFS: K is configured by the network or determined based on some rule.

Conclusion
If multiple values for the number of multiple PRACH transmissions are configured, support both options to differentiate between multiple PRACH transmissions with different numbers.
· Option 1: Multiple PRACH transmissions with different numbers are transmitted on separate ROs.
· Option 2: Multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs.
Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated between multiple PRACH transmissions with different numbers.

Agreement
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.

Agreement
RA-RNTI is calculated based on the last valid RO in the RO group corresponding to the multiple PRACH transmissions. 
Note 1: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note 2: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.

Conclusion
There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.

Agreement
For RO group determination for multiple PRACH transmissions, following parameters are considered.
· The candidate number of multiple PRACH transmissions, e.g. {2,4,8}, is/are explicitly configured.
· The number of ROs within one RO group can be implicitly determined accordingly.
· Default value(s) is/are not precluded
· The number of SSB-to-RO association pattern periods K within the time period X, down select from the following options.
· Option 1: K is explicitly configured.
· Option 2: K is implicitly determined
· Option 3: K is a fixed value for all number of multiple PRACH transmissions.
· Determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, down select from the following options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.
· FFS: other ROs for each RO group
· Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
· FFS: other ROs for each RO group
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: The frequency hopping offset, if frequency hopping is supported.
· FFS: RO group specific preamble if multiple PRACH transmissions with different numbers are transmitted with separate preamble on shared ROs
· FFS: Time span of the RO group
· All other legacy parameters for single PRACH transmission can be reused, if applicable.

Agreement
· For multiple PRACH transmissions with separate preamble on shared ROs, reuse legacy SSB to RO mapping rule, and only the ROs mapped to SSBs for single PRACH transmission can be used for multiple PRACH transmissions.

Agreement
· For multiple PRACH transmissions on separate ROs, down-select one of the following options:
· Option 1: SSB-to-RO group mapping is introduced.
· Option 2: Reuse legacy SSB to RO mapping rule
12. Agreements at RAN1#112b-e
Agreement
Confirm the following working assumptions.
	Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.



Agreement
[bookmark: _Hlk132864355]Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2.

Conclusion
There is no consensus to support multiple PRACH transmissions within one RACH attempt located at same time instance in Rel-18.
Note: multiple PRACH transmissions within one RACH attempt located at same time instance includes multiple PRACH transmissions in FDMed ROs located at the same time instance and multiple PRACH transmissions with different preambles in the same RO.

Conclusion
There is no consensus to support utilizing different preambles during the multiple PRACH transmissions with the same Tx beam in one attempt.

Agreement
· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.
· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.
· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.
· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.
· Note 3: Valid RO(s) refers to what is defined in existing specification.

Agreement
[Draft] LS R1-2304070 is endorsed in principle by appending RAN1 agreement “Agreement
Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2”, as well as fixing the formulation of the LS.

Agreement
Final LS R1-2304141 is endorsed.

Agreement
The starting point of RAR window is after the last symbol of the last valid RO in the RO group corresponding to the multiple PRACH transmissions.
Note: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.
Note: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not

13. Agreements at RAN1#112
Agreement
For multiple PRACH transmissions with same Tx beam, gNB can configure one or multiple values for the number of multiple PRACH transmissions.
· If multiple values are configured, PRACH resources differentiation between multiple PRACH transmissions with different number of multiple PRACH transmissions is supported.
· FFS: details

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.

Conclusion
For multiple PRACH transmissions within one RACH attempt, they are only transmitted over ROs associated with the same SSB/CSI-RS.
Note: This applies for multiple PRACH transmissions with same Tx beam, and also applies for multiple PRACH transmissions with different Tx beam (if supported).

Agreement
For multiple PRACH transmissions with same Tx beam in one RACH attempt, transmission power ramping is not applied within one RACH attempt.

Agreement
For multiple PRACH transmissions with same Tx beam, only one RAR window is supported for RAR monitoring for one RACH attempt.
· FFS: the start position of the RAR window.
· FFS: RA-RNTI.

Agreement
For multiple PRACH transmissions with same Tx beam, "RO group" is assumed for multiple PRACH transmissions with separate preamble on shared ROs and/or multiple PRACH transmissions on separate ROs, and one RO group consists of valid RO(s) for a specific number of multiple PRACH transmissions.
· Note 1: All ROs in one RO group is associated with the same SSB(s).
· Note 2: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission.
· Note 3: whether/how to define “RO group” in specification will be discussed separately
· [bookmark: _Hlk132802158]Note 4: Valid RO(s) refers to what is defined in existing specification
· FFS: whether and how to address collision between valid ROs for multiple PRACH transmissions and other existing ROs for legacy single PRACH transmission or other features, e.g., 2-step RACH.
· FFS: the time span of RO group.
· FFS: whether and how ROs can be shared between different RO groups for different number of multiple PRACH transmissions.
· FFS: other details

Agreement
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx beams.

Note: It is summarized by FL that for the same number of PRACH transmissions per source, 
· 1 source [Ericsson] shows that: Multiple PRACH transmitted by beam sweeping, where a UE has no prior knowledge of channel and sweeps Tx beams across 360 degrees horizontally and 180 degrees vertically, outperforms multiple PRACH transmissions with the same Tx wide beam (omni direction) by at least 1 dB, provided gNB configures only one SSB and receives PRACH with a wide beam.
· 3 sources [ZTE, Nokia, vivo] show that: A gain from about 1~3 dB of beam sweeping is observed if a UE is able to direct at least one of its Tx beams in the right direction or to narrow down the azimuth and/or zenith range of 360 degrees and/or 180 degrees for beam sweeping compared with multiple PRACH transmissions with the same Tx wide beam.
· 1 source [Huawei] shows that: compared to the same wide beam for multiple PRACH transmission, if different Tx beams are finer beams, then 3.9~5 dB gains are observed assuming that only one PRACH occasion with the best detected SINR is selected at the gNB reception, where the beam gain of fine beam is 4 times that of wide beam.
· 1 source [vivo] shows that: The performance of PRACH repetition with beam sweeping among beams far apart is 3 dB worse than PRACH repetition with single best beam
· 1 source [vivo] shows that: The performance of PRACH repetition with beam sweeping among beams in the directions close to the best Tx beam is 1dB worse than PRACH repetition with single best beam.
· 1 source [vivo] shows that: PRACH repetition via random beam directions performs 1 dB worse than PRACH repetition with omni beam.
14. Agreements at RAN1#111
Agreement
For multiple PRACH transmissions with same Tx beam, support to differentiate at least between multiple PRACH transmissions and single PRACH transmissions.

Agreement
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, consider one or multiple of the following options.
· Option 1: Multiple PRACH are transmitted with separate preamble on shared ROs.
· Option 2: Multiple PRACH are transmitted on separate ROs.
· Option 3: Partial of multiple PRACHs are transmitted with separate preamble on shared ROs, while the other multiple PRACHs are transmitted on separate ROs.
· Other options are not precluded.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 

Agreement
Study at least the following case for multiple PRACH transmissions with different Tx beams.
· UE uses different TX beams to transmit the multiple PRACH over ROs associated with the same SSB/CSI-RS
· FFS: UE uses different TX beams to transmit the multiple PRACH over ROs associated with different SSBs /CSI-RSs, where the different SSBs/CSI-RSs are not associated with the same RO.
· Note: not related to decision on CFRA 
Note: UE uses different TX beams to transmit the multiple PRACH over ROs associated with different SSBs/CSI-RSs, where the different SSBs/CSI-RSs are associated with the same RO is not considered.

Working Assumption
Simulation results for multiple PRACH transmissions with different beam(s) and same beam(s) (baseline) to be discussed in the next meeting.
· Simulation assumptions in TR 38.830 are used as the starting point for the simulation. 
· Focus on FR2.
· UE antenna configuration 2-2-2(baseline), 1-4-1(optional)
· Performance metric: 0.1% false alarm, 1% miss-detection
· Companies report the number of beams, the beam widths, beam correspondence assumption, and the boresights.
· Channel model for link-level simulation: CDL-A defined in table 7.7.1-1 in TR 38.901.
· Both that UE fulfills beamCorrespondence requirements Without UL-BeamSweeping and UE fulfils beamCorrespondence requirements With UL-BeamSweeping can be considered in the simulation are used as starting point for simulation.

Agreement
For multiple PRACH transmissions with same Tx beam, down-select one option from the following options.
· Option 1: gNB can only configure one value for the number of multiple PRACH transmissions.
· Option 2: gNB can configure one or multiple values for the number of multiple PRACH transmissions.
· FFS: details

Agreement
· For multiple PRACH transmissions with same Tx beam, at least SSB-RSRP threshold(s) are used to determine the number of PRACH transmissions at least for the first RACH attempt.
· Note: whether to support multiple numbers of PRACH transmissions is separately discussed.
15. Agreements at RAN1#110b-e
Agreement
· For multiple PRACH transmissions with same beam, at least support to use same PRACH preamble during the multiple PRACH transmissions in one RACH attempt.
· FFS: whether different preambles can be utilized in different PRACH transmissions during the multiple PRACH transmissions in one RACH attempt.

Agreement
· For multiple PRACH transmissions with same beam, at least ROs located at different time instances can be utilized for the transmissions.
· FFS: whether/how the starting RB of ROs can be different at different time instances for multiple PRACH transmissions.
· FFS: whether/how multiple PRACH transmissions located in the same time instance, e.g., for UEs with multiple Tx chains.

Agreement
For multiple PRACH transmissions with same beam, for RAR monitoring, consider the following options.
· Option 1: One RAR window per each PRACH transmission, the RAR window follows the legacy design.
· FFS: RA-RNTI.
· Option 2: Only one RAR window for all of the multiple PRACH transmissions.
· FFS: the start position of the RAR window.
· FFS: RA-RNTI.
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