[bookmark: _Hlk150951746]Issue #1-5: Order of RO group determination
Proposal
The following agreement is updated as: Draft TP #1-5-1 in section 6 of R1-2312274 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 
  and 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.
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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
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: ]
Proposal
For PRACH transmissions with preamble repetitions, a transmission occasion is a PRACH occasion.
Note: how to capture this in the spec. is up to the editor [this is checked with Aris already]. 

PRACH mask
Draft Proposal
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 consisting of RO indicated by the mask, where the RO is the first RO of the RO group.
· 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 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). 

Potential problem for Option 3 (point out by sharp)：
For example, if SSB has 8 consecutive ROs per one mapping cycle but only 7 ROs are valid ROs (e.g. 8th RO is invalid),
first RO group of 4 repetitions consists of ROs with RO index 1~4 and second RO group consists of RO with RO index, 5, 6, 7, 1(for second mapping cycle),
then third RO group consists of ROs with RO index 2~5, and so on. (as shown in following figure)
In this case, it is not clear how the mask index works....
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Issue #2-2: Calculation of pathloss
	[image: ]



Q1: Based on current spec., is that a common understanding that PL can be updated during multiple PRACH transmissions?

	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.


Q2: Do we need a conclusion based on Q1?

Issue: Determination of number of multiple PRACH transmissions in the first attempt
Proposed conclusion
No further discussion for the determination of number of multiple PRACH transmissions in RAN1 in Rel-18.

Issue #2-1: Power ramping counter
	TS 38.213 Section 7.4
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, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, 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.




Draft Proposal 3-1
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 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.
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A UE determines a transmission power for a physical random access channel (PRACH), Ppracks s.c(i). on active UL
BWP b of carrier f of cell ¢ based on DL RS for cell c in transmission occasion i as

Poracunrc(®) = min{Povax (D), Peracutarget s + Plysc) [dBml.

where ¢

Peuax.c(i) 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 f of cell ¢ within transmission occasion i, <

Poracitarget s is the PRACH target reception power PREAMBLE_RECEIVED_TARGET POWER provided
by higher layers [11, TS 38.321] for the active UL BWP b of carrier f of cell c, and

PLy ;. is apathloss for the active UL BWP b of carrier f 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 s defined in [7, TS 38.215] and the higher layer filter configuration is
defined in [12, TS 38.331]. 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 PLy ;. based
on the SS/PBCH block associated with the PRACH transmission.
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