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Introduction
In this contribution, we provide our views on remaining issue of PRACH coverage enhancements and propose associated text proposals to rectify missing or incorrectly captured agreements.
[bookmark: _Ref494215420]Discussion
Order of RO group determination
Reason for change:
During the RAN1#114 meeting[1], we have an agreement on how to determine the starting RO of other RO groups, i.e., increasing the order of frequency resource indexes firstly, and then increasing the order of time resource indexes. It is applied for both Alt.1 and Alt.2 for the starting RO determination, irrespective of whether “TimeOffsetBetweenStartingRO” is provided or not. However, the following text in the draft CR seems to just apply for the case of when “TimeOffsetBetweenStartingRO” is not provided[2].
	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.
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	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,
[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 
-	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 



Summary of change:
The part below can be modified shading by yellow.
	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 
-	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 



Consequences if not approved:
It is appropriate to follow the agreements and ensure the same ordering for RO groups regardless of whether time offset is configured or not. There may be misunderstood as first completing the determination of all RO groups in the time domain within each frequency resource index, and then increase order of frequency resource indexes for frequency multiplexed PRACH occasions, which is different from current agreement where RO groups should be determined in frequency domain first in a time instance.

Proposal 1: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	8.1	Random access preamble
/************************ 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 
-	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 
/************************ Omitted**************************/



The restriction on the number of valid ROs in a RO group
Reason for change:
During the RAN1#112-b meeting [3], we have an agreement on the number of valid ROs in the RO group, which is equal to one of the configured number(s) of multiple PRACH transmissions. However, the current text in the draft CR is not preclude the case that the number of valid RO in the RO group less than the configured number of multiple PRACH transmissions [2]. For instance, if there are some valid orphan RO can not form an RO group, these ROs are not used for multiple PRACH transmissions.
	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.



Taking Figure 1 as an example, assuming that the configured number of multiple PRACH transmission is 2 and there are 5 valid ROs in one time period. According to the agreement achieved in the RAN1#112-b meeting, there are two RO groups and one valid orphan RO in the time period, as shown in Figure 1. However, according to the current text, there are 3 starting RO can be found in one time period, even though there is no consecutive RO with same frequency resources for the last starting RO, i.e., RO5.


This issue is irrespective of whether TimeOffsetBetweenStartingRO is provided or not. This issue may related to the factor on SSB-to-RO mapping, the relationship between the configured number for the multiple PRACH transmission and the total valid RO in one time period, and so on. So we think it should make clear for the case of valid ROs at end of time period X are less than the configured number occurs.

Summary of change:
	[bookmark: OLE_LINK13]38.213,  8.1	Random access preamble
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]/************************ Omitted**************************/
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.



Consequences if not approved:
The current text in the draft CR is not preclude the case that the number of valid RO in the RO group less than the configured number of multiple PRACH transmissions.
Proposal 2: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	 8.1	Random access preamble
/************************ 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.
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]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. 
/************************ Omitted**************************/



The value of the TimeOffsetBetweenStartingRO
During the last meeting, an agreement related to the range value of the time offset was achieved [4]. 
	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


From our point of view, the candidate value of TimeOffsetBetweenStartingRO in the above agreement is enough and no more new values are needed. In addition, some companies have proposed others non-integer multiples of the repetition number for the candidate value of TimeOffsetBetweenStartingRO. We think there is no technical motivation to introduce the new values. The implementation of gNB complexity, as well as the test complexity and cost, may increase unnecessarily, as the location of RO groups may be different between TimeOffsetBetweenStartingRO is provided or not.
The only thing we need to discuss is that whether to delete the bracket in the agreement. From our perspective, we support the candidate value of TimeOffsetBetweenStartingRO-r18 list as following to decrease the cost of testing.
Proposal 3: The candidate value of TimeOffsetBetweenStartingRO-r18 is proposed as below, no more new values are needed.
· {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

Rules causing to drop PRACH transmissions
With respect to the rules causing to drop PRACH transmissions, an agreement was achieved in RAN1#113 meeting [5].
	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.


If one or more PRACH transmission(s) is dropped due to e.g., dynamic SFI or other potential collisions, UE should skip this PRACH transmission(s) and not postponed the dropped PRACH transmission(s). 
Based on the existing specification in Section 8.1 of TS 38.213, it needs to be further clarified in the description about the gap for processing of UL transmission cancellation. In addition, for a PUSCH transmission with repetition Type B, the rule applies to each actual repetition for PUSCH transmission. So the same mechanism can be applied for each actual PRACH transmission. 
	8.1 Random access preamble
/************************ 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].



Proposal 4: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	8.1	Random access preamble
/************************ 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.
/************************ Omitted**************************/


[bookmark: _GoBack]
Conclusion
In this contribution, we discuss PRACH coverage enhancements. The following proposals are achieved:
Proposal 1: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	8.1	Random access preamble
/************************ 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 
-	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 
/************************ Omitted**************************/



Proposal 2: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	 8.1	Random access preamble
/************************ 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. 
/************************ Omitted**************************/



Proposal 3: The candidate value of TimeOffsetBetweenStartingRO-r18 is proposed as below, no more new values are needed.
· {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

Proposal 4: Adopt the following TP for TS 38.213 on section 8.1.
	TP
	8.1	Random access preamble
/************************ 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.
/************************ Omitted**************************/
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