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Introduction
[bookmark: P3]In this contribution, we discuss remaining issues on the PRACH coverage enhancements. 
Text proposals on draft CR of TS38.213
[bookmark: Proposal1]Time offset configuration
Agreement below was achieved in the RAN1#114 meeting about the time offset within the time period X for RO density control.
	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.


Accordingly, the agreement is reflected into the draft CR of TS38.213 as below.
	Draft CR for TS38.213
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  preamble repetitions is the first valid PRACH occasion 
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion 
<omitted>


In the draft CR, there are several usages of ‘the first valid PRACH occasion’. In our understanding, ‘the first valid PRACH occasion’ marked as purple in above draft CR is the one within the time period (also known as time period X). However, the description may occur an ambiguity in terms of ‘the first’ since the time period has several sub-periods such as RO group time span or association pattern period. In other words, for example, one may do misinterpretation that ‘the first valid PRACH occasion’ means ‘the first valid PRACH occasion’ in the association pattern period. In fact, we have a straightforward expression in the agreement of “… from the first valid RO within the time period X.”. Therefore, we propose the Text Proposal #1 for TS38.213 as below.
Proposal 1: Adopt Text Proposal #1 into TS38.213 in order to avoid the ambiguity about the description for “the first valid PRACH occasion”.
Preamble allocation and assignment
In RAN1#110b-e meeting, we had an agreement below that the same PRACH preamble is used during the multiple PRACH transmission in one RACH attempt.
	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.


As we can see in the above agreement, only one preamble (same PRACH preamble) should be used during the multiple PRACH transmissions in one RACH attempt. For legacy PRACH transmission, the preambles are allocated per SSB per valid PRACH occasion. Furthermore, the preamble allocation for the feature combination is indicated by higher layer parameters in Rel-17. However, the draft CR of TS38.213 does not reflect the preamble allocation method. Based on the agreement that the multiple PRACH transmissions are configured by the feature combination, we can reuse the preamble allocation from the legacy method by replacing the granularity of the valid RO with the RO group. That is, the preamble should be allocated per RO group rather than a valid RO. Moreover, when the feature combination is configured, the UE is provided the number of preambles and the starting index of preambles by numberOfPreamblesPerSSB-ForThisPartition and startPreambleForThisPartition, respectively. Based on these facts, we propose the preamble allocation method for the multiple PRACH transmission in Text Proposal #2.
Proposal 2: Adopt Text Proposal #2 into TS38.213 for preamble allocation to the multiple PRACH transmission.
Now, we need to discuss how to assign preambles with each SSBs. We think the preamble can be easily assigned to each SSB by referencing the legacy rule since the preamble assignment requires the starting index and the number of preambles associated with an SSB index per all respective valid PRACH occasions. Therefore, we propose following Text Proposal #3.
Proposal 3: Adopt Text Proposal #3 into TS38.213 for preamble assignment associated with an SSB index per all respective valid PRACH occasions.
Conclusion
In this contribution, we provide text proposals for TS38.213 as below.
Proposal 1: Adopt Text Proposal #1 into TS38.213 in order to avoid the ambiguity about the description for “the first valid PRACH occasion”.
	Text Proposal #1 for TS38.213
<omitted>
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  preamble repetitions is the first valid PRACH occasion within the time period
-	the first valid PRACH occasion of subsequent  preamble repetitions is after TimeOffsetBetweenStartingRO consecutive valid PRACH occasions in time from the first valid PRACH occasion corresponding to the previous  preamble repetitions
-	otherwise,
-	the first valid PRACH occasion of the first  preamble repetitions is the first valid PRACH occasion within the time period
<omitted>



Proposal 2: Adopt Text Proposal #2 into TS38.213 for preamble allocation to the multiple PRACH transmission.
	Text Proposal #2 for TS38.213
<omitted>
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 random access procedure for a PRACH transmission with  preamble repetitions associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with all respective valid PRACH occasions by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per all respective valid PRACH occasions by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. 
<omitted>



Proposal 3: Adopt Text Proposal #3 into TS38.213 for preamble assignment associated with an SSB index per all respective valid PRACH occasions.
	Text Proposal #3 for TS 38.213
<omitted>
For a PRACH transmission with  preamble repetitions, all respective valid PRACH occasions are consecutive in time, use same frequency resources, and are associated with a same SS/PBCH block index. 
For a PRACH transmission with  preamble repetitions, if ,  contention based preambles with consecutive indexes associated with the SS/PBCH block index per respective valid PRACH occasions start from the preamble index indicated by startPreambleForThisPartition. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per respective valid PRACH occasion start from preamble index , where  and  are provided by numberOfPreamblesPerSSB-ForThisPartition and startPreambleForThisPartition, respectively.
<omitted>
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