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[bookmark: _Ref178064866]Introduction
This document discusses RACH impacts by Msg3 PUSCH repetition for coverage enhancement, but common aspects related to RACH indication (in MSG1)/RACH partitioning is discussed in the separate contribution as a guidance in the agenda.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to the RAN1 agreements in the annex below, at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold, A UE can request Msg3 PUSCH repetition by the transmission of a separate preamble for Msg3 PUSCH repetition. Then the network gives the UE the number of repetition of Msg3 initial transmission using one of existing fields in RAR UL grant. Note that it is still FFS in RAN1 which field is used to indicate the number of repetition of Msg3 transmission. 
As an existing field is used, this needs two different interpretations on a given value depending on the selected preamble. If the preamble for Msg3 PUSCH repetition is selected, the UE interprets the value to get the number of repetition, but if the preamble for legacy 4-step RA is selected, the UE interprets the value as defined in the Rel-16 specification. This means that when the UE transmits the preamble for legacy 4-step RA, even if the network wants the UE to use Msg3 PUSCH repetition, there is no way to make the UE use Msg3 PUSCH repetition because anyway the UE interprets the value as it is, not for the number of repetition.
Observation 1. According to the RAN1 agreement, only the UE who transmits the preamble for Msg3 PUSCH repetition can interpret the existing field as the number of repetition of Msg3 transmission.
Observation 2. According to the RAN1 agreement, a UE determines by itself whether to request Msg3 PUSCH repetition based on RSRP threshold.

As per the current MAC specification, for CBRA preamble selection, when there is no SSB with SS-RSRP above rsrp-ThresholdSSB, the MAC entity selects any SSB. 
	1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.


Observation 3. For CBRA preamble selection in the current MAC specification, when there is no SSB with SS-RSRP above rsrp-ThresholdSSB, the MAC entity selects any SSB.

Considering the observation 1, 2 and 3, if Msg3 PUSCH repetition is considered, we doubt whether selecting any SSB is enough as is or specifying a condition to select the SSB which has preamble for requesting Msg3 PUSCH repetition is needed.
· Option 1: leave the specification as it is, i.e., select any SSB;
· Option 2: specifying a condition how to select the SSB which has preambles for requesting Msg3 PUSCH repetition.

If option 1 is considered, this means that even though RSRP threshold is configured for requesting Msg3 PUSCH repetition, it is up to UE implementation how to select the SSB with SS-RSRP lower than the configured RSRP threshold which has preambles for Msg3 PUSCH repletion. However, in the current MAC specification, if RSRP threshold is used, those are clearly specified how to use the RSRP threshold. From this perspective, we don’t think that it is reasonable way to make exception only for selecting SSB with RSRP threshold for Msg3 PUSCH repetition. Thus, option 2 should be considered. 
For the text proposal, we propose two types of text proposal below. Both text proposals force the UE to select the SSB associated with RA resource for Msg3 PUSCH repetition when all SSBs with SS-RSRP less than RSRP threshold for Msg3 PUSCH repetition. The difference is that if the text proposal 1 is applied, the UE may select SSB associated with RA resource for Msg3 PUSCH repetition and can impact to the UE who uses Msg3 PUSCH repetition because of all SSBs with SS-RSRP less than RSRP threshold for Msg3 PUSCH repetition, but if the text proposal 2 is applied, the UE cannot select SSB associated with RA resource for Msg3 PUSCH repetition and cannot impact to the UE who uses Msg3 PUSCH repetition. We think that RAN2 need to discuss which is useful to introduce Msg3 PUSCH repetition. 
Proposal 1. RAN2 confirm to specify a condition how to select the SSB which has preambles for requesting Msg3 PUSCH repetition and agree one of two text proposals.

	Text Proposal 1:
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else if all SSBs with SS-RSRP less than [RSRP threshold for Msg3 PUSCH repetition], if configured:
3>	select an SSB associated with RA resource for Msg3 PUSCH repetition.
2>	else:
3>	select any SSB.



	Text Proposal 2:
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else if all SSBs with SS-RSRP less than [RSRP threshold for Msg3 PUSCH repetition], if configured:
3>	select an SSB associated with RA resource for Msg3 PUSCH repetition.
2>	else:
3>	select any SSB not associated with RA resource for Msg3 PUSCH repetition.



[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. According to the RAN1 agreement, only the UE who transmits the preamble for Msg3 PUSCH repetition can interpret the existing field as the number of repetition of Msg3 transmission.
Observation 2. According to the RAN1 agreement, a UE determines by itself whether to request Msg3 PUSCH repetition based on RSRP threshold.
Observation 3. For CBRA preamble selection in the current MAC specification, when there is no SSB with SS-RSRP above rsrp-ThresholdSSB, the MAC entity selects any SSB.
Proposal 1. RAN2 confirm to specify a condition how to select the SSB which has preambles for requesting Msg3 PUSCH repetition and agree one of two text proposals.

Annex
	Agreement in RAN1#105-e:
A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.
For requesting Msg3 PUSCH repetition, support the following:
· Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
For repetition indication of Msg3 re-transmission, select one options from the following two options.
· Option 1: Use the same mechanism as supported for Msg3 initial transmission.
· Option2: Use HARQ process number bit field in DCI format 0_0 with CRC scrambled by TC-RNTI.
[Working assumption]
Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
The total size of RAR UL grant does not change.
Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.




