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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]At RAN2#125 meeting, the RACH mask index has been discussed and the following agreement were made.
	· Try to support it and try to converge at next meeting and see if we can converge on a solution, if we don’t converge we don’t support it


In this contribution, we further discuss the RACH mask index and other issues on SI request and (e)RedCap for CE.
2	Discussion
2.1	Msg1 repetition selection for SI request 
Based on the MAC spec, it states that:
	[bookmark: _Toc155999608]5.1.1e	Selection of Msg1 repetition for SI request
The MAC entity shall:
1>	if si-RequestResourcesRepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 8.
1>	else if si-RequestResourcesRepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 4.
1>	else si-RequestResourcesRepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 2.


It seems that rsrp-ThresholdMsg1-RepetitionNumX is mandatorily configured for selecting Msg1 repetition for SI request and also this parameter is also used for selecting MSG1 repetition for normal RA. However, based on the above field description, rsrp-ThresholdMsg1-RepetitionNumX may be absent in some case, e.g. in Msg1 repetition only BWP and in this case, UE always assume Msg1 repetition is applicable and may not need to check the RSRP for normal Random access (i.e. non-SI request case) for selecting the applicable repetition number as:
	1>	else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:
2>	assume Msg1 repetition is applicable for the current Random Access procedure;
2>	if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:
3>	if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 8.
3>	if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 4.
3>	if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 2.
3>	else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
4>	assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.
2>	else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):
3>	assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.


We think that it is also possible that in a BWP, only SI request resource for a Msg1 repetition number is configured and SI request resource without repetition is not configured. In this case, the threshold is not used for msg1 repetition number selection for SI request even though this rsrp-ThresholdMsg1-RepetitionNumX is configured in a BWP for other purpose, i.e. normal RA with different repetition numbers. Otherwise the UE may not be able to initiate any SI request procedure if the RSRP is above rsrp-ThresholdMsg1-RepetitionNumX. Thus in this case UE should assume Msg1 repetition is applicable and does not need to check the RSRP for selecting the applicable repetition number for SI request, similarly as normal RA.
Otherwise RRC should clarify SI request resource with repetition is present only when SI request resource without repetition is configured. Such configuration restriction is bad for network.
Proposal 1: If the MAC entity is configured with Random Access resources for SI request that is associated with one Msg1 repetition number only, the criteria to apply Msg1 repetition for SI request is considered met without checking RSRP and the associated Msg1 repetition number is applicable.
2.2	(e)RedCap
Based on the MAC spec, for the Msg1 repetition only BWP, UE always assume Msg1 repetition is applicable for the current Random Access procedure without RSRP checking and assumes Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP if none of rsrp-ThresholdMsg1-RepetitionNumX is configured as:
	1>	else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:
2>	assume Msg1 repetition is applicable for the current Random Access procedure;
2>	if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:
3>	if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 8.
3>	if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 4.
3>	if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 2.
3>	else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
4>	assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.
2>	else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):
3>	assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.


However, it is noted that the current procedure is executed under the condition that “else if the BWP selected for Random Access procedure is configured ONLY with Random Access resources with msg1-Repetitions set to true:” Therefore, for other cases where the feature of Msg1 repetition and other features (e.g. (e)RedCap) are configured together, it is unclear about the UE procedure of checking whether the Msg1 repetition number is applicable or not, since the condition of “ONLY” is no longer met, and hence these cases should be added to the current procedure.
[bookmark: _GoBack]Proposal 2: If (e)Redcap is applicable for the current Random Access procedure and the BWP selected for Random Access procedure is configured only with Random Access resources with (e)RedCap indication and msg1-Repetitions set to true, the MAC entity shall assume Msg1 repetition is applicable for the current Random Access procedure.
2.3	MASK index 
At last RAN2 meeting, this issue has been discussed and company view are not converged on the solutions since the proposed solution is same as the one discussed in RAN1 [R1-2401553]. 
	· 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.
Support (8): Huawei, HiSilicon, vivo, CATT, OPPO, Panasonic, Ericsson, NTT DOCOMO
· 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.
Support (3): China Telecom, New H3C, Sharp
· 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 RO of this RO group is indicated by the mask.
Support (7): Spreadtrum, ZTE (1st RO is indicate), Nokia, NSB (1st preference), Sharp, Fujitsu, LG
· 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 instead of RO.
Support (9): TCL, NEC, Xiaomi, Samsung, Nokia, NSB (2nd preference), Apple, ETRI, MediaTek



Among the solutions, Option 1 has zero RAN2 impact by following the legacy mask index mechanism, while the main impacts are within RAN1 area. Option 2 introduces a new mask index mechanism on top of RO group, which involves both RAN2 and RAN1 efforts to align with specs. In addition, considering the other cases, e.g. SI request and RA partitioning without RO group, Option 2 needs to be updated correspondingly to be applicable, which is not desirable at this stage. In a word, from RAN2 point, Option 1 takes the advantage of self-constraint and applicability. 
However, regarding that RAN1 has well studied the pros and cons for each solution and to the end, RAN1 cannot converge to the same solution and has decided not to discuss in the future, to avoid the duplicated discussion as in RAN1, we propose not support MASK index for CFRA with MSG1 repetition.
Proposal 3: MASK index is not supported for CFRA with MSG1 repetition. 
3	Conclusion
This contribution makes the following proposals:
Proposal 1: If the MAC entity is configured with Random Access resources for SI request that is associated with one Msg1 repetition number only, the criteria to apply Msg1 repetition for SI request is considered met without checking RSRP and the associated Msg1 repetition number is applicable.
Proposal 2: If (e)Redcap is applicable for the current Random Access procedure and the BWP selected for Random Access procedure is configured only with Random Access resources with (e)RedCap indication and msg1-Repetitions set to true, the MAC entity shall assume Msg1 repetition is applicable for the current Random Access procedure.
Proposal 3: MASK index is not supported for CFRA with MSG1 repetition. 
TP is provided based on the above proposal.
4	MAC TP
[bookmark: _Toc155999605][bookmark: _Hlk162257767]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
[Deleted]
1>	else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:
[bookmark: _Hlk161766779]1>	else if Redcap is applicable for the current Random Access procedure and the BWP selected for Random Access procedure is configured only with Random Access resources with RedCap indication and msg1-Repetitions set to true:	Comment by Huawei: TP for P2
1>	else if eRedcap is applicable for the current Random Access procedure and the BWP selected for Random Access procedure is configured only with Random Access resources with eRedCap indication and msg1-Repetitions set to true:
[bookmark: _Hlk161766804]2>	assume Msg1 repetition is applicable for the current Random Access procedure;
2>	if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:
3>	if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 8.
3>	if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 4.
3>	if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>	assume Msg1 repetition number applicable for the current Random Access procedure includes 2.
3>	else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
4>	assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.
2>	else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):
3>	assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.

5.1.1e	Selection of Msg1 repetition for SI request
The MAC entity shall:
1>	if si-RequestResourcesRepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8, if configured:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 8.
1>	else if si-RequestResourcesRepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4, if configured:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 4.
1>	else if si-RequestResourcesRepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2, if configured:
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is 2.
1>	else if the MAC entity is configured only with si-RequestResourcesRepetitionNumX:	Comment by Huawei: TP for P1
2>	criteria to apply Msg1 repetition for SI request is considered met and Msg1 repetition number applicable is X.


