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1 Introduction

In last RAN2 meeting, the following agreements were made for msg3 repetition:

	1.     ra-ContentionResolutionTimer is started or restarted in the first symbol after all Msg3 repetitions
2.     In shared RO case, it is not supported to configure a separate set of RACH parameters (preambleReceivedTargetPower, powerRampingStep, preambleTransMax) for requesting Msg3 repetition.
3.     In shared RO case, it is not supported to separately configure following parameters for requesting Msg3 repetition:
               prach-ConfigurationIndex
               msg1-FDM
               msg1-FrequencyStart
               zeroCorrelationZoneConfig
               totalNumberOfRA-Preambles
               ssb-perRACH-OccasionAndCB-PreamblesPerSSB
               rsrp-ThresholdSSB-SUL
               prach-RootSequenceIndex
               msg1-SubcarrierSpacing
               restrictedSetConfig
               msg3-transformPrecoder
4.     In shared RO case, it is up to the common RACH session to decide how to configure the number of preamble per SSB per RO, and how to indicate the start of preamble index for requesting Msg3 repetition.
5.     A separate rsrp-ThresholdSSB threshold is introduced for requesting Msg3 repetition.
Working Assumptions (to be confirmed in the common RACH session):
1.     From CE perspective, carrier selection and BWP selection are performed ahead of CE selection during RACH procedure.
2.     From CE perspective, UE compares the RSRP of DL path-loss reference with the Msg3 repetition threshold [rsrp-Threshold-Msg3Rep] during the RACH initialization procedure and decides whether to use CE or non-CE RA.
3.     From CE perspective, if CE RA is selected, then the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure). 


In this contribution, we will address these remaining issues related to msg3 repetition.
2 Discussion
2.1 Whether CE selection is performed before or after RA type selection
In last RAN2 meeting, the CE selection timing were discussed, multiple options were proposed:

Option 1: After SSB selection

Option 2: After RA type selection, but before SSB selection

Option 3: After carrier selection, BWP selection, but before RA type selection
RAN2 agreed that CE selection is performed during RACH initialization procedure after carrier selection and BWP selection. It means that CE selection is performed before SSB selection as SSB selection is performed after RACH initialization procedure. But it is still unknow whether CE selection is performed after or before RA type selection.
If CE selection is performed first, the issue is that UE may select 2-step RA type during RA type selection stage for the case e.g. only 2-step RA type resource is configured on the BWP. However, msg3 repetition only apples to 4-step type RA. To avoid this issue, it would be better that CE selection is performed after RA type selection and only when 4-step RA type is selected.  
Proposal 1 CE selection is performed after RA type selection and when 4-step RA type is selected. 
2.2 CE and non-CE switch for 4-step type RA case
In last meeting, RAN2 discussed about whether it is allowed to switch from CE to non-CE or from non-CE to CE when CE selection condition changes during the RA procedure. For the CE->non-CE case, it was agreed that if CE RA is selected, the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure), because keeping in CE mode would not cause RACH failure. 

However, for the Non-CE->CE case, there was no conclusion. From our point of view, if we do not support the switch from non-CE to CE, the ongoing RA may fail if RSRP of DL pathloss reference becomes lower than rsrp-Threshold-Msg3Rep during the RA procedure.

Proposal 2 RAN2 to agree that switching from non-CE to CE is supported during 4-step type RA procedure which is not fallbacked from 2-step RA. 
There were two options discussed during last meeting: 
Option 1: if non-CE RA is selected, then the UE is allowed to switch from non-CE to CE after “N” transmission attempts (similar to 2-step RA to 4-step RA switch). 
Option 2: if non-CE RA is selected, then the UE is allowed to switch from non-CE to CE at any transmission attempts.
The issue of option 1 is that if CE selection condition is met, it is probably that the first N transmission attempts will fail. Then it would become useless to wait until the completion of N transmission attempts before switching to CE mode, and it will reduce the remaining number of attempts for CE mode, resulting increased RA failure rate. As such, the most straightforward way is to go with option 2. The main concern of option 2 is that UE will jump among different RACH configurations configured for different feature/feature combinations. But, we do not see it as an issue, because UE only needs to jump once during the whole RA procedure as we have agreed that the switching from CE to non-CE is not supported, once UE switches to CE it will never switch back. The complexity for this is the same as the case of 2-step RA fallback to 4-step RA.
Proposal 3 RAN2 to agree that switching from non-CE to CE is supported at any transmission attempts during 4-step type RA procedure which is not fallbacked from 2-step RA. 
Another issue is whether network can configure to enable/disable the non-CE to CE switch during RA procedure. In general, such kind of switch is beneficial from network point of view. We do not see any motivation that network would like to disable non-CE to CE switch during RA procedure. Thus, we kind of prefer not to introduce enable/disable signalling for non-CE to CE switch during RA procedure. 
Proposal 4 There is no need for network to configure to enable/disable the non-CE to CE switch during RA procedure.
2.3 Non-CE to CE switch for 2-step RA fallback to 4-step RA case
There are two cases of fallback from 2-step RA to 4-step RA:

Case 1: Fallback upon receiving fallback RAR

Case 2: Fallback to 4-step RA after preamble transmission reaching msgA-TransMax + 1
For case 1, RAN1 decided not to support this case as captured in the following agreement: 
	RAN1 #106

Agreement 
Do NOT support fallback RAR UL grant in 2-step RACH for indicating Msg3 repetition. 



For case 2, RAN2 discussed this in last RAN2 meeting. However, no conclusion was made. In our understanding, when RA is switched from 2-step RA to 4-step RA, UE would anyway apply new RACH configuration for 4-step RA. There is no additional complexity for UE to check CE selection condition and select RACH configuration based on CE selection result. 

But when RA is fallbacked to 4-step RA, and non-CE is chosen, for the subsequent RACH retransmissions, there is no need to support switch from non-CE to CE to avoid further complexity.
Proposal 5 When 2-step RA falls back to 4-step RA (not fallback RAR), UE performs CE selection before RACH resource selection.
Proposal 6 After 2-step RA falls back to 4-step RA (not fallback RAR), non-CE to CE switch is not supported for subsequent RACH retransmissions.
2.4 UE capability for msg3 repetition
For connected mode UE, dedicated RACH resources can be configured per BWP. The benefit of UE providing its ability of supporting msg3 repetition to network is that network can decide whether and which BWPs to configure CE related RACH resources. 
Proposal 7 UE capability signalling about its support of msg3 repetition is supported.
If non-CE to CE switch is supported during RACH procedure, we see no need for network to control its on/off. UE performs non-CE to CE switch automatically based on CE selection condition. And there is no additional effort for UE to support non-CE to CE switch. Thus, we propose:
Proposal 8 There is no need to support UE capability signalling for CE switch during RACH procedure.
3 Conclusions  

Proposal 1 CE selection is performed after RA type selection and when 4-step RA type is selected. 
Proposal 2 RAN2 to agree that switching from non-CE to CE is supported during 4-step type RA procedure which is not fallbacked from 2-step RA. 
Proposal 3 RAN2 to agree that switching from non-CE to CE is supported at any transmission attempts during 4-step type RA procedure which is not fallbacked from 2-step RA. 
Proposal 4 There is no need for network to configure to enable/disable the non-CE to CE switch during RA procedure.
Proposal 5 When 2-step RA falls back to 4-step RA (not fallback RAR), UE performs CE selection before RACH resource selection.
Proposal 6 After 2-step RA falls back to 4-step RA (not fallback RAR), non-CE to CE switch is not supported for subsequent RACH retransmissions.
Proposal 7 UE capability signalling about its support of msg3 repetition is supported.
Proposal 8 There is no need to support UE capability signalling for CE switch during RACH procedure.
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