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Introduction

In last 2 RAN2 meeting, the following agreements were made on user plane:

#122
User plane

	Agreements

RAN2 to further discusss fallback from lower number of MSG1 repetition to higher number which is also FFS for now. We need to understand how to signal this and how this impacts MAC procedure. 


#121bis
	Agreements

BWP selection mechanism is not impacted by PRACH coverage enhancements. Legacy BWP selection mechanism is re-used
RA type selection mechanism is not impacted by PRACH coverage enhancements. Legacy RA type selection mechanism is re-used


In this contribution, we will discuss the fallback issue.
Discussion
In last RAN2 meeting, RAN2 discussed the following four fallback cases:

• Case 1: Fallback from Msg1 repetition with lower number to Msg1 repetition with higher number;

• Case 2: Fallback from 2-step RA to 4-step RA with Msg1 repetition;

• Case 3: Fallback from CFRA to CBRA with Msg1 repetition.

The major discussion was focused on case 1, but no agreement was made.
For case 1, we think it is not a typical case that the channel condition will change a lot to lead to choosing a different repetition number. And RAN2 has agreed to model msg3 repetition with different repetition number as different feature, i.e. different RACH resources, repetition number change will lead to RACH resources change among feature combinations during RA, which is against R17 RACH partitioning design rule: RACH retransmissions shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource. This is also the major argument of not supporting this fallback during the online discusion in last RAN2 meeting.
Not support fallback from Msg1 repetition with lower number to Msg1 repetition with higher number. 
For case 2, when UE chooses 2-step RA, the spec doesn’t allow RA type switch during the RA procedure, this is because that it is not expected that the RSRP will change a lot during the RA procedure. The exception is when the number RA attempts of 2-step RA reaches a threshold, UE will fallback to 4 step RA. The reason to do this is not because of RSRP change, but due to high interference. As the criterion to choose 2-step RA only considers the RSRP, not the RSRQ. It is possible that the RSRP is high but the RSRQ is low. The fallback to 4-step RA is try to solve the interference issue. Therefore, if UE chooses 2-step RA, it means the RSRP is quite good. When 2-step RA fallback to 4-step RA, the RSRP is still good (the RSRP threshold for choosing 2-step RA is higher than 4-step RA), but there might be strong interference. To solve the interference issue, switching to CBRA resource would be enough, there is no need to choose msg 1 repetition since there is no issue about the RSRP. In short, we think fallback from 2-step RA to 4-step RA with msg1 repetition is not reasonable.

Not support fallback from 2-step RA to 4-step CBRA with Msg1 repetition. 
For case 3, the current spec only supports fallback between CFRA and 4-step CBRA without feature combination. There is one exception for Redcap, that is redcap UE can be configured with separate inItial BWP, which is only applicable to redcap UE. In this case, UE has to work on this BWP and use the PRACH resource in this initial BWP. In rel-18, we think whether to support fallback between CFRA and CBRA with feature combination can be rechecked, e.g. for msg1 repetition. At least from our point of view, we do not see much spec effort in supporting this. We can simply borrow the case of Redcap, i.e. RACH resource for 4-step CBRA with msg1 repetition can be pre-selected during the random access procedure initialization stage.
To begin with, the decision whether to use msg1 repetition and which repetition number to select is done at random access procedure initialization stage instead of after RA attempt failure. This is to align with when the applicability of msg3 repetition is checked. The reason is that RSPR doesn’t change a lot during the RACH procedure. If msg1 repetition is applicable, the set of resource that can be used for msg1 repetition with the selected repetition number is chosen. Then during the RA procedure, the switch between CFRA and CBRA follows the legacy procedure. But we don’t recheck during the RA procedure whether msg1 repetition will be applied to CBRA again.
RAN2 considers to support switch between CFRA and 4-step CBRA with Msg1 repetition, the decision on whether Msg1 repetition is applicable and which repetition number to select is done at random access procedure initialization stage. 

Whether msg1 repetition is applicable is not rechecked after RA attempt failure.
Conclusions  

Not support fallback from Msg1 repetition with lower number to Msg1 repetition with higher number. 
Not support fallback from 2-step RA to 4-step CBRA with Msg1 repetition. 
RAN2 considers to support switch between CFRA and 4-step CBRA with Msg1 repetition, the decision on whether Msg1 repetition is applicable and which repetition number to select is done at random access procedure initialization stage. 

Whether msg1 repetition is applicable is not rechecked after RA attempt failure.
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