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1. Introduction
For Rel-18 PRACH repetition, based on the previous RAN2 agreements, RAN2 agreed to support fallback from Msg1 with lower number to higher number, in order to support this, RAN2 went back-and-forth with different framework, that is because the existing RACH partitioning framework is already complex. Based on previous discussion, RAN2 was managed to make some agreements on how the fallback can be supported.
Unfortunately, as the rapporteur of MAC CR, we do see a lot of problems and complexities when implementing the “fallback”, we are concerned that this will affect the stability of the spec. So, in this contribution, we would like to share with you about more details of the MAC CE, and ask companies to reconsider the support of fallback from lower number to higher number. 
[bookmark: _GoBack]In this contribution, we also discussed the PHR for assumed PUSCH based on RAN1 progress.
2. Consideration on fallback from lower number to higher number
In current MAC spec, how UE performs RACH can be divided into several steps, and they are specified in separate sections. The below figure shows a skeleton of RACH procedure and corresponding section. 



Remarks:
1. The “RACH resource set” is ONLY selected at the initialization of RACH procedure. (section 5.1.1b is called once)
2. UE selects a “RACH resource (preamble/RO)” from the selected “RACH resource set”. For both PRACH transmission or re-transmission, section 5.1.2 will be called. 

In this contribution, we listed the key issues we encountered. 
Part 1: Selection of the set of RACH resources (section 5.1.1b). 
Based on the existing MAC spec, section 5.1.1b will be called upon the initialization of RACH procedure, and can only be called once during the entire RACH procedure; So, in this section, we need to capture how a RACH resource set is selected for Msg1 repetition, in doing this, we need to consider the following cases:
· Case 1: CFRA resources have not been provided and it is not CE-only BWP;
· Case 2: CFRA resources have not been provided and it is CE-only BWP
· Case 3: CFRA resources with Msg1 repetition have been provided and it is not CE-only BWP.
· Case 4: CFRA resources with Msg1 repetition have been provided and it is CE-only BWP (note: whether to support Case 4 is still FFS).

If fallback from lower number to higher number is supported:
· In order to support fallback, in section 5.1.1b, we have to ensure the selected RACH resource set can contain RACH resources associated with multiple repetition numbers, so, the first thing we need to do is to consider the RACH partitions(i.e. featureCombinationPreambles) associated with different repetition numbers to be within the same set of RACH resources. so, which this set, UE can reselect the RACH resources that associated with different repetition numbers.  
· However, things become complex when considering above 4 cases:
· For Case 1, it is true that the selected RACH resource set should contain RACH resources that associated with multiple repetition numbers. RSRP thresholds for Msg1 repetition should be checked in order to determine the applicability of Msg1 repetition feature. So, RSRP checking needs to be done before RACH resource set selection. 
· For Case 2, because it is CE-only BWP, so the RACH resource set can be selected irrespective of DL RSRP. In section 5.1.1b, there is no need to check the DL RSRP, but DL RSRP checking is needed when selecting the RACH resource (in section 5.1.2).
· For Case 3, majority companies agree that the UE can only fallback to CBRA with same repetition number as indicated for CFRA, so, this basically means the UE does not need to check the RSRP, and even during RACH resource selection, the UE does not need to check DL RSRP because the UE can only select the RACH resource associated with the same repetition number.
· For Case 4, this can be treated as a mixture of Case 2 and 3, but is more complex. With CFRA configuration, the UE is supposed to only select the RACH resources set that associated with the same repetition number as indicated for CFRA, but this is CE-only BWP, so even if it contains RACH resources for multiple repetition numbers, the UE should only select the same number, thus no need to check DL RSRP, and to make it work, we have to specify in RRC that the network must provide the CBRA resources with the same repetition number. 
As we can see, for different Cases, the handlings are different, some needs checking DL RSRP, some does not, and some requires later RSRP checking.

If fallback from lower number to higher number is Not supported:
· Then the RACH partitions (i.e. featureCombinationPreambles) associated with different repetition numbers can be considered as different set of RACH resources. 
· In section 5.1.1b, the UE can directly select the applicable repetition number and corresponding RACH resource set. More specifically:
· For Case 1 and Case 2, if the DL RSRP is lower than the RSRP threshold for Num 8, then number 8, 4, 2 are applicable (with implicit priority 8>4>2). Elseif the RSRP is lower than RSRP threshold for Num 4, then number 4, 2 are applicable (with implicit priority 4>2), and so on. UE selects the RACH resource set by taking into account the other feature priorities. 
· For Case 3 and Case 4, the repetition number indicated for CFRA is considered as applicable. 
Although there are some differences between Case1/2 and Case 3/4, once the applicable number is determined and corresponding RACH resource set is selected, there is no need to check Msg1 repetition RSRP threshold anymore. 

Part 2: RACH resource selection (section 5.1.2). 
Based on current MAC spec, section 5.1.2 is called upon PRACH initial transmission and retransmission, so it will be called many times during the RACH procedure. 
If fallback from lower number to higher number is supported:
· As we indicated previously, in order to support fallback, we have to ensure the selected RACH resource set can contain RACH resources associated with multiple repetition numbers. but not all the RACH resources are applicable to current RACH attempt, so current texts, like “selecting group A/B”, “selecting a preamble randomly” are not applicable in this case. To address this, we need to firstly “filter” the reasonable candidate RACH resources (based on the applicable repetition number), and then perform other operations. More specifically, we have to consider the following cases:
· Case 1: Initial transmission. In this case, as we commented previously, in different scenarios (e.g. CFRA provided? CE-only BWP?) the way to determine the applicable number is different, and for some cases, it requires adding DL RSRP checking in section 5.1.2. But for some cases, it does not. 
· Case 2: Retransmission. If it is triggered by fallback from lower number to higher number, but the UE directly considers the next higher number as applicable, so DL RSRP checking in section 5.1.2 is not needed. 
As we can see, for different cases, the handling in section 5.1.2 needs to be different. This causes more complexity in MAC spec, and may be hard to maintain in future.
If fallback from lower number to higher number is Not supported:
If fallback is not supported, as indicated in Part 1. The selected RACH resource set only contains RACH resources for a specific repetition number, so no matter of initial transmission or retransmission, the UE does not need to re-evaluate the applicable repetition number, the existing text in section 5.1.2 can be directly reused. (no impact on MAC)

Observation 1: In order to support fallback from lower number to higher number, there are lot of complex changes to section 5.1.1b and section 5.1.2, because different scenarios require different handlings. 
Observation 2: If fallback from lower number to higher number is not supported, the complexity of MAC spec can be largely reduced and it is easily to maintain in future. 
Honestly, not all the MAC CR issues have been listed in this document, companies are encouraged to check more details based on the draft MAC CR in [1]. As the rapporteur of MAC CR, we are really concerned about the stability of the spec due to those complexities. 
Considering we have limited time for this WI, and we still have many open issues to solve (e.g. CE-only BWP, PHR), on sake of the complexity of MAC spec, we would like to ask companies to reconsider the support of fallback from lower number to higher number in RAN2. 
Proposal 1: Considering the complexity of MAC CR and limited time for the WI, RAN2 is asked to re-consider the decision on supporting fallback from lower number to higher number. 
3. PHR for assumed PUSCH
RAN1 has agreed that PHR information for assumed PUSCH using target waveform different from waveform of actual PUSCH can be reported to the network.  For the new PHR reporting the following framework is agreed by RAN1: 
1. If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform
2. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform
3. If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission
4. No consensus yet in RAN1 whether the UE also includes the report for PHR information for assumed PUSCH in a PUSH transmission that is triggered for legacy PHR reporting
Based on the above, RAN2 needs to discuss the following points: 
a) How to report the new PHR: Clearly, PHR reporting is within MAC and a MAC CE would be suitable for reporting the new assumed PUSCH PHR information. 
b) Format of the new PHR: For designing this, points 3. and 4. above in the RAN1 framework are relevant. 
Firstly, whenever the new PHR for assumed PUSCH is reported (i.e. triggered), legacy PHR also needs to be included in the same transmission. Since we need to guarantee this in the same PUSCH, it seems we need a new MAC CE which carries both assumed PUSCH PHR and the legacy PHR (otherwise, depending on the grant size, it can always happen that the two MAC CEs end up in different transmissions). 
With regards to whether assumed PUSCH PHR is included when legacy PHR report is triggered, this new MAC CE can simply be reused for this scenario (so, it seems this FFS in RAN1 has no impact to RAN2 design as long as we design a new MAC CE for PHR to carry both legacy and new assumed PHR report). 
c) Triggering of the new assumed PHR report: Currently in the MAC spec we have triggering conditions for legacy PHR. If we agree new MAC CE carrying assumed PUSCH, it is a bit unclear under which circumstances the new PHR is triggered. Actual inclusion of the new PHR MAC CE once the triggering happens seems straight forward once the stage-3 details of the new MAC CE are clear. Given that there is not much time for this WI and given the RAN plenary guidance not to spend time on triggering conditions, only periodic triggering for this new assumed PHR report seems feasible. 
Based on the above discussion, we propose the following: 
Proposal 2: The PHR for assumed PUSCH waveform is indicated to the network via a MAC CE
Proposal 3: A new MAC CE format containing both legacy PHR and the PHR for the assumed PUSCH transmission needs to be designed (exact contents of the assumed PUSCH PHR are FFS pending further RAN1 input)
Proposal 4: UE needs to include the new PHR MAC CE (containing both legacy PHR and the new assumed PUSCH PHR) when the PHR for the new assumed PUSH PHR is triggered 
Proposal 5: Define only periodic PHR trigger for the new assumed PUSCH PHR

4. Conclusion
In this contribution, proposals and observations are:
Observation 1: In order to support fallback from lower number to higher number, there are lot of complex changes to section 5.1.1b and section 5.1.2, because different scenarios require different handlings. 
Observation 2: If fallback from lower number to higher number is not supported, the complexity of MAC spec can be largely reduced and it is easily to maintain in future. 
Proposal 1: Considering the complexity in MAC CR and limited time for the WI, RAN2 is asked to re-consider the decision on supporting fallback from lower number to higher number. 
Proposal 2: The PHR for assumed PUSCH waveform is indicated to the network via a MAC CE
Proposal 3: A new MAC CE format containing both legacy PHR and the PHR for the assumed PUSCH transmission needs to be designed (exact contents of the assumed PUSCH PHR are FFS pending further RAN1 input)
Proposal 4: UE needs to include the new PHR MAC CE (containing both legacy PHR and the new assumed PUSCH PHR) when the PHR for the new assumed PUSH PHR is triggered 
Proposal 5: Define only periodic PHR trigger for the new assumed PUSCH PHR
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