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1	Introduction
In this contribution, in Section 2 we discuss the PHY priority handling of Msg 3 / Msg A and suggest a related clarification to the specifications (new issue). In Section 3, we discuss the PHR calculation and power scaling due to UL CI in UL CA and/or UL skipping as a follow-up of the related RAN1#103-e discussions. 

[bookmark: _Hlk68074232]2 	Discussion on Msg3 or MsgA PUSCH overlapping with a high-priority PUCCH
First, it is worth recalling that in RAN1#99, the following was agreed regarding PRACH collision handling:
	Agreements:
No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.
· It is per UE implementation for handling the collision.



The above agreement implies that it is up to UE implementation to handle the overlap of PRACH with PUCCH/PUSCH/SRS; this is regardless of whether the PUCCH/PUSCH is of high or low (PHY) priority.

In TS 38.213 Sec. 9, the Rel-15/Rel-16 multiplexing and prioritization rules are defined. Our understanding is that, in these rules, a PUSCH may be a PUSCH corresponding to RAR UL grant or corresponding to MsgA. A PUSCH corresponding to RAR UL grant or corresponding to MsgA is treated as low priority (i.e. priority index 0). However, such PUSCH may overlap with a high-priority PUCCH, in which case the PUSCH is always dropped based on the current specifications of the PHY priority handling. Depending on the use case triggering the RACH procedure, a PUSCH corresponding to RAR UL grant or corresponding to MsgA would need to be prioritized over the overlapping channel (if any). In our view, a reasonable UE implementation should be able to select the suitable channel to prioritize for the case of high-priority PUCCH overlapping with PUSCH of Msg3 or Msg A, mainly depending on the urgency of the use case triggering the RACH procedure.

We thus believe that the agreement on PRACH (copied above) should be extended to also cover PUSCH corresponding to RAR UL grant or corresponding to MsgA. And the current specifications should be updated accordingly.
Proposal 2.1: When a PUSCH corresponding to RAR UL grant or corresponding to MsgA overlaps with a high-priority PUCCH, it’s up to UE implementation to handle the overlap.
Proposal 2.2: Adopt the following draft CR that handling the overlap between PUSCH corresponding to RAR UL grant or corresponding to MsgA and a high-priority PUCCH is left up to UE implementation (changes in green, to be shown as track changes in the final CR). 
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-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
 *** Unchanged text is omitted ***
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
If a UE receives a RAR UL grant or determines MsgA grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.  
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------

3 	Impact to UE power scaling & PHR calculation due to UL CI in UL CA and/or UL skipping

The issue of power scaling and PHR calculation had been discussed for two meetings in a row (102-e and 103-e) without any related conclusion, but due to the limited number of issues to be handled during RAN1#104-e this had not been handled. 
We still think at least some conclusions would be needed here. For easier readability, this document is structured the same way as FL summary for this issue from RAN1#103-e in R1-2009462, namely:
· Issue 1: Impact to PHR calculation due to UL CI in UL CA and/or UL skipping
· Issue 1-1: Impact to PHR calculation due to UL CI in UL CA
· Issue 1-2: Impact to PHR calculation due to UL skipping in UL CA
· Issue 2:  Impact to UE power scaling due to UL CI in UL CA and/or UL skipping
· Issue 2-1: Impact to UE power scaling due to UL CI in UL CA
· Issue 2-2: Impact to UE power scaling due to UL skipping in UL CA

Issue 1-1: Impact to PHR calculation due to UL CI in UL CA
There had been good discussions during RAN1#103-e, and thanks to the moderator as visible in the FL summary in R1-2009462 it should be clear that the existing 38.213 describes the behavior in terms of timeline for DG PUSCH and CG PUSCH already (i.e. no specification change is needed in terms of timeline). 
There had been still the following comments there: 
· [bookmark: _GoBack]CATT: if for DG PUSCH, the ‘…downlink control information the UE received until and including the PDCCH monitoring occasion...’ includes the reception of DCI format 2_4 or if this should be explicitly spelled out in the specification. 
Nokia position: We think this should be clear enough already.  
· QC / Apple: There should be harmonization of the timeline between DG and CG grant (both should be using Tproc,2). We agree with the FL that this would change the current specifications / overall understanding of PHR calculation timeline for DG PUSCH. 
Nokia position: We therefore think, the current specific should be kept (and are clear)
· Apple / FL: If in the “otherwise’ case, the calculation of the PHR is up to UE implementation or if the UE should otherwise assume the actual PHR for such ‘otherwise’ CG / DG PUSCH case. 
Nokia position: Based on the explanation by the FL, we do agree with the FL assessment, that it should be clear that the UE otherwise would include the PUSCH in the PHR calculation (i.e. does not consider the impact of UL CI for PHR calculation)

So, in principle this should be clear from the specification already, but to close this issue once and for all we suggest agreeing the following RAN1 conclusion (which is the latest proposal from FL here): 
Proposal Issue 1-1: Agree the following RAN1 conclusion
	In case of UL CA
· If UL CI is received no later than the end of PDCCH carrying UL grant scheduling an PUSCH carrying PHR, the impact of the UL CI is considered for the PHR calculation.
· If the UL CI is received no later than Tproc,2 before the first symbol of the CG-PUSCH carrying PHR, the impact of the UL CI is considered for the PHR calculation.
· Otherwise, the UE does not consider the impact of the UL CI for the PHR calculation.

Issue 1-2: Impact to PHR calculation due to UL skipping in UL CA
There had been discussions based on an earlier RAN2 agreement from RAN2#103bis (10/2018), that a skipped PUSCH should nevertheless be considered / included in the PHR calculation. 
· Most companies think this should be the behavior based on the earlier RAN2 agreement, whereas some companies think this should be re-discussed (specifically as UL skipping in Rel-15 is anyhow now functional as identified lately, clarifications lately). 
· Moreover, there had been comments as this is not visible in the specifications at all, this should be clarified in the specification to clarify this (in contrast to issue 1-1, which is described in the specification already).

We see the following 4 alternatives on how to handle this: 
· Alt. 1: We continue to follow the RAN2 conclusion, allowing the UE to skip a PUSCH (i.e. do not deliver a MAC PDU) last minute (or better micro-second) without a need to recalculate the PHR (as is visible from the QC comment in RAN2 at that time) but lead to the fact imperfect PHR report based on the actual transmission situation.
· Alt. 2: We clearly define a UE behavior, but this would require some timeline to be defined. In contrast to the discussions on Issue 1-1 there is no clear UL skipping timeline defined for the UE in contrast to any PHY signaling changing the PHY behavior (such as UL CI signaling). But it is unclear to us how such timeline would be defined (as this is clearly UE internal processing). Moreover, having a (rather-loose) timeline defined will reduce the option of having last minute UL skipping by the UE and thereby lead to unnecessary PUSCH transmissions resulting in UL interference and unnecessary UE power consumption. Therefore, we think this to be not appropriate. 
· Alt. 3: The UE will need to guarantee (by implementation) that the potential UL skipping is correctly captured in the PHR reporting. Similar as for Alt. 2, this may lead to the case that for PHR which cannot be re-calculated in time, the UE would need to unnecessarily transmit the PUSCH (similar as for Alt. 2). Therefore, we also think that Alt. 3 should not be adopted. 
· Alt. 4: We leave the PHR handling in case of UL skipping up to UE implementation. Meaning, if a PUSCH is transmitted (i.e. non-skipped) then of course it needs to be included in the PHR. But in  case of UL skipping (i.e. no MAC PDU delivered), it is up to UE implementation if the PUSCH is included in the PHR or not. Therefore, this will allow last minute UL skipping (as Alt. 1) and further will allow if there is sufficient time for the UE to have an updated PHR report based on UL skipping that this can be considered. 
We are in principle fine with keeping the RAN2 conclusion, but anyhow propose to focus further discussion the two viable alternatives of Alt 1 & 4, as Alt.2 and 3 will reduce the intended effect of PUSCH UL skipping. 
Proposal Issue 1-2: RAN1 to capture in the specification the PHR calculation due to UL skipping in UL CA based on either option: 
· Option 1 (preferred, align with RAN2 conclusion): UE shall assume the skipped PUSCH to be present when calculating the PHR.
· Option 2: Up to UE implementation if to assume the skipped PUSCH to be present when calculating the PHR or not.

Issue 2-1: Impact to UE power scaling due to UL CI in UL CA
The power scaling is defined as a symbol-by-symbol operation, as given by the current specification. There seems to be still the point open, if there is any additional conclusion needed or not. 
Although we supported during the proposed FL conclusions (Option 2, i.e. up to UE implementation), we have some sympathy for the related comments by Samsung, namely if it is defined as symbol-by-symbol basis then actually it is defined already and not really up to UE implementation. 
Observation Issue 2-1: The current specification defining symbol-per-symbol power scaling is already applicable to the case of UL CI. The need for further clarification seems slightly unclear (without changing the specifications). 

Issue 2-2: Impact to UE power scaling due to UL skipping in UL CA
The following options were discussed during RAN1#103-e: 
· Option 1:  UE assumes the PUSCH to be present for power scaling even if the PUSCH is skipped. 
· Option 2: UE does not allocate power to skipped PUSCH.
· Option 3: The UE power allocation for skipped PUSCH is up to UE implementation. 

As the PUSCH is not transmitted (i.e. not existing for transmission at PHY) there is no power allocated to the skipped PUSCH based on the current specifications (as nicely summarized by Ericsson in their comment in the FL summary). 
Therefore, if a clarification is needed (to close this issue once & for all), then a clarification according to Option 2 could be agreed, as Option 1 & Option 3 would change the current specification (and the overall understanding of the NR power scaling framework). 
Proposal Issue 2-2: Agree the following RAN1 conclusion
UE does not allocate power to skipped PUSCH (i.e. assumes skipped PUSCH to be not present for power scaling).

4 	Conclusion
Related to the issue identified on handling of Msg3 or MsgA PUSCH overlapping with a high-priority PUCCH in Section 2, the following related proposals are made:
· Proposal 2.1: When a PUSCH corresponding to RAR UL grant or corresponding to MsgA overlaps with a high-priority PUCCH, it’s up to UE implementation to handle the overlap.

· Proposal 2.2: Adopt the draft CR in Sec. 2 that handling the overlap between PUSCH corresponding to RAR UL grant or corresponding to MsgA and a high-priority PUCCH is left up to UE implementation. 


Related to the 4 identified issues on power scaling and PHR calculation for UL CA with UL CI and UL skipping in Section 3, the following related proposals and observations are made: 
· Proposal Issue 1-1: Agree the following RAN1 conclusion
	In case of UL CA
· If UL CI is received no later than the end of PDCCH carrying UL grant scheduling an PUSCH carrying PHR, the impact of the UL CI is considered for the PHR calculation.
· If the UL CI is received no later than Tproc,2 before the first symbol of the CG-PUSCH carrying PHR, the impact of the UL CI is considered for the PHR calculation.
· Otherwise, the UE does not consider the impact of the UL CI for the PHR calculation.

· Proposal Issue 1-2: RAN1 to capture in the specification the PHR calculation due to UL skipping in UL CA based on either option: 
· Option 1 (preferred, align with RAN2 conclusion): UE shall assume the skipped PUSCH to be present when calculating the PHR.
· Option 2: Up to UE implementation if to assume the skipped PUSCH to be present when calculating the PHR or not.

· Observation Issue 2-1: The current specification defining symbol-per-symbol power scaling is already applicable to the case of UL CI. The need for further clarification seems slightly unclear (without changing the specifications). 

· Proposal Issue 2-2: Agree the following RAN1 conclusion
UE does not allocate power to skipped PUSCH (i.e. assumes skipped PUSCH to be not present for power scaling).



