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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we address our views about remaining details of intra-UE multiplexing.
2. Discussion
2.1. Joint operation with sidelink
In the following two sections, we would consider the deployment scenario where a single UE is operating both IIoT and sidelink. The Rel-17 IIoT features generalized the Rel-16 intra-UE multiplexing framework and in our view the sidelink UCI transmission should be harmonized with the cellular UCI transmission. We would suggest some correction to the current specification.
2.1.1. Parallel PUSCH/PUCCH transmission
	Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.

Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17.



[bookmark: _Ref92295783]According to previous conclusions, a UE may transmit both PUCCH and PUSCH in the inter-band CA and they have different priorities. Otherwise, the UE should consider transmitting a single UL channel and some UCI or TB may be dropped to guarantee the reliability of a HP data.
On the other hand, in the Rel-16 sidelink work item, the following agreement is introduced during the maintenance discussions. Roughly summarizing, the SL HARQ is not transmitted via HP PUSCH. In our understanding, the HP data may be protected but the SL HARQ is dropped. The serving gNB should be responsible for SL HARQ transmissions with possible scheduling restrictions.
	Agreement: 104bis
· After prioritization with other PUCCH transmissions, when PUCCH carrying SL HARQ-ACK information is prioritized and overlaps with a PUSCH of priority index 1, 
· PUCCH carrying SL HARQ-ACK information is dropped if it overlaps with a PUSCH of priority index 1.
· After prioritization with other PUCCH transmissions, when PUCCH carrying SL HARQ-ACK information is prioritized and overlaps with a PUSCH of priority index 0, 
· the SL HARQ-ACK information is multiplexed on the overlapping PUSCH of priority index 0 following Clause 9.2.5 and 9.2.6 if the PUSCH does not contain Uu UCI.
· The PUSCH with SL HARQ-ACK is subject to the prioritization with any other UL transmissions as per the existing specifications.
· The corresponding CR is to be prepared in RAN1#105-e, 
· Including checking whether or not any other essential correction is necessary based on the above agreement



With the Rel-17 IIoT discussion, the parallel transmission of PUCCH and PUSCH is supported in the limited scenario. We would suggest that the Rel-17 condition to simultaneous transmission can be directly applicable to the SL HARQ and PUSCH because SL HARQ can avoid dropping. In the performance perspective we should allow SL HARQ transmission, and we think that few specification impacts are expected.
The idea is to clarify the event that a UE transmit both SL HARQ and HP PUSCH. From the conclusions from Rel-17 IIoT, if the UE is operating an inter-band CA and the SL HARQ is indicated to have low priority from the scheduling DCI format 3_0, then the UE can transmit both PUCCH and PUSCH in each carrier. 
[bookmark: _Ref101535877]Proposal 1: Simultaneous transmission of both PUSCH and PUCCH can be supported in the joint operation of sidelink and IIoT.
In this case, the UE can support LP PUCCH carrying SL HARQ and HP PUSCH with possible Uu UCI in parallel, and HP PUCCH carrying SL HARQ and LP PUSCH with possible Uu UCI, and so on. We think that the appropriate text would be discussed later if the simultaneous transmission is clarified by the working group.
2.1.2. Multiplexing Uu UCI
We would like to address is to multiplex HARQ codebook of other PDSCHs with HARQ-ACK bits. Other deployment scenarios such as multicast broadcast, sidelink, non-terrestrial network, etc can be considered with IIoT operations and in our view the SPS HARQ deferral can be jointly configured. 
We note that some features such as dynamic PUCCH cell switching or PUCCH repetition would not be configured with SPS HARQ deferral, as we quote below. However, it does not mean that the SPS HARQ deferral and some deployment scenarios are not compatible.
	Conclusion
There is no consensus to support joint configuration of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 
Conclusion
There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17.



During the Rel-16 sidelink work item phase, the multiplexing between sidelink and downlink are not supported. This implies that the UE is both operating sidelink resource allocation mode 1 and the downlink does not have the same (sub)slot for PUCCH transmission. The serving gNB is responsible for avoiding to point to the same HARQ codebook. 
	Conclusion: 99
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion



The Uu UCI (including deferred SPS HARQ) is not dependent on the dynamic slot format, and the serving gNB knows the Uu UCI’s target slot and can predict a possible collision between SL HARQ and Uu UCI when the SL-DCI format is transmitted. On the other hand, the SR for an uplink data would not multiplex with SL HARQ. If the gNB configures a SR for URLLC data which can be frequent, then the sidelink resource allocation would be very limited. Nonetheless, we think to be possible that the serving gNB can achieve a sufficient performance under joint scenario of IIoT and sidelink, and we would suggest to generalize the conclusions above, i.e., not multiplexing SL HARQ and Uu UCI in the context of Rel-17 IIoT.
[bookmark: _Ref101535881]Proposal 2:The previous conclusion is still valid in Rel-17 in the same priority: No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16.
In this proposed conclusion, we still have some ambiguities. The Rel-16 discussion does not multiplex two priority indices, and we think of three alternatives. 
· The first behavior is to avoid the joint configuration between sidelink HARQ and Uu UCI. 
· The second behavior is to allow the joint configuration between two features and the serving gNB guarantee to no multiplex sidelink HARQ and Uu UCI in the same priority. 
· The third behavior is to extend the definition of valid slot for the SPS HARQ deferral, or valid slot for sidelink HARQ.
The first behaviour is the simplest and the most restrictive. The second behaviour seems reasonable extension. The third behaviour requires additional sidelink discussion, which is not desirable in the maintenance phase.
In addition to the same priority case, the different priority case should be considered. If a UE is configured to multiplex UCI of both priorities, then the UE is not expected to have sidelink HARQ if sidelink HARQ is involved.
[bookmark: _Ref101535885][bookmark: _GoBack]Proposal 3: It is allowed that the joint configuration between two features and the serving gNB guarantee to no multiplex sidelink HARQ and Uu UCI.

2.2. Interaction with ULCI
The Rel-17 IIoT allows multiplexing HP UCI and LP UCI, and in our understanding, the PUCCH carrying both priorities can be treated as either LP or HP or else, but it seems not discussed this issue yet.  
We can further consider ULCI in the DCI format 2_4, which can drop/stop PUSCH/SRS transmissions provided that the timeline is satisfied. In the Rel-16 discussion, the PUCCH is not affected by the ULCI but PUSCH can be affected regardless of presence/absence of UCI bits, assuming that uplinkCancellationPriority is enabled. The LP PUSCH with HP UCI can be cancelled because the ULCI does not distinguish LP UCI or HP UCI and the LP PUSCH can be dropped by an DCI format 2_4. 
Frequent dropping HP UCI with LP PUSCH by DCI format 2_4 can be relieved by disabling this type of multiplexing by DCI format 0_1/0_2. This approach is valid but may not be reasonable or not efficient because LP PUSCH should not be scheduled even if the gNB cannot predict the ULCI transmission. 
The alternative approach is to consider one more case if HP UCI is included in LP PUSCH. We suggest that when HP UCI is present, the LP PUSCH may not be affected by the ULCI as if its priority index is high. 
[bookmark: _Ref101535888]Proposal 4:The PUSCH carrying HP UCI may not be cancelled by the ULCI.
For instance, we suggest to add some text in interpreting DCI format 2_4, as described below.
	TS 38.214-h10, section 11.2A
** omitted
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission or an actual repetition of a PUSCH transmission [6, TS 38.214] if the PUSCH transmission is with repetition Type B, as determined in clauses 9 and 9.2.5 or in clause 6.1 of [6, TS 38.214], or an SRS transmission on the serving cell if, respectively,
-	the transmission is PUSCH with priority 0, if the UE is provided uplinkCancellationPriority, and not carrying any UCI type with priority 1 if the UE is provided UCI-MuxWithDifferentPriority.
-	a group of symbols, from the  symbols, has at least one bit value of '1' in the corresponding set of  bits in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the set of bits corresponding to the group of symbols in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that is in a group of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.
** omitted 



3. Conclusion
We address our view about supporting IIoT and other deployment scenario, and suggest followings.
Proposal 1: Simultaneous transmission of both PUSCH and PUCCH can be supported in the joint operation of sidelink and IIoT.
Proposal 2:The previous conclusion is still valid in Rel-17 in the same priority: No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16.
Proposal 3: It is allowed that the joint configuration between two features and the serving gNB guarantee to no multiplex sidelink HARQ and Uu UCI
Proposal 4:The PUSCH carrying HP UCI may not be cancelled by the ULCI.
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