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1	Introduction
In RAN#109-e, progress was made for the maintenance of Rel-17 IIoT/URLLC. 
In the following, we discuss two remaining issues of intra-UE multiplexing and prioritizations. Resolutions are presented for each open issue. The text proposals are also provided as draft CRs in [4][5].
[bookmark: _Ref178064866]2	Discussion
2.1	DG-CG PUSCH prioritization
In RAN1#109e, it was discussed how to update the specification to reflect the Rel-17 agreement on DG-CG PUSCH prioritization.
According to existing agreements and the existing specification texts in 38.213 and 38.214, the overlapping case of DG-PUSCH -vs- CG-PUSCH is handled as follows for Rel-16 and Rel-17.
Rel-16: 
For DG-vs-CG of both same and different PHY priority, 38.214 text provides the timeline requirement for DG-PUSCH overriding CG-PUSCH. The timeline has been defined since Rel-15. No timeline is defined in 38.213. The relevant RAN1 agreement is copied below, where “Rel-15 timeline” below refers to the 38.214 text. It is noted that for DG-vs-CG of same PHY priority, the 38.214 text applies since Rel-15.
	Conclusion  (RAN1#102)
For the collision between DG PUSCH and CG PUSCH with different priorities, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies.



The 38.214 v17.2.0 text is below:
	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc45810608][bookmark: _Toc106695653]6.1	UE procedure for transmitting the physical uplink shared channel
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.



Rel-17:
· If  prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH is configured, follow 38.213 to handle the overlapping of LP DG-PUSCH -vs- HP CG-PUSCH (blue highlight). HP CG-PUSCH is prioritized over LP DG-PUSCH. No timeline is necessary.
· If prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured, follow 38.213 for handling the overlapping of HP DG-PUSCH -vs- LP CG-PUSCH, including the timeline defined for it (yellow highlight). HP DG-PUSCH is prioritized over LP CG-PUSCH. Existing Rel-17 agreement provides timeline for this case only.
· Otherwise (i.e., neither is configured): follow 38.214 text. As shown, 38.213 does not cover this case.  Essentially, when neither of the newly introduced Rel-17 RRC parameter is configured, Rel-17 should inherit the legacy behavior from Rel-16, irrespective of the DG-PUSCH and CG-PUSCH having the same or different PHY priorities.

The relevant 38.213 v17.2.0 text is below:
	38.213 v17.2.0
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc106629430]9	UE procedure for reporting control information
If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured grant PUSCH of smaller priority index on a same serving cell
-	a PUSCH of smaller priority index scheduled by a DCI format and a configured grant PUSCH of larger priority index on a same serving cell if the UE is provided prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index. In case of a PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception and a configured grant PUSCH of smaller priority index on a same serving cell and the UE is provided prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH
-	the UE expects that the transmission of the PUSCH of larger priority index would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  and  are determined by a reported UE capability




With the above understanding, the 38.214 text should be edited so that the 38.214 is followed when neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured.  Without this revision, UE behavior is unclear for DG-vs-CG PUSCH prioritization.
[bookmark: _Toc111204952]Adopt the text proposal to TS 38.214 V17.2.0 so that DG-CG collision handling stays the same as in Rel-16 when neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured.

	==================     Start of TP to TS 38.214 V17.2.0  =====================
6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged part is omitted >
When neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured, aA UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged part is omitted >



2.2	Collision of HP PUCCH PF0/1 with {HARQ-ACK, SR} and LP HARQ-ACK

For the cases of HP PUCCH with HARQ-ACK overlapping with LP PUCCH with HARQ-ACK, three cases are shown in Table 1. Thus far, agreements have been made for Case 1 and 2, and captured in TS 38.213 section 9.
For the case of HP PUCCH with PUCCH format 0/1, extensive discussion has been carried out, but no resolution was reached in RAN1#109e. The divergent view is about whether the HP SR should be dropped or multiplexed for transmission. 
In our view, there is only a single bit for the HP SR if PF 0/1, and this HP SR bit should not be dropped. Instead, all the bits {HP SR+A/N, LP A/N} should be multiplexed and mapped to a HP PUCCH resource. This allows Case 3 (PF 0/1) to have a consistent behaviour as Case 2 (PF 2/3/4). 

Table 1. Cases of HP PUCCH with HARQ-ACK overlapping with LP PUCCH with HARQ-ACK
	Case
	HP PUCCH
	LP PUCCH
	Procedure to handle the overlap

	1
	HP A/N 
	LP A/N
	Multiplex LP A/N with HP A/N on a HP PUCCH resource

	2
	HP A/N+SR in PF 2/3/4
	LP A/N
	Treat HP SR as HP A/N and multiplex with LP A/N on a HP PUCCH resource

	3
	HP A/N+SR in PF 0/1
	LP A/N
	Proposal:
Treat HP SR (1-bit) as HP A/N and multiplex with LP A/N on a HP PUCCH resource



This proposal can be easily achieved by the text proposal below.

[bookmark: _Toc111204953]Adopt the text proposal to TS 38.213 V17.2.0 so that overlapping of HP PUCCH with {HARQ-ACK, SR} and LP PUCCH with HARQ-ACK is handled the same regardless of PUCCH format.


	===================     Start of TP to TS 38.213 V17.2.0  ====================

9	UE procedure for reporting control information
< Unchanged part is omitted >
-	if // this is for cases the UE supports multiplexing information of different priorities in a PUCCH/PUSCH transmission
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller priority index overlaps with a PUCCH transmission only with HARQ-ACK information, without repetitions, with larger priority index, or 
-	a PUCCH transmission without repetitions that includes HARQ-ACK information of smaller priority index overlaps with a PUCCH transmission without repetitions using a PUCCH resource with PUCCH format 2/3/4 with HARQ-ACK information and SR of larger priority index, or
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller or larger priority index overlaps, respectively, with a PUSCH transmission with larger or smaller priority index
the UE 
-	multiplexes HARQ-ACK information of different priority indexes and SR information of larger priority index, if any, in a same PUCCH transmission of larger priority index, or multiplexes HARQ-ACK information the UE would provide in a PUCCH transmission of smaller or larger priority index in a PUSCH transmission of larger or smaller priority index, respectively, and applies the procedures in clause 9.2.5.3 or 9.3, respectively, and
-	drops CSI and/or SR carried in the PUCCH transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of larger priority index
-	drops Part 2 CSI reports of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller and larger priority indexes in a PUSCH transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
< Unchanged part is omitted >

[bookmark: _Toc106629452]9.2.5.3	UE procedure for reporting UCI of different priorities
If a UE 
-	is provided PUCCH-ConfigurationList for PUCCH transmissions with priority 0 and 1,
-	is provided UCI-MuxWithDifferentPriority, and 
-	would transmit overlapping PUCCHs that include a first PUCCH with  HARQ-ACK information bits of priority 0 and a second PUCCH with  HARQ-ACK information bits of priority 1
-	if the PUCCH resource for the second PUCCH includes PUCCH format 2, 3, or 4 and additionally includes  SR bits of priority 1,  is replaced by  where  is determined according to clause 9.2.5.1
the UE 
-	determines
-	a PUCCH resource set from the second PUCCH-Config using  as described in clause 9.2.1, and a PUCCH resource from the PUCCH resource set as described in clause 9.2.3 where a DCI format, if any, triggers PUCCH transmission of priority 1, or
-	a PUCCH resource from the second sps-PUCCH-AN-List using  as described in clause 9.2.1, and 
-	multiplexes the  and  HARQ-ACK information bits in a same PUCCH using the PUCCH resource.

< Unchanged part is omitted >



3	Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the text proposal to TS 38.214 V17.2.0 so that DG-CG collision handling stays the same as in Rel-16 when neither prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH nor prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH is configured.
Proposal 2	Adopt the text proposal to TS 38.213 V17.2.0 so that overlapping of HP PUCCH with {HARQ-ACK, SR} and LP PUCCH with HARQ-ACK is handled the same regardless of PUCCH format.
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