Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN Meeting#94e	Tdoc RP-213155
Electronic Meeting, December 6th – December 17th, 2021

Agenda Item:	9.3.2.1
Source:	Ericsson
Title:	Views on Intra-UE multiplexing for IIoT/URLLC in Rel-17
Document for:	Discussion, Decision
1	Introduction
For the IIoT/URLLC work item [1], one objective is to specify 4.	Intra-UE multiplexing and prioritization of traffic with different priority. 
In last two RAN1 meetings, progress was made on the framework of intra-UE multiplexing and prioritization. However, only the broad outline of the steps is defined, and many details are still missing.  it is important that RAN plenary provides guidance on the scope of this topic, so that the ASN.1 freeze in June 2022 can be achieved. 
[bookmark: _Ref178064866]2	Discussion
The objective on intra-UE multiplexing and prioritization in IIoT/URLLC work item [1] is shown below, which includes two sub-bullets.
	4. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
1. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
1. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 




In RAN1#107e, a conclusion and an agreement were made in RAN1#107e to provide more details beyond the basic outline of performing intra-UE multiplexing and prioritization. 
The agreement is composed of two parts:
· An agreement to support Capability #1, which excludes dynamic enabling/disabling multiplexing for different priorities.
· A Working Assumption to support Capability #3, which has the key feature of dynamic enabling/disabling multiplexing for different priorities.
The working assumption is problematic in numerous aspects.
· First, the WA on Capability #3 contradicts with the conclusion made in RAN1#107e:
Conclusion
Dynamic indication for enabling/disabling multiplexing of PUCCHs/PUSCHs with different priorities is NOT supported in Rel-17.

· Second, Capability #3 has many open issues. Other than the five FFS listed in the Working Assumption, there are several other big issues to consider, for example, 
· how this feature interacts with MAC LCH prioritization as defined in Rel-16; This may involve extensive coordination and LS exchange between RAN1 and RAN2.
· how this feature interacts with the simultaneous PUCCH/PUSCH on different carriers; 
· how this feature interacts with other Rel-17 HARQ-ACK enhancements that uses dynamic indication as well (e.g., deferred HARQ-ACK, PUCCH carrier switching). 
· Third, Capability #3 is likely to split into numerous finer capabilities. This is because at least three layers of configuration and indication are involved, and at least four sets of different UE behaviours need to be defined. This is illustrated in the table below.

	 
	RRC config A of multiplex PUCCH/PUSCH with different priorities
	RRC config B to activate dynamic enable/disable
	DCI indication of dynamic multiplexing
	UE behaviour

	(a)
	Yes
	Yes
	Yes
	Rel-17 multiplexing operation using the Rel-15 timeline

	(b)
	Yes
	Yes
	No
	Rel-16 PHY prioritization, using Rel-16 timeline

	(c)
	Yes
	No
	N/A
	Fall back to Capability #1 multiplex behaviour

	(d)
	No
	N/A
	N/A
	Fall back to Rel-16 multiplexing/prioritization behaviour



Thus, Capability #3 in the Working Assumption is expected to require much normative work to finish. It is unrealistic to expect the work to be completed satisfactorily in first half of 2022. This seriously risks the deadline of ASN.1 freeze in June 2022.
On the other hand, Capability #1 is much simpler than Capability #3, can be realistically expected to finish in the two RAN1 meetings for Rel-17 maintenance. Capability #1 also adequately fulfils the WID objective 4(a).
In conclusion, to address the difficult situation, we recommend that the WA on Capability #3 is removed and RAN1 focuses on Capability #1 only.
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[bookmark: _Toc89077668]RAN1 WA on Capability #3 is removed and RAN1 focuses on Capability #1 only in Rel-17 maintenance.

Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN1 WA on Capability #3 contradicts with the conclusion not to support dynamic indication.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 WA on Capability #3 is removed and RAN1 focuses on Capability #1 only in Rel-17 maintenance.
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Appendix. RAN1#107-e Agreements

	
Conclusion
Dynamic indication for enabling/disabling multiplexing of PUCCHs/PUSCHs with different priorities is NOT supported in Rel-17.


Agreement
If multiplexing of PUCCHs and/or PUSCHs with different priorities is enabled by RRC, support both of the following UE capabilities to resolve collision of PUCCHs and/or PUSCHs with different priorities in step 2:
· Capability #1: It is not expected that Rel-15 multiplexing timeline is not met for all overlapping  channels  [FFS the overlapping channels are resultant channels after step 1]. UE performs multiplexing or dropping of PUCCHs and/or PUSCHs with different priorities according to Rel-17 rules.
· Dynamic enabling/disabling multiplexing for different priorities is not supported for Capability #1
· (Working assumption) Capability #3: Rel-17 multiplexing for different priorities is dynamically enabled/disabled in step 2. 
· Dynamic indication of enabling/disabling multiplexing for different priorities can be enabled only if multiplexing of PUCCHs/PUSCHs with different priorities is enabled by RRC configuration.
· If dynamic multiplexing for different priorities is indicated as enabled for a PUCCH / PUSCH, the UE performs Rel-17 multiplexing operation using the Rel-15 timeline 
· The gNB is responsible to ensure that all the DCIs associated with all overlapping channels involved in multiplexing in step 2 meet the Rel-15 timeline for multiplexing.
· If dynamic multiplexing for different priorities is indicated as disabled for a PUCCH / PUSCH, the UE does not apply the Rel-17 intra-UE multiplexing
· If the UL channel associated with the DCI disabling multiplexing collides with another UL channel of a different priority, UE performs R16 PHY prioritization, using Rel-16 timeline. The gNB is responsible to ensure that the UE meets R16 PHY prioritization timeline. 
· If the UL channel associated with the DCI disabling multiplexing does not collide with another UL channel of a different priority, UE transmits the UL channel as is. 
· FFS: whether the UL channel associated with the DCI disabling multiplexing can collide with another UL channel of a same priority.
· UE does not expect to receive a dynamic indication resulting in demultiplexing of previously multiplexed PUCCHs/PUSCHs channels after the Rel-15 multiplexing deadline has passed
· FFS: UE does not expect to receive a dynamic indication resulting in demultiplexing of previously multiplexed PUCCHs/PUSCHs channels without any associated DCIs
· Note: demultiplexing of two previously multiplexed channels means decoupling two channels already multiplexed, dropping one channel, and multiplexing the other channel with another channel(s).
The above behaviors of Capability#3 at least apply to resolving collision of two UL channels resulting from Step 1 with different priorities. FFS: more than two UL channels.
· FFS whether dynamic indication in multiple DCIs associated with a group of overlapping channels have to be consistent
· FFS: Configuration of prioritization / multiplexing of channels without dynamic indication
· Note: Capability 3 procedure is a super-set of Capability 1 procedure
· FFS: Time unit to apply Rel-15 timeline (e.g. slot based, sub-slot based)
· FFS: The set of PUSCH and PUCCH that eligible for Rel-15 multiplexing consideration
Note: “collision” refers to overlapping PUCCHs, overlapping PUCCH and PUSCH (excluding PUSCH supporting simultaneous transmission with PUCCH), overlapping PUSCHs on a same cell.
Note: “Rel-15 multiplexing timeline” means Rel15 timeline calculation in Rel-16 spec, including all the formula and all the values for the variables
Note: “Rel-16 prioritization timeline” means Rel-16 cancellation timeline calculation in Rel-16 spec, including all the formula and all the values for the variables
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