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1.
Introduction

The new WI “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)”(aka eURLLC) was approved in [1] and RAN2 TUs has been assigned with respect to the RAN1-leading WI in addition to IIOT. In this contribution, we intend to provide RAN2 work plan on eURLLC and give a clear work split between RAN1 and RAN2, and between IIOT and RAN2 eURLLC. 
2. Discussion
2.1
Scope and objectives of eURLLC and IIOT
Detailed objectives of the eURLLC WI are the following:
	In addition, handling of scenario 1 and scenarios 3 for intra-UE multiplexing is included in the objectives. 
· Specification of PDCCH enhancements [RAN1]

· DCI format(s) with configurable sizes for some fields, with a minimum DCI size targeting a reduction of 10~16 bits relative to Rel-15 DCI format 0_0/1_0 and a maximum DCI size that can be larger than Rel-15 DCI format 0_0/1_0, and provide the possibility to align with the size of the DCI format 0_0/1_0 (including possible zero padding if any) 
· Increased PDCCH monitoring capability on at least the maximum number of non-overlapped CCEs per slot for channel estimation for at least one SCS subject to restrictions including, but not necessary limited to, those identified in TR 38.824. Enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot (with potential restrictions) can be further considered.
· Specification of UCI enhancements [RAN1]

· More than one PUCCH for HARQ-ACK transmission within a slot
· At least two HARQ-ACK codebooks simultaneously constructed, intended for supporting different service types for a UE
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]

· For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· Specification of enhancements to scheduling/HARQ [RAN1]

· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time-domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments 
· Specification of enhanced inter UE Tx prioritization/multiplexing [RAN1]

· UL cancelation scheme (see section 7.2.1 in TR 38.824) 
· Enhanced UL power control scheme (see section 7.2.2 in TR 38.824)  
· Specification of enhanced UL configured grant transmission [RAN1, RAN2]

· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 
· Specification of URLLC RAN4 core requirements based on Rel-15 URLLC functionalities [RAN4]
· Investigate and specify the RLM requirements to support high reliability, if needed
· Investigate and specify the RLM requirements for low latency, if needed



The relevant objectives of the IIOT WI and dependency with RAN1 eURLLC are the following:
	2. The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].

· Address UL data/control and control/control resource collision by:

· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].

specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].
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	Intra-UE traffic prioritization/multiplexing objective from NR_IIOT WI is handled as part of NR_L1enh_URLLC in RAN1. Support for multiple CG configurations from NR_L1enh_URLLC is handled as part of NR_IIOT WI in RAN2.


Firstly, UL intra-UE prioritization has been discussed in RAN1 eURLLC and RAN2 IIOT with a work split agreed in the WID. Therefore, we should not split the scenarios for discussions for different RAN2 WIs, any issues relevant to the intra-UE multiplexing/prioritization shall be finalized under IIOT WI. 
Secondly, the objective of “Specification of enhanced UL configured grant transmission [RAN1, RAN2]” with respect to the support of multiple active CGs for a given BWP has been discussed under the topic of Scheduling enhancements within IIOT, which is also in accordance to RAN2 IIOT WID. In order to avoid replicate discussions, we suggest it should be still discussed under the IIOT WI. 
Regarding the rest of eURLLC objectives, basically we don't see any overlapping with IIOT. Therefore, in case any RAN2 issues is identified for solutions depending on RAN1 inputs, it should be discussed under RAN2 eURLLC WI in order to progress in parallel with RAN1.
Proposal 1: UL intra-UE prioritization and enhanced UL CG transmission should be discussed and addressed under RAN2 IIOT WI while the other objectives should be discussed under RAN2 eURLLC WI.
Regarding the following enhancements, basically the objectives are targeted at PHY enhancements, which is expected to involve corresponding higher layer signaling and/or capability design if any depending on RAN1 design. 

· Specification of PDCCH enhancements [RAN1]

· Specification of UCI enhancements [RAN1]

· Specification of enhanced inter UE Tx prioritization/multiplexing [RAN1]
In particular, we understand that, the following objectives are expected to enhance the PUSCH repetitions and HARQ scheduling, which may have impact to the MAC functionalities including HARQ and UL grant/DL assignment reception etc, in addition to higher layer signalling and/or capability impacts if any. Although RAN2 WG is not identified for those objectives in the WID, RAN2 is still responsible to discuss and make efforts to facilitate the solutions of enhancements. 
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]

· Specification of enhancements to scheduling/HARQ [RAN1]

Proposal 2: In case any RAN2 issue is identified for the solutions, RAN2 shall discuss the compatible impacts in terms of both UP and CP to achieve the enhancements specified in the eURLLC WI.
2.2
Work Plan 
The latest time budgets of eURLLC in RAN2 is listed as below [2] and RAN1 work plan in [3], we propose the following work plan for discussions in order to finalize the WI within the time budgets. 
	RAN2 meeting
	107
	107bis
	108
	109

	URLLC phy enh WI (RAN1)
	0.5
	0
	0.5
	1


	Meeting time
	WG and TUs
	Work plan

	RAN2#107
	RAN2: 0.5 TU
	· Start initial Stage 2 discussion on RAN2 UP impacts for the solutions including at least for
·  Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]

· Specification of enhancements to scheduling/HARQ [RAN1]



	RAN2#107bis
	
	· No TU allocation, email discussions could be assigned in RAN2 during the “Pause” period based on RAN2 and RAN1 progress.

	RAN2#108
	RAN2: 0.5 TU
	· Further Stage 2 discussion on RAN2 impacts in terms of both UP and CP for the solutions depending on RAN1 work
· Start Stage 3 discussion on RAN2 impacts in terms of both UP and CP for the solutions depending on RAN1 work
· Approve corresponding CRs, if any

	RAN2#109
	RAN2: 1 TU
	· Finalization of Stage 3 details on RAN2 impacts for the solutions depending on RAN1 work
· Approve corresponding CRs.


Proposal 3: It is proposed to endorse the work plan for RAN2 eURLLC. 
3. Conclusion
The objectives and scope of RAN2 URLLC was discussed and the work plan for RAN2 was proposed,

Proposal 1: UL intra-UE prioritization and enhanced UL CG transmission should be discussed and addressed under RAN2 IIOT WI while the other objectives should be discussed under RAN2 eURLLC WI.
Proposal 2: In case any RAN2 issue is identified for the solutions, RAN2 shall discuss the compatible impacts in terms of both UP and CP to achieve the enhancements specified in the eURLLC WI.
Proposal 3: It is proposed to endorse the work plan for RAN2 eURLLC. 
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