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Introduction
[bookmark: _GoBack]A revised work item on NR sidelink enhancement was approved in RAN#90-e meeting [1], with one of the objectives to study the feasibility and benefit of the enhancements in mode 2 for enhanced reliability and reduced latency, and specify the identified solution(s) if deemed feasible and beneficial, as follows:
	· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.


And in RAN#94-e the following were endorsed,
	· Proposal 1: RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022
· All RAN1 decisions that impact other WGs should be finalized in RAN1#107bis-e
· Proposal 2: Use the list of open issues provided RP-212880 (status report of WI: NR sidelink enhancement) as a starting point for technical discussions in RAN1.
· This does not mean that all the issues included in the list are considered essential or the list is complete
· RAN1 should not spend additional effort to further refine the list


In this document, we share our views on a few open issues relating to inter-UE coordination.
Discussion
Inter-UE Coordination Scheme 1
1.1.1. [bookmark: _Ref92822978]Contents and containers of UE-A’s inter-UE coordination information and UE-B’s explicit request
Latency bound
At least for the case of inter-UE coordination information triggered by an explicit request, due to the asynchronous nature of information exchange between UE-A and UE-B, alignment between UE-B and UE-A on a “latency bound” is necessary, for UE-B to determine the time duration to wait for inter-UE coordination information corresponding to a prior request, and for UE-A to determine a time window to select resources for transmission of the inter-UE coordination information, because,
· In any case, UE-B has to maintain a “last slot” (e.g. t1) in receiving inter-UE coordination information corresponding to a prior request. After that slot, UE-B has to fall back to legacy resource selection schemes.
· In any case, UE-A has to maintain a “last slot” (e.g. t2) in transmitting the inter-UE coordination information. After that slot, UE-A stops handling the request from UE-B.
· If both slots t1 and t2 are totally left up to UE-B’s and UE-A’s implementations, for a same UE-A, for different requests respectively from UE-B1 and UE-B2 at different time instances, it may happen that UE-B1 considers the received inter-UE coordination information from UE-A as valid, while UE-B2 considers the received inter-UE coordination information from UE-A as invalid, and the actual gain/loss of inter-UE coordination is totally random and dependent on the implementations of UE-A and UE-B1 (or UE-A and UE-B2).
For simplicity and flexibility it seems beneficial for UE-B to determine a “latency bound” value associated with an explicit request and indicate it to UE-A in the explicit request. As an alternative, it may be also fine to (pre-) configure the “latency bound” (e.g. in number of slots), and determine a corresponding “last slot for transmission/reception of inter-UE coordination information” by UE-A and UE-B based on a specified reference time instance, e.g. the starting slot of the resource selection window as indicated in the explicit request. UE-A may determine not to respond to the explicit request if the “last slot for transmission/reception of inter-UE coordination information” does not leave sufficient time for it to handle the explicit request, including selecting resources for transmission of the corresponding inter-UE coordination information.
Proposal 1: For inter-UE coordination Scheme 1, for inter-UE coordination information triggered by an explicit request, a “last slot for transmission of inter-UE coordination information” is
· Alt-1: indicated in the explicit request.
· Alt-2: derived based on the starting slot of the resource selection window indicated in the explicit request.

1.1.2. Behaviour of UE-B receiving resource set(s) from UE-A(s)
Validation of IDs for inter-UE coordination information indicated in SCI
For receiving a TB at the MAC layer, it has been specified since Rel-16 that only a TB with an expected destination ID or pair of source and destination ID is valid, as follows,
	1>	if the data for this TB was successfully decoded before:
2>	if this is the first successful decoding of the data for this TB:
3>	if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or
3>	if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:
4>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity;


In the case of inter-UE coordination information indicated in SCI format 2-C, there should also be a similar restriction, i.e. UE-B should NOT simply use the inter-UE coordination information indicated in any received SCI format 2-C, and should instead only use the inter-UE coordination information from a “valid” UE-A. The only difference with ID validation at MAC layer is that only layer-1 IDs should be validated (or if the UE waits until successful decoding of the TB, and relies on the legacy ID validation in MAC, the benefits brought by indicating inter-UE coordination information in SCI would be totally lost). In fact, this is a shortcoming of indicating inter-UE coordination information in SCI, because with validation of only layer-1 IDs (rather than full layer-2 IDs), the possibility of receiving inter-UE coordination information from “invalid” UE-A is increased.
Proposal 2: For inter-UE coordination Scheme 1, inter-UE coordination information contained in a SCI format 2-C is only considered valid by UE-B if the indicated pair of layer-1 source ID and destination ID matches an expected pair of layer-1 IDs.
· For inter-UE coordination information triggered by an explicit request, the expected pair of layer-1 IDs corresponds to the pair of Layer-1 destination ID and source ID indicated in the explicit request.
· For inter-UE coordination information triggered by other than an explicit request, the expected pair of layer-1 IDs is one of a number of pairs of layer-1 IDs indicated by higher layers.

1.1.3. Combination of preferred/non-preferred resources with explicit request/condition triggers
Combination of preferred/non-preferred resources and explicit request/condition triggers has been discussed for a few meetings, without any conclusion. From our perspective, given the latest RAN1 agreements, e.g. resource set type can be indicated in either an explicit request or inter-UE coordination information, supporting all possible combinations does not bring any visible additional specification impacts when comparing to other options (i.e. supporting only a subset of combinations). Hence we propose to support all possible combinations.
Proposal 3: For inter-UE coordination Scheme 1, support the following combinations
· Inter-UE coordination information of preferred resource set triggered by an explicit request.
· Inter-UE coordination information of non-preferred resource set triggered by an explicit request.
· Inter-UE coordination information of preferred resource set triggered by a condition other than the explicit request reception.
· Inter-UE coordination information of non-preferred resource set triggered by a condition other than the explicit request reception.

Determination of preferred resource set for UE-B
The following was agreed in RAN1#107bis-e for the case when IUC transmission is triggered by explicit request.
	Agreement
· For Scheme 1, when the inter-UE coordination information transmission is triggered by UE-B’s explicit request,  
· Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request
· Starting/Ending time locations of resource selection window is a form of combination of DFN index and slot index


In the sensing procedures for Rel-16 NR V2X, the time interval between the triggering slot n and the starting moment of RSW is  and selection of  is up to UE implementation under the condition that . For IUC, it was agreed that for determination of preferred resource set, the structure of sensing procedures in Rel-16 NR V2X are reused. When UE-A receives the explicit request from UE-B and determines the provided RSW accordingly, if the triggering slot n at UE-A starts  earlier than the starting moment of the provided RSW as NR V2X, then there won't be enough time for UE-A to select the resource(s) for IUC transmission. Furthermore, considering IUC message can be conveyed by MAC CE which may be retransmitted, to ensure the determined preferred resource set are feasible for transmission at UE-B, it is necessary to leave enough time interval between the triggering slot at UE-A and the starting moment of the provided RSW, i.e. the time interval can be much larger than  in Rel-16 NR V2X. In such cases, the legacy exclusion procedures in Step 6) which is quoted as follows does not apply for determination of preferred resource set any longer.
	· 6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c) the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.


[image: ]
Fig.1. Step 6) for determination of preferred resource set
Specifically, since the time interval between slot n at UE-A and the starting moment of RSW can be larger, as shown in Fig.1, for the case of  and , the determined  while clearly the slots of  and  are even not overlapped with the slots within the RSW, which means the exclusion procedures are not actually performed. To address the issue, one straightforward way is to skip the periodical occasions between the triggering slot n and the start of the RSW, i.e. the parameter q=1, 2, …, Q is changed to q=1+, 2+,…, Q+ directly, which is illustrated in Fig.2 as follows.
[image: ]
Fig.2. Determination of Q for preferred resource set in IUC
Proposal 4: For determination of preferred resource set at UE-A, Step 6) in clause 8.1.4 of TS38.214 is reused with the following change:
· q=1+, 2+,…, Q+.

Inter-UE Coordination Scheme 2
1.1.4. Determination of UE-B among UEs scheduling conflicting TBs
The following was agreed as working assumption in RAN1#107bis-e.
	· Working assumption:
·  For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication


Regarding the FFS part, for simplicity we think the 1-bit indication in SCI format 1-A should be simply taken as an additional condition to determine UE-B, and in any case if UE-A observes a conflict between UE-B1 and UE-B2, and neither UE-B1 nor UE-B2 satisfies the conditions to be UE-B, UE-A simply ignores the conflict and does not transmit any conflict indication. (Otherwise there would be another, time-consuming discussion in RAN1 on determining UE-B based on combination of different conditions)
Proposal 5: Confirm the following working assumption with changes in red.
	· Working assumption:
· For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· The above indication is taken as an additional condition to determine UE-B.
· If no UE involved in a conflict satisfies the conditions to be UE-B, UE-A does not transmit any conflict indication for that conflict.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication



Conclusion
In this contribution, we discuss a few aspects relating to inter-UE coordination, and make the following proposals.
Proposal 1: For inter-UE coordination Scheme 1, for inter-UE coordination information triggered by an explicit request, a “last slot for transmission of inter-UE coordination information” is
· Alt-1: indicated in the explicit request.
· Alt-2: derived based on the starting slot of the resource selection window indicated in the explicit request.
Proposal 2: For inter-UE coordination Scheme 1, inter-UE coordination information contained in a SCI format 2-C is only considered valid by UE-B if the indicated pair of layer-1 source ID and destination ID matches an expected pair of layer-1 IDs.
· For inter-UE coordination information triggered by an explicit request, the expected pair of layer-1 IDs corresponds to the pair of Layer-1 destination ID and source ID indicated in the explicit request.
· For inter-UE coordination information triggered by other than an explicit request, the expected pair of layer-1 IDs is one of a number of pairs of layer-1 IDs indicated by higher layers.
Proposal 3: For inter-UE coordination Scheme 1, support the following combinations
· Inter-UE coordination information of preferred resource set triggered by an explicit request.
· Inter-UE coordination information of non-preferred resource set triggered by an explicit request.
· Inter-UE coordination information of preferred resource set triggered by a condition other than the explicit request reception.
· Inter-UE coordination information of non-preferred resource set triggered by a condition other than the explicit request reception.
Proposal 4: For determination of preferred resource set at UE-A, Step 6) in clause 8.1.4 of TS38.214 is reused with the following change:
· q=1+, 2+,…, Q+.
Proposal 5: Confirm the following working assumption with changes in red.
	· Working assumption:
·  For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· The above indication is taken as an additional condition to determine UE-B.
· If no UE involved in a conflict satisfies the conditions to be UE-B, UE-A does not transmit any conflict indication for that conflict.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication
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