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1. Introduction
WI 'NR Sidelink enhancement' regarding Rel.17 sidelink was approved and updated in RP-201385. [1]One of the objectives is to study the feasibility and benefits of the enhancement(s) in mode 2 for enhanced reliability and reduced latency.
	· Study the feasibility and benefit of 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 if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· 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 study scope after RAN#90 is to be decided in RAN#90.
· 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].


[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Initial discussion and proposals of RAN1#102-e was captured in summary R1-2007412. [2]It's useful to further discuss this topic based on the latest proposals below:
	Proposal 1:
· When a set of resources determined at UE-A is sent to UE-B in mode 2 and UE-B takes this into account in the resource selection for its own transmission,
· for the definition of “a set of resources”, at least followings can be considered:
· Resource set which is preferred for UE-B’s transmission
· e.g.,
· Resource set which is preferred for UE-A’s reception
· Resource set which is preferred for intended receiver(s) of UE-B’s transmission 
· Resource set which is preferred not to be used by UE-B’s transmission
· e.g.,
· Resource set which is not preferred for UE-A’s reception
· Resource set with a problem for intended receiver(s) of UE-B’s transmission
· FFS: whether the “resource set” in above candidates can individually refer to the resources in the past, in the future, or in both past and future.       
· FFS details on how UE-A determines “a set of resources” in the above definitions of “a set of resources”.
· FFS details on signaling of “a set of resources”, including container used for carrying it either at the physical or at higher layers and including time domain behavior (e.g., periodic, aperiodic, semi-persistent).
· FFS relation between “a set of resources” and resource pool.
· FFS how/when UE-B takes “a set of resources” into account in the resource selection for its own transmission.
· FFS whether/how to support other assistance and/or coordinating information.
· FFS if “inter-UE coordination” is supported in all cast types.
· Note: further discussion is necessary on what definitions of “a set of resources” will be finally specified.
· FFS whether/how to handle an impact, if any, caused by the functionality of power consumption reduction to be introduced.

Proposal 2:
· When a set of resources determined at UE-A is sent to UE-B in mode 2 and UE-B takes this into account in the resource selection for its own transmission,
· for the condition when UE-A sends “a set of resources” to UE-B, at least followings can be considered:
· Option 1: Based on signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
· FFS details on UE-A behavior of transmitting “a set of resources” when the above option is satisfied, including time domain behavior (e.g., periodic, aperiodic, semi-persistent).
· FFS details of signaling in 1st option.
· FFS details of 2nd option.
· Note: further discussion is necessary on what options will be finally specified.

Proposal 3 for conclusion: 
· Companies are encouraged to consider at least the following aspects when studying the feasibility and benefit of the enhancement(s) in mode 2
· Hidden-node problem
· Exposed-node problem
· Half duplex problem
· Consecutive packet loss (as described in WID)
· [Resource collision (i.e., Time-frequency resource overlapping [and/or Time resource overlapping] caused by the reason other than hidden-node problem].


In this contribution, we shared our concerns on the current proposals and views on the FFS points. 
2. Discussion
2.1 Problems to be considered
The following problems were initially raised by companies to be considered when studying the feasibility and benefit of the enhancement(s) in mode 2. 
· Hidden-node problem
· Exposed-node problem
· Half duplex problem
· Consecutive packet loss (as described in WID)
· [Resource collision (i.e., Time-frequency resource overlapping [and/or Time resource overlapping] caused by the reason other than hidden-node problem].
In addition to the list above, we think power saving should also be one of the list. As we known, power saving will bring benefits in terms of power consumption, however, the benefit is at the cost of packets reliability and latency because power saving UEs have less or even no information about the resource occupancy of the resource pool. i.e., partial sensing UE and random resource selection UE will suffer worse reliability and latency experience. According to WID, enhanced reliability and reduced latency are the objective of mode 2 enhancement, we think consider power saving in the enhancement of mode 2 is also aligned with the WID. To be more specific, power saving UEs also need "a set of resources" to achieve higher reliability and lower latency.
Proposal 1: 
· Power saving should also be considered when studying the feasibility and benefit of the enhancement(s) in mode 2.
2.2 Definition of "a set of resources"
From our perspective, at least the following two inter-coordination scenarios in Figure 1 should be studied. In the upper one, UE-A determines a set of resources and sends it to UE-B, and UE-B takes it into account for the transmission toward UE-A. The bottom one is a more general case where UE-A determines a set of resources and sends it to UE-B, and UE-B takes it into account for the transmission towards a third device UE-C.


Figure 1 inter-coordination scenarios
Firstly, from UE-B's perspective, the received set of resources could be a set of preferred or not preferred resources at this stage. Thus, for the current definition of "a set of resources", we think the main bullets of the proposal are stable:
Observation 1: 
· The following proposals are stable:
· Resource set which is preferred for UE-B’s transmission.
· Resource set which is preferred not to be used by UE-B’s transmission.

Issue 1: Resource set which is preferred (or not preferred) for UE-A's reception
As illustrated in figure 1, UE-B may be the transmitter of UE-A or a third UE-C. When UE-B is the transmitter of UE-A, in order to mitigate half-duplex problem between UE-A and UE-B, the set of resource could be a set of time resources (e.g., slots information) where transmission will not(or will) occur at UE-A, then UE-B could try to use (or not use) these slots for its transmissions toward UE-A. 
Proposal 2: 
· The set of resource could be time domain only resources (e.g., slots information).

Issue 2: Resource set which is preferred for intended receiver(s) of UE-B's transmission
We think this example bullet is somehow ambiguous, it sounds like the resource set is from the perspective of intended receiver(s) (e.g., UE-C) and the resources are preferred for UE-C but not UE-B. However, we think it's hard for UE-A to consider all the receivers of UE-B to determine the preferred resource set and it's more reasonable to consider the set of resources from the view of UE-B's transmission. On the other hand, the intended receiver(s) should exclude UE-A to avoid scope overlap with former example bullet. Similar views on the example of not preferred case.
Proposal 3: 
· "Resource set which is preferred for intended receiver(s) of UE-B’s transmission" should be revised to "Resource set which is preferred for UE-B’s transmission to intended receiver(s) other than UE-A".
· "Resource set with a problem for intended receiver(s) of UE-B’s transmission" should be revised to" Resource set with a problem for UE-B’s transmission to intended receiver(s) other than UE-A".

Issue 3: FFS whether the "resource set" refer to the resources in the past, in the future, or in both past and future
Firstly, we want to clarify whether the resource timings (i.e., past resources or future resources) are from the view of UE-A or UE-B. For example, a future resource of UE-A may be a past resource of UE-B because of the message delay between UE-A and UE-B. So, it's necessary to clarify that the resource timing "past resource" and "future resource" are from the view of UE-B in our opinion. 
Secondly, we think resources in past and future both make sense. The reason is that when UE-A detects a resource with problem and informs it to UE-B, the resource will become past resource naturally when UE-B receives it. For example, UE-A may send past slot index(s) with an interval to UE-B to afford half-duplex information. In this case, UE-B could take the past slot index(s) into account to derive future slot index(s) for resource selection. On the other hand, when UE-B receives future resource information, e.g., sensing result from UE-A, it's also feasible for UE-B to take the future resource into account for its own resource selection.
Proposal 4:
· The “resource set” in above candidates can refer to the resources in the past and in the future.
· "Past and future" are from the perspective of UE-B's receiving timing.

Issue 4: FFS details on how UE-A determines "a set of resources"
Regarding how UE-A determines "a set of resources", it depends on different use cases. If UE-A is the reception of UE-B and the set of resource is slots information used to avoid half-duplex between UE-A and UE-B, UE-A determines a set of resources by identifying which slots have transmission and which slots not. Otherwise, when the set of resource s are used to avoid hidden node problems, UE-A determines the set of resources by identify resources where resource collision occurred or will occur between UE-B and UE-C. In addition, when the set of resources are sensing results from UE-A, UE-A could determine the resource set by sensing procedure. From our perspective, we can discuss this issue when the whole picture are clearer.
Proposal 5:
· Postpone the discussion on how UE-A determines "a set of resources".

Issue 5: FFS details on signaling of "a set of resources"
In regard to the container of "a set of resources", MAC CE/PSFCH/PC5 RRC could be studied at this stage. For example, if UE-A is the receiver of UE-B in unicast, slots information transmitting via PSFCH from UE-A to UE-B will be a good option. While the potential issue is that PSFCH resource could be limited by signaling size. For larger size signaling, PC5 RRC may be a better option. 
Proposal 6: 
· For the container for signaling of "a set of resources", consider at least:
· MAC CE
· PSFCH
· PC5 RRC

Issue 6: FFS relation between "a set of resources" and resource pool
If UE-A sends "a set of resources" to UE-B, UE-B cannot get useful assistance information if the "set of resources" doesn't belong to UE-B's transmission resource pool. So, the relation between “a set of resources” and resource pool should be informed to UE-A or UE-B. For example, the index of resource pool which contains the "a set of resources" should be exchanged between UE-A and UE-B. 
Proposal 7:
· Information of resource pool which "a set of resources" belong to should be exchanged between UE-A and UE-B.

Issue 7: FFS how/when UE-B takes "a set of resources" into account in the resource selection for its own transmission
Before the discussion of how/when UE-B takes "a set of resources" into account, we think it's necessary to study firstly how to determine UE-B because not all the UEs needs assistance information and becomes "UE-B". Otherwise, there will be too much scheduled UE-B in the system and leads to too much overhead due to massive signalling exchange. 
In general, A UE becomes "UE-B" when it faces problems in resource selection or transmission. The problems could be detected by the UE itself or informed by a second device. For example, if a UE detects that the reliability is too low or latency is too larger or consecutive packet loss or the UE is triggered by another device to be a UE-B.
[bookmark: _GoBack]Observation 2:
· It's not expected that all the UEs in the system need assistance information and become "UE-B".
Proposal 8:
· Study how to determine "UE-B" considering at least consecutive packet loss.
Then it's necessary for us to study what's the UE behaviors regarding "take this into account" when UE-B receives a set of resources. An initial view is that UE-B prioritize the received preferred resource and deprioritize the received not preferred resource in its resource selection procedure, of course the details could be different considering UE-B may have its own sensing result and may not. But if UE-B received "a set of resource" after its resource selection, a resource reselection could also be triggered in this case.
Proposal 9:
· Support that UE-B takes "a set of resources" into account by prioritizing the received preferred resources and deprioritizing the received not preferred resource in resource selection.
· FFS details if UE-B has its own sensing results or not
· Support that UE-B takes "a set of resources" into account by performing resource reselection after resource selection.

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Issue 8: FFS whether/how to support other assistance and/or coordinating information
The detailed definition of "a set of resources" is still under study, as discussed above, "a set of resources" may be a set of time domain resources, e.g., slot information, to solve half-duplex problems. Besides, "a set of resources" may also be a set of time-frequency domain resources, e.g., time-frequency resources, to solve consecutive packet loss or resource collisions problems. We think some other assistance information is also useful for UE-B and should not be excluded at this stage. Take hidden node problem for example, the priority and resource reservation period information of UE-B's hidden node could be useful for UE-B to determine whether to preform resource reselection and vice-versa for the hidden node itself. If UE-A want to share its sensing results to UE-B, then information about the sensing parameters (e.g., L1 priority, resource pool index…) shall also be shared to UE-B.
Proposal 10:
· Support other assistance and/or coordinating information with details FFS.
· e.g., sensing parameters of UE-A, parameters of hidden node

Issue 9: FFS if “inter-UE coordination” is supported in all cast types
For the cast type between UE-A and UE-B, it's better to focus unicast and groupcast firstly, then RAN1 can study broad cast if necessity and benefit are identified in future.
Proposal 11:
· Focus on unicast and groupcast between UE-A and UE-B firstly.

Issue 10: Further discussion on "a set of resources"
As discussed in section 2.1, power saving should also be considered to design the enhancement(s) of mode 2. Power saving UE will also need "a set of resources" to avoid resource collisions and improve reliability and latency. A potential use case is UE-A shares its sensing results to UE-B, and UE-B selects resources for transmissions based on UE-A's sensing results. Firstly, UE-B could get rid of keeping monitoring and decoding PSCCH/PSSCH from other UEs and save power consumption; secondly, UE-B could select resources based on sensing results to avoid resource collisions.
Proposal 12:
· Support "a set of resources" to be the sensing results from UE-A.

2.3 Condition to send “a set of resources” by UE-A
As per the summary, for the condition when UE-A sends “a set of resources” to UE-B, at least followings can be considered:
· Option 1: Based on signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
Issue 11: How to determine UE-A and UE-B
Before talking about the UE-A's behaviors regarding sending "a set of resources", an open issue is how to determine UE-A and associated UE-B or how to determine UE-B and associated UE-A. As we explained above, not all the UEs in the system need assistance information from other UEs and not all the UEs have the ability and responsibility to provide assistance information to other UEs. In our opinion, the methods could be similar with the above option 1 and option 2. i.e., request signaling based on pre-defined condition based.
Proposal 13:
· Study how to determine UE-A and associated UE-B, or UE-B and associated UE-A. 
· Based on request signaling
· Based on pre-defined condition(s)

Issue 12: FFS details of signaling in 1st option
In the 1st option, UE-A sends “a set of resources” to UE-B based on signaling of triggering or requesting. One possible application case is that the signaling comes from the associated UE-B. For example, a trigger from UE-B to request assistance information on which resources are suggested and which resources are not suggested. Another possible case is that the signaling comes gNB, e.g., gNB indicate UE-A to send "a set of resources" to UE-B. For the container of the request signaling, SCI, RRC, MAC CE for UE-B's signaling and DCI for gNB's signaling could be considered.
Proposal 14:
· For option 1, the signaling could come form UE-B and gNB, consider the following container
· SCI, PC5 RRC, MAC CE from UE-B
· DCI from gNB

Issue 13: FFS details of 2nd option
In the 2nd option, UE-A sends “a set of resources” to UE-B if a pre-defined or (pre)configured triggering condition(s) are met. If UE-A is the receiver of UE-B, then as pre WID, the PIR/PRR or low reliability and high latency could be one of the conditions. Other cases may be that UE-A determines that hidden node problems occurs at UE-B or UE-A determines that sensing results of UE-A can be shared to UE-B.
Proposal 15:
· For option 2, set the condition(s) in consideration of at least PIR/PRR, reliability, latency.

2.4 [bookmark: OLE_LINK1]Conclusion
In this contribution, we discussed the feasibility and benefits of inter-UE coordination and proposed:
Proposal 1: 
· Power saving should also be considered when studying the feasibility and benefit of the enhancement(s) in mode 2.
Observation 1: 
· The following proposals are stable:
· Resource set which is preferred for UE-B’s transmission.
· Resource set which is preferred not to be used by UE-B’s transmission.
Proposal 2: 
· The set of resource could be time domain only resources (e.g., slots information).
Proposal 3: 
· "Resource set which is preferred for intended receiver(s) of UE-B’s transmission" should be revised to "Resource set which is preferred for UE-B’s transmission to intended receiver(s) other than UE-A".
· "Resource set with a problem for intended receiver(s) of UE-B’s transmission" should be revised to " Resource set with a problem for UE-B’s transmission to intended receiver(s) other than UE-A".
Proposal 4:
· The “resource set” in above candidates can refer to the resources in the past and in the future.
· "Past and future" are from the perspective of UE-B's receiving timing.
Proposal 5:
· Postpone the discussion on how UE-A determines "a set of resources".
Proposal 6: 
· For the container for signaling of "a set of resources", consider at least:
· MAC CE
· PSFCH
· PC5 RRC
Proposal 7:
· Information of resource pool which "a set of resources" belong to should be exchanged between UE-A and UE-B.
Observation 2:
· It's not expected that all the UEs in the system need assistance information and become "UE-B".
Proposal 8:
· Study how to determine "UE-B" considering at least consecutive packet loss.
Proposal 9:
· Support that UE-B takes "a set of resources" into account by prioritizing the received preferred resources and deprioritizing the received not preferred resource in resource selection.
· FFS details if UE-B has its own sensing results or not.
· Support that UE-B takes "a set of resources" into account by performing resource reselection after resource selection.
Proposal 10:
· Support other assistance and/or coordinating information with details FFS.
· e.g., sensing parameters of UE-A, parameters of hidden node
Proposal 11:
· Focus on unicast and groupcast between UE-A and UE-B firstly.
Proposal 12:
· Support "a set of resources" to be the sensing results from UE-A.
Proposal 13:
· Study how to determine UE-A and associated UE-B, or UE-B and associated UE-A. 
· Based on request signaling
· Based on pre-defined condition(s)
Proposal 14:
· For option 1, the signaling could come form UE-B and gNB, consider the following container
· SCI, PC5 RRC, MAC CE from UE-B
· DCI from gNB
Proposal 15:
· For option 2, set the condition(s) in consideration of at least PIR/PRR, reliability, latency.
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