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1. Introduction
This document is to summarize the following offline discussion and propose agreeable CRs
[AT120][407][Relay] Discovery cast type (Qualcomm)
	Scope: Discuss the contributions related to the LS in R2-2211128, evaluate the proposed approaches, and converge on a solution.
	Intended outcome: Report to CB session and agreeable CR if possible
	Deadline: Wednesday 2022-11-16 1800
2. Discussion
Below are the contributions submitted related to the LS in R2-2211128
R2-2212514	SL discovery casttype clarification	Qualcomm Incorporated	discussion	Rel-17	NR_SL_relay-Core
R2-2211899	Corrections on cast type for SL discovery	ZTE, Sanechips	discussion	Rel-17	NR_SL_relay-Core
R2-2211701	Discussion on SA2 Reply LS on cast type for discovery message	Apple	discussion	NR_SL_relay-Core
R2-2211605	Clarification on MAC filtering for discovery message	Huawei, HiSilicon	discussion	Rel-17	NR_SL_relay-Core
R2-2211397	Correction on cast type setting of discovery message	OPPO	CR	Rel-17	38.321	17.2.0	1459	-	F	NR_SL_relay-Core
R2-2212135	Correction the cast type for discovery message in AS layer	CATT	CR	Rel-17	38.321	17.2.0	1484	-	F	NR_SL_relay_enh-Core
R2-2211702	Correction on the cast type in SL discovery transmission and reception	Apple	CR	Rel-17	38.321	17.2.0	1470	-	F	NR_SL_relay-Core
Based on the discussion and proposals in these documents, the main changes to address the LS reply from SA2 is on the below aspects
2.1 Always use broadcast cast type for discovery messages
As SA2 LS reply indicates that the upper layers do not provide cast type indication for discovery messages to lower layers, the proposals from the contributions align on the view that the transmitting UE MAC layer always sets the cast type indicator for NR SL discovery messages to “broadcast”.
Q1) Do you agree that “transmitting UE MAC entity always sets the cast type indicator for NR SL discovery messages to “broadcast””?
	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	Yes
	

	CATT
	Yes
	Since SA2 confirms that the upper layer can’t provide cast type to AS layer for the discovery message. In another word, the current spec for TX UE is not workable for discovery message at all. 
In the online session, some company raised that the TX UE can set the casttype for discovery message with UE implementation, it is feasible, but still need to correct the current spec for TX UE(to clarify this case).
Compared to leave it to UE implementation, it’s more determinate that transmitting UE MAC entity always sets the cast type indicator for NR SL discovery messages to “broadcast”, at least this case for Rx UE filtering is more clear.

	OPPO
	see comment
	Our first choice is discovery response message should be transmitted in unicast manner.
Yet we are fine to follow majority.

	Huawei, HiSilicon
	See comment
	We think  treating all discovery as broadcast is just one of the solution but not the only solution. As mentioned in our paper R2-2211605,  for discovery model B, the Response message from relay UE to remote UE is transmitted in the unicast mode so we should also consider this as the other possible solution.
However, if the majority view is to use cast type as Broadcast for NR SL discovery messages, we are ok with it.
[Rapporteur] Using broadcast cast type for discovery messages always is not limiting the UE to send discovery response message to a unicast L2 ID. Changes discussed in section 2.2, Q3, Q4 help support this case where discovery messages sent to a unicast L2 ID can still be received by the UE and passed to upper layers.

	Qualcomm
	Yes
	Agree with CATT. Additionally, it is not clear to us how AS layer can determine the cast type without upper layer indication. Even in Rel-16, it is always upper layer that decides whether the message is sent to unicast or groupcast or broadcast L2 ID and provide this information to the lower layers along with cast type. So, we should not add changes at this stage of the spec without much benefit.

	Lenovo
	Yes
	Since upper layer will not provide the cast type to AS layer, RAN2 need to have a solution with less specification change to avoid NBC issue.

	Sharp
	Yes
	

	Samsung
	Yes
	

	LG
	No
	We still think the discovery message can be transmitted by the cast type of unicast, groupcast, and broadcast. Some companies think that the upper layer only decides whether the message transmits unicast, groupcast, or broadcast. But in the case of the DCR/DCA message, the upper layer didn’t decide the cast type of the DCR/DCA message. In the case of the DCR/DCA message, the cast type indicated in SCI was UE implementation. For the DCR/DCA message, the receiver UE filters it only by DST L2 ID for the first TB. After that, the receiver UE filters the TBs depending on the cast type. There was no problem even if any cast type indication for the MAC layer does not exist for DCR/DCA. We think the cast type of discovery message can be handled the same as the case of the DCR message.

	ZTE
	Yes
	

	Apple
	Yes
	

	vivo
	Yes 
	We understand to always use broadcast can be a simple solution. And based on above clarification, if discovery messages sent to a unicast L2 ID can still be received by the UE, we understand there is no real problem to always use broadcast.

	MediaTek
	Yes
	

	Nokia
	Yes, with comment
	We agree that the discovery response should be sent by unicast, hence the proposal may be a little to strict.

	Ericsson
	See comments
	Given that the response message can be unicast, we may not restrict the UE to set it to broadcast


Q1) response Summary:
11: yes ; 2: No ; 2: follow the majority view. As majority supports Q1 and some expressed concerns on whether the response message sent to the unicast L2 ID can be supported still, rapporteur recommends the below proposal. 
Proposal 1: RAN2 agree that transmitting UE MAC entity always set the cast type indicator for NR SL discovery messages sent to either BC or GC or UC Layer-2 ID to “broadcast”.
However, there seems to be differences on how the proposal is captured in 38.321 CR, section 5.22.1.3.1. There are two options based on company contributions:
· [bookmark: _Hlk119488119]Option 1: Add “if…else” condition to clarify that the cast type indicator is always set to broadcast for discovery message transmission
	NOTE 2:	The initial value of the NDI set to the very first transmission for the associated Sidelink process is left to UE implementation.
NOTE 3:	Void.
5>	if the MAC PDU is for NR sidelink discovery:
6>	set the cast type indicator to broadcast;
5>	else:
65>	set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;



· Option 2: Add a NOTE in TS 38.321 to clarify that the cast type indicator is always set to broadcast for discovery message transmission
	NOTE 2:	The initial value of the NDI set to the very first transmission for the associated Sidelink process is left to UE implementation.
NOTE 3:	Void.
5>	set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;
NOTE X: The cast type indicator is always set to broadcast when upper layer indicates NR sidelink discovery message transmission.



Q2) If answer to Q1) is yes, do you support option 1 or option 2 style change to section 5.22.1.3.1 of TS 38.321?
	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	Option 1
	We prefer to capture in normative text

	CATT
	Option1 with comments
	We are the proponent to capture it in normative text.
Besides, the current option1’s wording needs to be enhanced, we can directly using whether the cast type is provided by upper layers or not as judgement condition which is more easy for product realization.
5>	if cast type is provided by upper layers:
6>	set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;
5>	else:
6>	set the cast type indicator to broadcast.


	Qualcomm
	Option 1
	Normative text specific to SL discovery messages is preferred, as SA2 LS reply is specific to discovery messages. Generalizing this is not ideal as there is no case identified for other PC5 messages that a cast type indication is not provided by upper layers.

	Lenovo
	Option1
	We prefer the procedure text since it is an essential step.

	Sharp
	Option 2
	The NOTE is ok for us.

	Samsung
	Option 1
	

	ZTE
	Option 2
	We prefer to minimize the modification of procedural text.

	Apple 
	Option 1
	Normative text is needed.

	vivo
	Option 1
	

	MediaTek
	Option 2
	

	Nokia
	Option 1, with comments
	We prefer the procedural text.
We slightly prefer the original proposal over CATTs proposal, although CATT may have a point. However, we wonder whether we should have another wording based on a discussion on the discovery response


Q2) response Summary:
8: option 1 ; 3: Option 2;  all companies agree that a change is necessary to the MAC spec and majority agree that normative text is preferred over a NOTE. Thus, rapporteur recommends the below proposal. 
Proposal 2: RAN2 agree the MAC CR in R2-2213146, to add normative text to clarify that the cast type indicator is always set to broadcast for NR sidelink discovery message transmission.
2.2 Changes to receiving UE MAC layer filtering logic 
According to the current MAC specification [3]., the receiving UE only filters all incoming messages based on broadcast and/or groupcast L2 Destination ID(s), but not considers the case that its own Src L2 ID may be used as a destination address for SL broadcast message. Then, the UE would discard the received SL discovery message in this case. To address this problem, companies propose to add a NOTE in the MAC specification to update the SL data reception procedures to also allow the UE to receive SL broadcast discovery messages with the Destination L2 ID matching one of its own source L2 ID(s). 
[bookmark: _Hlk119484417]Q3) Do you agree that “SL data reception procedures in MAC specification has to be updated to also allow the receiving UE to receive SL broadcast discovery messages with the Destination L2 ID matching one of its own source L2 ID(s)”? 
	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	No
	 We understand in this case, its own source L2 ID can be also set as destination L2 ID.

	CATT
	Yes
	Then a complete solution is formed.

	OPPO
	
	no matter whether BC or UC is used, the Rx UE should check whether ‘the Destination L2 ID matching one of its own source L2 ID(s)’.
[Rapporteur] Q3 purpose is to check whether companies think changes are necessary or not so that the Rx UE checks the Destination L2 ID matching one of its own source L2 ID(s) even for broadcast similar to unicast. It is not clear what is your view? Do you think that existing MAC filtering has no issues and that Rx UE already checks whether ‘the Destination L2 ID matching one of its own source L2 ID(s)’for both BC and UC ?  Can you please clarify?
[OPPO] If we use UC type, we think it is a legacy behavior for normal NR sidelink communication(for unicast transmission, Rx UE should check whether the destination L2 ID matching one of its own source L2 ID), but if we conclude as using BC type, this is new, and thus need some work, e.g., use a NOTE to clarify
For whether BC is used for discovery response message, see our reply to Q1.

	Huawei, HiSilicon
	
	We agree with OPPO that Rx UE should check whether  - the Destination L2 ID matching one of its own source L2 ID(s) irrespective of the Broadcast or Unicast is used.  We think unicast can also be considered as an alternative solution as indicated in response to Q1.
[Rapporteur] Q3 purpose is to check whether companies think changes are necessary or not so that the Rx UE checks the Destination L2 ID matching one of its own source L2 ID(s) even for broadcast similar to unicast. It is not clear what is your view? Do you think that existing MAC filtering has no issues and that Rx UE already checks whether ‘the Destination L2 ID matching one of its own source L2 ID(s)’for both BC and UC ?  Can you please clarify?

	Qualcomm
	See comment
	[bookmark: _Hlk119484360]Do not see a need for change as UE can always set its own source L2 ID as destination L2 ID and use that for broadcast message filtering. However, we are OK to be explicit on the behavior via a NOTE if majority agree.

	Lenovo
	No
	Agree with Oppo that the remote UE anyway will check whether the destination ID is matching with its own L2 ID or not.

	Sharp 
	No
	We share the view with Xiaomi, and do not think there is any issue in current spec.

	Samsung
	No
	Same understanding as others that current spec already supports.

	LG
	See comment
	What we want to say is that the cast type of discovery message can be treated as the DCR/DCA message. In other words, the cast type in SCI can be used as any cast type by TX UE implementation. But the receiver UE filters only DST address for the first TB. Because the receiver UE doesn’t know yet the SRC ID for the first TB. After that, if the discovery message is transmitted by unicast, the receiver UE filters it using SRC/DST address. Or if the discovery message is transmitted by groupcast/broadcast the receiver UE filters it using only the DST address.
[Rapportuer] As discussed in Q1, majority agree to use broadcast cast type always for discovery messages transmission. Hence, Model B discovery response sent to unicast L2 ID is also filtered using broadcast logic. Also, the Model B discovery response is not similar to the DCR/DCA first TB, as the discoverer UE, which sent the Model B discovery request knows its own source L2 ID and hence the destination address to which the Model B discovery response will be sent to. Hence, the DCR/DCA logic is not suitable for discovery messages.

	ZTE
	Yes
	It is not sure whether its source L2 ID is always included in the interested destination L2 ID list. In our understanding, the interested destination L2 ID list is provided upper layer based on service. While upper layer is not aware of the Src L2 ID of the UE.
If it is not included, for discovery message using the source L2 ID as the destination L2 ID, the Rx UE may not check and wrongly drop this message.  So it is necessary to allow the Rx UE to receiving discovery message with broadcast with the Dest L2 ID matching its own Src L2 ID.

	Apple
	Yes
	The current  MAC procedure does not support using its own Srv L2 ID as the broadcast destinatin filtering.

	vivo
	No
	It seems in current spec, the filtering no matter for UC or GC/BC, the receiving UE would check whether its own Src L2 ID may be used as a destination address for received message. So no change seems needed.
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:

	MediaTek
	No
	

	Nokia
	No
	But this should only be a problem for the response message. Anyway it should be checked with the current procedures.

	Ericsson
	No
	


Q3) response Summary:
8: No change to MAC spec needed; 6: yes; 1: follow majority view. As the views are split and there is not a clear majority, rapporteur recommends the below proposal for discussion during online meeting. 
Proposal 3a: RAN2 discuss whether current SL MAC filtering logic defined for broadcast supports receiving UE to receive SL broadcast discovery messages sent to unicast L2 ID, as the Rx UE can always set its own source L2 ID as a destination L2 ID for broadcast message filtering, i.e., no change to MAC spec needed.
Q4) If answer to Q3) is yes, do you agree with the below change to section 5.22.2.2.2 of TS 38.321?
	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.
NOTE:	If this TB is associated to unicast and this TB is the first TB of a logical channel which associated LCID is equal to 0 or 1, and 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, deliver the decoded MAC PDU to the disassembly and demultiplexing entity. Whether the TB is the first TB can be determined based on the Source Layer-2 ID and Destination Layer-2 ID pair.
NOTE Y:	If this TB is associated to broadcast and this TB is corresponding  to a logical channel whose associated LCID is equal to 58, and 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, deliver the decoded MAC PDU to the disassembly and demultiplexing entity



	Company
	Response (Yes / No)
	Comments 

	CATT
	Yes
	

	Qualcomm
	See comment
	Do not see a need for change as UE can always set its own source L2 ID as destination L2 ID and use that for broadcast message filtering. However, we are OK to be explicit on the behavior via a NOTE if majority agree.

	LG
	Yes
	We answered no for question 3, but we think the change is needed. We think the cast type of discovery message can be used any cast type, but the RX UE filters it just DST address for the first TB. Becasue at the first time, the RX UE doesn't know the information of the SRC address. After that, the RX UE can filter addresses depending on the cast type.  It can be treated similar to the case of LCID 0 and 1. We think the only part should be changed is such like that:

NOTE: If this TB is associated to unicast and this TB is the first TB of a logical channel which associated LCID is equal to 0 or 1, 58, and 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, deliver the decoded MAC PDU to the disassembly and demultiplexing entity. Whether the TB is the first TB can be determined based on the Source Layer-2 ID and Destination Layer-2 ID pair.


	ZTE
	Yes
	Prefer a new NOTE. The existing NOTE is for unicast, but the discovery message is broadcast.

	Apple
	Yes
	A new NOTE is needed

	Nokia
	No
	If companies agree that this is very important to include, we should include this text, it should be in the procedural text, since it describes the procedure to “, deliver the decoded MAC PDU to the disassembly and demultiplexing entity”


Q4) response Summary:
4: New NOTE needed; 1: modify DCR/DCA NOTE; 1: normative text needed. Majority companies agree that a New NOTE solves this issue, if change is needed to MAC spec. Thus, rapporteur recommends the below proposal. 
Proposal 3b: If proposal 3a is not agreed and change to MAC spec is agreed as necessary,  RAN2 agree that a new NOTE is added to the MAC spec as below.
NOTE Y:	If this TB is associated to broadcast and this TB is corresponding  to a logical channel whose associated LCID is equal to 58, and 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, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
2.3 Corrections to RRC specification sl-CastTypeDisc field 
Few companies, R2-2212514 and R2-2211899, propose that changes to the stage 3 RRC spec is necessary to dummy the field sl-CastTypeDisc in SUI and remove related procedure text. Otherwise, there would be misalignment between the SA2 LS reply that no cast type indication is provided to lower layers for discovery message transmission and the RRC specification.
Q5) Which option below do you support for the changes to RRC specification to support the SA2 LS reply that upper layer does not provide a cast type indication to the AS layer for the delivery of discovery messages?
· Option 1: dummy the field sl-CastTypeDisc in SUI and delete the relevant procedure for setting discovery cast type
· Option 2: allow the field sl-CastTypeDisc in SUI to only use ‘broadcast’ value and modify the relevant procedure to always set broadcast cast type for discovery messages
· Option 3: No changes to RRC specification necessary
	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	Option 3
	There is nothing wrong in current ASN.1, i.e. UE can always set broadcast. 

	CATT
	Option3
	Same view as Xiaomi.

	OPPO
	Option 3
	 in the case we limited to BC, we can update FD to reflect that. No need for ASN.1 change

	Huawei, HiSilicon
	Option 3
	Same view as Xiaomi.

	Qualcomm
	Option 2
	We agree that the FD can be updated to limit it to BC only to avoid ASN.1 change. However, we also think that the current text in section 5.8.3.3 is not accurate as SA2 indicated that upper layer is not providing cast type indication. Hence, prefer that RRC spec is corrected to consider SA2 LS reply.
5>	set sl-CastTypeDisc to the cast type of the associated destination identity configured by the upper layer for the NR sidelink discovery messages transmission;

	Lenovo
	Option 2
	Agree with QC. We can only change the procedure text since it is not aligned with the LS from SA. 

	Sharp
	Option 3
	Same view as Xiaomi.

	Samsung
	Option 3
	We also think that we do not have to change current ASN.1

	LG
	Option 3
	

	ZTE
	Option 1 is preferred, option 2 is also fine
	Since upper layer does not provide cast type for discovery message to AS layer and all discovery message are set to broadcast, the sl-CastTypeDisc IE is useless. So we prefer to dummy the sl-CastTypeDisc field in SUI and remove related procedure text.
But as QC commented, if majority want to avoid ASN.1 change, it’s fine to only modify the text. 

	Apple
	Option 2
	

	vivo
	Option 2 with comments
	Don’t need to change sl-CastTypeDisc but we need to change the part as mentioned by QC.

	MediaTek
	Option 3
	

	Nokia
	Option 3
	

	Ericsson 
	Option 3
	



Q5) response Summary:
10: Option 3; 5: option 2; Even though majority agree that there is no ASN.1 change needed, some of the companies(8) commented that UE can always set the sl-CastTypeDisc to broadcast. To support this clarification, RRC spec must be corrected to only use broadcast cast type for discovery. Thus, rapporteur suggests the below proposal. 
Proposal 4a: RAN2 agree that the sl-CastTypeDisc in SUI is always set to broadcast cast type for the NR sidelink discovery messages transmission.   
Proposal 4b: RAN2 discuss whether RRC spec change is necessary to support Proposal 4a. 
3. Conclusion
[Easy proposals] 
Proposal 1: RAN2 agree that transmitting UE MAC entity always set the cast type indicator for NR SL discovery messages sent to either BC or GC or UC Layer-2 ID to “broadcast”.
Proposal 2: RAN2 agree the MAC CR in R2-2213146, to add normative text to clarify that the cast type indicator is always set to broadcast for NR sidelink discovery message transmission.
Proposal 4: RAN2 agree that the sl-CastTypeDisc in SUI is always set to broadcast cast type for the NR sidelink discovery messages transmission.   
[For discussion proposals] 
Proposal 4b: RAN2 discuss whether RRC spec change is necessary to support Proposal 4a. 
Proposal 3a: RAN2 discuss whether current SL MAC filtering logic defined for broadcast supports receiving UE to receive SL broadcast discovery messages sent to unicast L2 ID, as the Rx UE can always set its own source L2 ID as a destination L2 ID for broadcast message filtering, i.e., no change to MAC spec needed.
Proposal 3b: If proposal 3a is not agreed and change to MAC spec is necessary, RAN2 agree that a new NOTE is added to the MAC spec as below.
NOTE Y:	If this TB is associated to broadcast and this TB is corresponding  to a logical channel whose associated LCID is equal to 58, and 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, deliver the decoded MAC PDU to the disassembly and demultiplexing entity.


