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Introduction
This is discussion document for below offline discussion of RAN2#111-e:
[AT111-e][604][Relay] L3 relay protocol stacks (Qualcomm)
      Scope: Discuss and document the proposed L3 relay design(s), focussing on general mechanisms of L3 architecture based sidelink relaying including protocol stacks and high level description of required UP/CP functionalities
      Intended outcome: Summary with potential agreeable TP
      Deadline:  Monday 2020-08-24 1200 UTC

Phase 3 discussion
In Tuesday’s online session, we agreed below:
· Capture a reference to the SA2 UE-to-UE stack and agree P1 in the form below.

Proposal 1: On user plane protocol stacks of L3 UE-to-NW relay, capture the followings in RAN2 TR:
•	SA2 captured two user plane protocol stacks for L3 UE-to-NW relay in TR 23.752 (Figure 6.6.1-2 of solution#6 and Figure 6.23.2-3 of solution#23). No impacts are identified to support them from RAN2 perspective.
Proposal 2: In RAN2 TR, capture Figure 6.6.2-1 of TR 23.752 with a reference to SA2 TR with identified RAN2 impacts analysis. Relay (re)selection is added after the step of “Discovery”. Other procedures identified with RAN2 impact can also be added in the Figure.  RAN2 will further consider procedures with RAN2 impact.
Proposal 3: Leave discussion on Relay / Remote UE authorization in email discussion#606
Proposal 5: In TR, add one editor note “whether new PC5-S signaling is also introduced depends on SA2”
Proposal 6: On QoS support, capture in TR: SA2 captured two solutions for QoS support of L3 UE-to-NW relay:
•	PCF sets separate Uu QoS parameters and PC5 QoS parameters in solution#25 of TR 23.752.
•	End-to-End QoS support in solution#24 of TR 23.752, where relay can obtain a mapping between PQI and 5QI from SMF/PCF
Proposal 7: After relay obtains the mapping between PQI and 5QI from SMF/PCF (in solution#24 of [1]), RAN2 further discuss whether it is sufficient to enforce E2E QoS via legacy PC5 RRC reconfiguration of SLRB and resource allocation.
Proposal 8: RAN2 don’t intend to study QoS enhancement for L3 UE-to-NW relay to SA2 (e.g. whether gNB can perform PDB split). RAN2 can discuss AS impacts related to SA2 specified QoS solutions.
Proposal 9: Remote UE doesn’t need to provide information on which QoS flows need to be relayed to relay in AS layer.
· Above proposals are agreed



On security, capture in TR: SA2 captured two solutions for security support of L3 UE-to-NW relay:
•	Via legacy Uu security and PC5 security
•	Via N3IWF in solution #23 of TR 23.752
RAN2 will evaluate any impact in RAN2 scope from these solutions.

And Discussion can continue to progress P4, P11, P14-P16.  
Proposal 4: In TR, capture that “Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying”. 
Proposal 14: RAN2 leaves control plane protocol stacks of L3 UE-to-NW relay to SA2. 
Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. 
Proposal 16: Postpone the study of control plane procedure of L3 UE-to-UE relay until the L3 UE-to-NW relay design is stable. This is based on the assumption that L3 UE-to-UE relay has similar control plane procedure as L3 UE-to-NW relay, instead of prioritization between UE-to-NW and UE-to-UE relay.
Proposal 11: RAN2 to online discuss whether to send LS to SA3 on RAN specific security questions for L3 UE-to-NW relay based on CATT’s draft LS (R2-2007168).

Based on agreement and Phase-2 discussion, rapporteur would like to modify P4 and P14-P16 as follows:
· P4: according to Phase-2 input, rapporteur think adding “unicast” should address most companies’ concern, and it is aligned with the agreement we made in scenario discussion 
Proposal 4: In TR, capture that “Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying”. 
· P14: During online discussion, only Huawei had concern that RAN2 should analyze the impact of NAS signaling. Rapporteur is confused because it seems to be general principle that NAS signaling is transparently sent in RAN. To address Huawei’s concern, rapporteur suggest to add a reference to SA2 TR: 
Proposal 14: RAN2 leaves control plane protocol stacks of L3 UE-to-NW relay to SA2. And RAN2 TR adds a reference to SA2 TR. 
· P15: During online discussion, we agreed:
·  Capture a reference to the SA2 UE-to-UE stack and agree P1 in the form below.
Then rapporteur think we can make life easier:
Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR. 

· P16: During phase-2 discussion, Ericsson had concern that it may imply some prioritization between U2W and U2U relay. Rapporteur had add clarification and think we should be able to agree it 
Proposal 16: Postpone the study of control plane procedure of L3 UE-to-UE relay until the L3 UE-to-NW relay design is stable. This is based on the assumption that L3 UE-to-UE relay has similar control plane procedure as L3 UE-to-NW relay, instead of prioritization between UE-to-NW and UE-to-UE relay.

Considering these 4 proposals are not really controversial, rapporteur propose:
Proposal 16: Agree below 4 proposals (changes highlighted):
1) In TR, capture that “Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying”. 
2) RAN2 leaves control plane protocol stacks of L3 UE-to-NW relay to SA2. And RAN2 TR adds a reference to SA2 TR.
3) Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR. 
4) Proposal 16: Postpone the study of control plane procedure of L3 UE-to-UE relay until the L3 UE-to-NW relay design is stable. This is based on the assumption that L3 UE-to-UE relay has similar control plane procedure as L3 UE-to-NW relay, instead of prioritization between UE-to-NW and UE-to-UE relay.

Q1: Do you agree the above 4 proposals with changes according to online/offline feedback?
	Company
	Yes / No
	Comments (please provide comment if you think “No”)

	Qualcomm
	Yes (all 4 proposals)
	

	vivo
	Yes for 1), 2), 3).
For 4) see comment
	In our understanding, if there is significant progress on L3 UE-to-NW relay design, we can begin working on L3 UE-to-UE relay. 
So, we suggest a revision as follows:
“Postpone For the study of control plane procedure of L3 UE-to-UE relay wait until some progress are made on the L3 UE-to-NW relay design is stable”

	CATT
	Yes
	Agree with the rapporteur's modification.

	OPPO
	Yes
	

	ZTE
	Yes
	

	Philips
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	Apple
	Yes
	



For P11, rapporteur think it may be difficulty to make progress in this meeting because it is not expected to have online time to identify RAN specific security questions for L3 UE-to-NW relay. Thus, Rapporteur would suggest to postpone this discussion. However, we can still try to see whether any situation change:
 
Summary of Q1: 
All companies agree with proposal modified by Rapporteur. One company had some wording suggestion. Rapporteur think “some progress” as you suggested seems to be still not clear. I think maybe our possible way forward is that we can align to the wording of below proposal made in scenario discussion:
“Proposal 24: RAN2 assumes an initial plan for prioritization (can be revisited if needed):
1. First focus on UE to NW relay and issues of UE to UE relay with similar solution as UE to NW relay
1. Study issues specific to UE to UE relay if time permits, with leftovers in the WI
“
So, maybe below wording is more acceptable:

Postpone First focus on the study of control plane procedures ofwhich is are similar to L3 UE-to-UE relay until the and L3 UE-to-NW relay design is stable. This is based on the assumption that L3 UE-to-UE relay has similar control plane procedure as L3 UE-to-NW relay, instead of prioritization between UE-to-NW and UE-to-UE relay.

Proposal 1: Agree below 4 proposals 
1) In TR, capture that “Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying”. 
2) RAN2 leaves control plane protocol stacks of L3 UE-to-NW relay to SA2. And RAN2 TR adds a reference to SA2 TR.
3) Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR. 
4) First focus on the study of control plane procedures which are similar to L3 UE-to-NW relay and L3 UE-to-UE relay

Q2: Do you agree to postpone the discussion of sending LS to SA3 for RAN specific security questions for L3 UE-to-NW relay?
	Company
	Yes / No
	Comment

	Qualcomm
	Yes
	It looks like there is no another way around.

	Vivo
	Yes
	Since SA2 had sent a similar LS to SA3 and based on that LS there is no specific issue from RAN2 point of view by now.

	CATT
	Yes
	We agree with HW’s below proposal.
RAN2 will evaluate any impact in RAN2 scope from these solutions.
We reckon that it is not an easy agreement that there is no need to ask SA3 any questions during the current SI stage. The down-selection of L2/L3 is co-responsible for SA2 and RAN2. So it is better to take more attention to the security topics and keep in touch with SA3. 
We also think this is a common topic for L2 and L3, so maybe it should not be limited to the question just for the L3 U2W relay.

	OPPO
	Yes
	

	ZTE
	Yes
	

	Philips
	Yes
	

	MediaTek
	Yes
	Agree with CATT on that we need pay attention to the security topics and keep in touch with SA3.

	Intel
	Yes
	

	Apple
	Yes
	



Summary of Q2: 
All companies agree to postpone the discussion of sending LS to SA3 for RAN specific security questions for L3 UE-to-NW relay. Thus, rapporteur would like to suggest:

Proposal 2: Postpone the discussion on whether sending LS to SA3 for RAN specific security questions of L3 UE-to-NW relay
Finally, Rapporteur has updated TR in appendix according to agreements and P17. It is not intended to get agreed in this meeting, but provide company a picture of RAN2 TR. 
Conclusion
Proposal 1: Agree below 4 proposals 
1) In TR, capture that “Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying”. 
2) [bookmark: _GoBack]RAN2 leaves control plane protocol stacks of L3 UE-to-NW relay to SA2. And RAN2 TR adds a reference to SA2 TR. FFS RAN2 impact to support related CP procedure, if any.
3) Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR. 
4) First focus on the study of control plane procedures which are similar to L3 UE-to-NW relay and L3 UE-to-UE relay
Proposal 2: Postpone the discussion on whether sending LS to SA3 for RAN specific security questions of L3 UE-to-NW relay
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Text proposal for L3 UE-to-NW relay
[bookmark: _Toc47351534]4.6	Layer-3 Relay
[bookmark: _Toc47351536]4.6.1	Architecture and Protocol Stack
SA2 specifiedcaptured two user plane protocol stacks for L3 UE-to-NW relay in TR 23.752 (Figure 6.6.1-2 of solution#6 and Figure 6.23.2-3 of solution#23), which are illustrated in Figure 4.6-1 and Figure 4.6-2. No issues are identified to support them from RAN2 perspective, and RAN2 leaves future work to SA2No impacts are identified to support them from RAN2 perspective.




Figure 4.6-1: user plane protocol stack of L3 UE-to-NW relay specified in solution#6 of [1]




Figure 4.6-2: user plane protocol stack of L3 UE-to-NW relay specified in solution#23 of [1]




Figure 4.6-3: basic connection setup procedure of L3 UE-to-NW relay based on Figure 6.6.2-1 of [1]

The basic connection setup procedure for the both SA2 specified protocol stacks is illustrated in Figure 4.6-3 which is based on Figure 6.6.2-1 in TS 23.752 [1]. Among them, the following procedures are identified with RAN2 impacts:
· Step 3: the discovery procedure, which are described in Section 4.2.
· Step 4: the relay (re)selection procedure, which are described in Section 4.3.
· Step 5: Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying
Editor notes: whether new PC5-S signaling is also introduced depends on SA2  

SA2 captured control plane protocol stacks of L3 UE-to-NW relay in solution#6 in [1]. RAN2 leaves its design of control plane protocol stacks of L3 UE-to-NW relay to SA2.
[bookmark: _MON_1650796443][bookmark: _Toc47351539]4.6.2	QoS
The basic QoS support mechanism for L3 UE-to-NW relay is illustrated in Figure 4.6-4 from TR 23.752 [1].
[image: ]
Figure 4.6-4: basic QoS support mechanism of L3 UE-to-NW relay specified in [1]


SA2 specifiedcaptured two solutions for QoS support of L3 UE-to-NW relay:
1) PCF sets separate Uu QoS parameters and PC5 QoS parameters in solution#25 of [1].
2) End-to-End QoS support in solution#24 of [1], where relay can obtain a mapping between PQI and 5QI from SMF/PCF

No RAN2 impacts are identifiedRAN2 don’t intend to study QoS enhancement for L3 UE-to-NW relay.
Editor notes: whether other QoS solution (e.g. whether gNB can perform PDB split) is introduced depends on SA2.  

[bookmark: _Toc47351540]4.6.3	Security
SA2 specifiedcaptured two solutions for security support of L3 UE-to-NW relay:
1) Hop-by-hop security (viaVia legacy Uu security and PC5 security) 
2) End-to-end security viaVia N3IWF in solution #23 of TR 23.752

Editor notes: whether the SA2 specified solutions can satisfy the security requirement depends on SA3   
Editor notes: whether other security solution is introduced depends on SA2.  

4.6.4	Service Continuity
SA2 specified one solution for the service continuity of L3 UE-to-NW relay in upper layer via N3IWF (i.e. solution#23 in [1]). RAN2 didn’t identify RAN2 impact and thereby leave the evaluation of service continuity to SA2.

[bookmark: _Toc47351541]4.6.5	Control Plane Procedure
Editor notes: This section is to describe CP procedure other than service continuity.

Text proposal for L3 UE-to-UE relay
[bookmark: _Toc47351551]5.6	Layer-3 Relay
[bookmark: _Toc47351553]5.6.1	Architecture and Protocol Stack
SA2 captured protocol stacks of L3 UE-to-NW relay in solution#10 in [1]. RAN2 leaves its design of protocol stacks of L3 UE-to-UE relay to SA2.

[bookmark: _Toc47351556]5.6.2	QoS
[bookmark: _Toc47351557]5.6.3	Security
[bookmark: _Toc47351558]5.6.4	Control Plane Procedure
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