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Introduction
This is the trigger of the following email discussion:

[AT119-e][427][Relay] Handling of scenarios 1 and 2 (LG)


Scope: Discuss the relation of scenarios 1 and 2 (including organisation/prioritisation of work and P2 of R2-2208429).


Intended outcome: Report to CB session


Deadline: Tuesday 2022-08-23 1200 UTC

Companies are requested to provide their views on the issues listed in this document.

Discussion

In WID (RP-221262), the study on multi-path relaying includes two different types of indirect path as captured below:

A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).

Clarification of Scenario 1 and 2
As written in the WID, we can describe the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:

Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 

Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).

Meanwhile, when it comes to scenario 2, it is written in R2-2208429 that one anchor UE (i.e. one remote UE) can be served by one or more aggregated UE (i.e. one or more relay UEs) to improve uplink transmission, while the interface between the aggregated UEs can be based on their implementation or specified. However, more than one relay UE seems not considered in the WID.

Considering the WID and R2-2208429, companies are requested to provide their views on the following question:
Question 1:
Can we confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 based on WID as follows?
Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 

Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Xiaomi
	Yes
	

	CMCC
	Yes 
	


Commonality between Scenario 1 and 2
As written in the WID, the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2). Therefore, RAN2 should pursue commonality between scenario 1 and scenario 2. 

In addition, a part of the solutions unnecessary for scenario 2 can be excluded as written in WID. This possibly means RAN2 first needs to have clear understanding about basic operation of scenario 1 and then RAN2 could start discussion on scenario 1. Thus, RAN2 could prioritize scenario 1 over scenario 2 and identify potential different aspects between scenario 1 and scenario 2 during the study after decision on basic operation of scenario 2.

Accordingly, companies are requested to provide their views on the following questions:

Question 2:
Can we confirm that RAN2 should pursue commonality between scenario 1 and scenario 2 based on WID as follows?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes with comments
	It does not exclude some specific aspects of scenario2.

	Xiaomi
	Yes
	Note commonality should be pursued in best effort way and not mandatory

	CMCC
	Yes 
	We share the view that RAN2 should pursue commonality between the two scenarios. At the same time, it is also necessary to identify the superfluous and different parts between scenario 1 and scenario 2 to progress the study.


Question 3:
Can RAN2 prioritize scenario 1 over scenario 2 during the study?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Xiaomi
	Comments
	Not sure whether prioritization is necessary in SI, considering the limited time. We think both scenarios should be well evaluated and studied during SI phase. The evaluation and benefit are essential to proceed with scenario 2 in WI. In WI, we can prioritize the function design for scenario 1.

	CMCC
	No
	It is not necessary to prioritize the two scenarios, which both are within the study scope.

Regarding scenario 1, since we actually have some extensively similar discussion on the CP procedure and UP stack architecture of scenario 1 in Rel-17, we indeed have a rough picture of the mechanism of the multiple-path in scenario 1, although this has not been specified in Rel-17.

Regarding scenario 2, due to the ideal connection between the “relay” UE and “remote” UE and the purely requirement of boosting UL throughput in the scenario 2, the corresponding difference from the scenario 1 is distinct, which are not so difficult to be identified. 

To effectively to progress the study of this multi-path topic, what RAN2 should pursue is to priority the features of scenario 1 and/or scenario 2, as we listed in P2 of R2-2208429, rather than prioriting the two scenarios.
 

	
	
	


Question 4:
Can RAN2 identify potential different aspects between scenario 1 and scenario 2 during the study after decision on basic operation of scenario 2?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	
	Given Q2-Q3, if the intention is to “identify potential different aspects between scenario 1 and scenario 2 during the study after decision on basic operation of scenario 1”, Yes

	Lenovo
	Yes
	We see the specific issues in scenario 2. For example, in scenario 2, the mobility of remote UE together with aggregated UE could be supported. However, it may not be supported in scenario1. Therefore, we suggest as follows.

	Xiaomi
	Yes
	

	CMCC
	Yes
	For sure, at least for two aspects:

the sidelink relay related procedures include SIB delivery, paging delivery, discovery, relay selection, measurement on PC5 and a series of specified schemes to support the PC5 communication, which is a huger tool box than that of UE aggregation.  From this point, it is not efficiently to directly reuse solutions of Scenario-1(SL Relay) for Scenario-2 (UE aggregation);

 And the L2 protocol layer of SL Relay is not so suitable and feasible for that of UE aggregation.

The reason is that target linking topologies of Scenario-1(SL Relay) and Scenario-2 (UE aggregation) are different, as we illustrated in R2-2208429.

	
	
	


Prioritized/deprioritized aspects in Scenario 2
The followings are proposed in R2-2208429:

Proposal 2: For SI phase, RAN2 should reach consensus on the scope of Work Item, which includes the issues list and priority, and inform other work group if any impacts.
Study the protocol stack to support UE with one gNB, where PDCP or PDCP-sub is operating in one of the UEs (and the gNB)；(high)
Link establishment procedure (e.g. Setup/Modification/Release) for control of the (multi link) Radio Bearer for the aggregated UEs and Relay UE/Remote UEs; (high)

Authorization and association mechanism
Phase 1: Just considering the relationship between anchor UE and aggregated UE is relative static and can be pre-configured (high)

Phase 2: Study some other cases, that is, the UE reports the association with other UEs to network, or the network (RAN or CN) may configure the association amongst UEs, where the SA2/CT1 work is possible to be involved. (low)

Coordinated mobility for the aggregated UEs and Relay UEs; (low)
Considering the above proposals, companies are requested to provide their views on the following questions:

Question 5:
Can RAN2 prioritize discussion on different aspects of the protocol stack between scenario 1 and scenario 2 during the study on scenario 2?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	No
	We understand when study Sce-2, the first option is to reuse Sce-1 solution, including protocol, and delta part, if proposed, should be sufficiently justified.

	Lenovo
	No 
	To pursue commonality between scenario 1 and scenario 2, RAN2 should reuse the protocol stack of scenario 1 in scenario2 as much as possible. 

	Xiaomi
	Comments
	We think the first three bullets are important. For bullet three, it’s too early to exclude phase 2 since it’s related to other groups. The last bullet seems to indicate group mobility, which is not in the scope.

Therefore, we suggest to remove the phase 1/2 under bullet 3 and remove the bullet 4.

Furthermore, we suggest RAN2 to study and reach consensus on the characteristic of ideal connection, which is important to identify the difference or commonality between scenario 1 and 2.

	CMCC
	Yes
	As  we comment in Q4, the differences between scenario 1 and 2 may have impacts on whether the functionalities, procedure and protocol stack can be reused to scenario 2.So, we think prioritize the discussion on difference .   


In Scenario 1, the relationship between remote UE and relay UE is established/configured based on PC5 procedures between the remote UE and the relay UE and Uu procedures via the relay UE. It is not clear how the relationship between remote UE and relay UE is established/configured in Scenario 2. 

In R2-2208429, it is proposed that RAN2 should reach consensus on the following aspects:
Link establishment procedure (e.g. Setup/Modification/Release) for control of the (multi link) Radio Bearer for the aggregated UEs and Relay UE/Remote UEs; (high)

Authorization and association mechanism
Phase 1: Just considering the relationship between anchor UE and aggregated UE is relative static and can be pre-configured (high)

Phase 2: Study some other cases, that is, the UE reports the association with other UEs to network, or the network (RAN or CN) may configure the association amongst UEs, where the SA2/CT1 work is possible to be involved. (low)

Regarding link establishment procedure, since the existing PC5 procedures have been not developed for scenario 2, RAN2 could discuss whether the existing PC5 procedures can be applied to scenario 2 possibly with addition and/or modification. Even RAN2 may not specify details of how to configure non-standard link between the remote UE and the relay UE in scenario 2 while specifying indirect path via the relay UE with gNB based on scenario 2.

Question 6:
Can RAN2 prioritize discussion on different aspects in the link establishment procedure (e.g. Setup/Modification/Release) for control of the radio bearers between scenario 1 and scenario 2 during the study on scenario 2?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	No
	We do not fully understand the definition of “link establishment procedure”, since in our view, the RRC procedure via direct path, or via indirect path as defined in R17 is sufficient, and the MP relaying is only for the stage after entering RRC_CONNECTED. So we do not foresee the need to discuss on this aspect for now.

And for “control of radio bearers”, that contains MP relaying specific part, yet we do not see a need to differ between the two scenarios

	Lenovo
	No
	To pursue commonality between scenario 1 and scenario 2, RAN2 should reuse the protocol stack of scenario 1 in scenario2 as much as possible.

	Xiaomi
	Yes
	Although commonality may be pursued, we should try to study whether it’s possible to reuse the procedure in scenario 1 without any modification.

Furthermore, the control could be link level or bear level. So we suggest to remove the ‘for control of the radio bearers’.

	CMCC
	Yes 
	Considering the different motivation and different topology between scenario 1 and scenario 2, relative discussion should be prioritized during study phase for better progress.


Regarding authorization and association mechanism, it seems desirable to consider that the relation between anchor UE and aggregated UE is pre-configured or static for better work on scenario 2 in Rel-18. However, even assuming the pre-configured or static relation, it is still unclear whether/how the network (i.e. CN and RAN) will understand or authorize the pre-configured or static association between the remote UE and t
he relay UE for multi-path operation based on scenario 2. Thus, SA2 may need to first clarify the relationship even assuming pre-configured/static association between the remote UE and the relay UE. 

Accordingly, companies are requested to provide their views on the following questions:

Question 7:
How will RAN2 assume the relation between remote UE and relay UE in scenario 2 is established/configured?

Option 7-1: The relation between remote UE and relay UE in scenario 2 is pre-configured or static, noting that how the relation is pre-configured or static is out of the 3GPP scope.

Option 7-2: The relation between remote UE and relay UE in scenario 2 can be (re-)configured by 3GPP signalling.

Option 7-3: Too early to answer

Other option?

	Company
	Preferred option
	Comment

	LG Electronics
	Option 7-1
	

	OPPO
	7-1
	

	Lenovo
	7-1
	

	Xiaomi
	7-3
	The authorization and association mechanism is usually up to SA2 decision, RAN2 can wait for SA2’s progress. If nothing is achieved in SA2, 7-1 can be assumed.

	CMCC
	Option 7-1 (high priority) Or

Option 7-2 with clarification(low priority)
	

	
	
	


Question 8:
Can RAN2 deprioritize discussion on authorization and association mechanism between remote UE and relay UE in scenario 2?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Xiaomi
	Yes
	

	CMCC
	Yes 
	


Question 9:
Should SA2 discuss need of authorization and association mechanism between remote UE and relay UE in scenario 2? 

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	It seems good that authorization and association mechanism is discussed in SA2, even when RAN2 assumes pre-configured relation between the remote UE and the relay UE.

	OPPO
	No
	We do not see the need to involve SA2 if we go for 7-1.

	Lenovo
	Yes
	SA2 should be involved regardless of 7-1 and 7-2.

	Xiaomi
	Yes
	It’s SA2’s decision.

	CMCC
	No 
	Can be deprioritized until RAN2 identify the impacts for SA2

	
	
	


Conclusion and recommendation
In conclusion, Rapporteur recommends…

