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Introduction
This is the trigger of the following email discussion:

· [AT119bis-e][425][Relay] Adaptation layer for scenario 2 (LG)


Scope:

· Discuss the potential for an adaptation layer on the Uu and UE-to-UE links in scenario 2, considering the possibility of making the adaptation layer configurable/optional on either link, and focussing on whether the following aspects can/should be supported in Scenario 2 without an adaptation layer:

-
Possibility of restriction to the relay UE serving only one remote UE

-
Possibility of restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link.

-
Mapping a PDCP entity of the remote UE to a RLC entity of the relay UE to ensure that a PDCP PDU is delivered to an intended PDCP entity or RLC entity for support of more than one RB

-
Possibility to support interoperability between two UEs from different vendors

-
Ensuring identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link.

· Consider whether SRAP is a suitable baseline for a scenario 2 adaptation layer, considering both Uu and the ideal link (potentially different conclusions for the two links)


Intended outcome: Report to CB session


Deadline: Monday 2022-10-17 1700 UTC

As captured in the report of [Post119-e][408][Relay] Path operations in multi-path relaying in R2-2210027, a majority of companies see the benefit of using the adaptation layer over Uu link. But, there is no majority’s view on the adaptation layer over non-3GPP link.

In R2-2210027, RAN2 is suggested to study need of an adaptation layer on the UE-to-UE link and the Uu link between relay UE and the gNB for Scenario 2, considering whether the following aspects can/should be supported in Scenario 2 without an adaptation layer:

· Possibility of restriction to the relay UE serving only one remote UE

· Possibility of restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link.

· Mapping a PDCP entity of the remote UE to a RLC entity of the relay UE to ensure that a PDCP PDU is delivered to an intended PDCP entity or RLC entity for support of more than one RB

· Possibility to support interoperability between two UEs from different vendors

· Ensuring identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link .

For continuation of the study on an adaptation layer on the UE-to-UE link and the Uu link between relay UE and the gNB for Scenario 2, companies are requested to provide their views on the following questions listed in this document.

Discussion

Feasibility of support of scenario 2 with/without an adaptation layer:
Some companies think that the relay UE can be restricted to serve only one remote UE for scenario 2. 
Question 1A: Do you think that the relay UE can be restricted to serve only one remote UE?
	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	We can simplify Scenario 2.

	Apple
	Yes with comment
	From the use case perspective, we think there could be a static relationship between remote UE/relay UE. In this case, the relay UE will always move along with a unique remote UE, thereby unlikely serving another remote UE effectively at the same time. 

But we also believe the use case of “UE aggregation” may evolves to include other topologies. 3GPP design need to make some room for future extensions.

	Huawei, HiSilicon
	Yes
	

	ASUSTeK
	No
	From application point of view, serving only one remote UE is too restrictive. 


Some companies think that if the relay UE can be restricted to serve only one remote UE for scenario 2, UE identification is not needed.
Question 1B: Do you think that UE identification is not needed over non-3GPP link
, regardless of whether or not the adaptation layer is supported?

	Company
	Needed or not
	Comment

	LG Electronics
	Not needed
	If the relay UE is restricted to serve only one remote UE, the relay UE does not need to differentiate different remote UEs. Thus, UE ID field is not needed.

	Apple
	Not needed*
	On the condition “if only serving one remote UE”

	Huawei, HiSilicon
	Not needed
	In general, we understand UE implementation can handle any differentiation on non-3GPP interface for remote UE id or E2E bearer id. Adaptation layer could be one way of UE implementation, but other ways are also possible.

	ASUSTeK
	See comments
	This could be left to UE implementation.


Question 1C: Do you think that UE identification is not needed over Uu link, regardless of whether or not the adaptation layer is supported?

	Company
	Needed or not
	Comment

	LG Electronics
	See comments
	If LCID space on Uu link are separated for data from/to remote UE and relay UE, UE identification seems not needed over Uu link. Otherwise, UE identification is needed over Uu link for differentiation of data from/to remote UE and relay UE.

	Apple
	No
	Similar view as LG. But we think the number of LCHs in Uu cannot fully support both local traffic and forwarded traffic, So, some kind of differentiation needs to distinguish the source or destination of the Uu traffic. 

	Huawei, HiSilicon
	See comments.
	If the assumption in Q1A can be agreed (i.e. one relay services one remote always) then UE identification is not needed over Uu interface. 

How to differentiate remote UE and relay UE’s data at Uu hop is another topic, and in Rel-17, RAN2 agreed to use different Uu RLC channels for that purpose.

	ASUSTeK
	Needed
	UE identification is needed over Uu link to support multiple remote UEs.


Some companies propose to focus on 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link for less impact on adaptation functionality.
Question 2A: Do you think that RAN2 should restrict to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link?

	Company
	Yes/No
	Comment

	LG Electronics
	No strong view
	

	Apple
	No
	1:1 bearer mapping seems assume that relay UE does not have its own Uu traffic, so all remote UE E2E bRBs can one-to-one map to Uu RB with a unique LCID. 

We think this assumption is too restrictive. We shall not build a design based on such a limited foundation.  

	Huawe, HiSilicon
	See comments
	For non-3GPP interface, we still think this can be left to UE implementation, given that there may be no concept of bearer at all on the non-3GPP interface.

For Uu interface, if Q1A can be agreed, 1:1 mapping is simpler considering the existing RLC bearer number should be sufficient for the total number of relay’s own and only one remote UE’s E2E bearer.

	ASUSTeK
	No
	Suggest to support m:1 bearer mapping so as to align with U2N relay in R17.


Some companies think that with restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link, the adaptation layer is not needed for Scenario 2.
Question 2B: Do you think that bearer identification is not needed over UE-to-UE link, with restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link, regardless of whether or not the adaptation layer is supported?

	Company
	Needed or not
	Comment

	LG Electronics
	Needed
	Without bearer identification, it is unclear how UEs can ensure mapping a PDCP entity of the remote UE to a RLC entity of the relay UE to deliver a PDCP PDU to an intended PDCP entity or RLC entity for support of more than one RB.

	Apple
	Needed 
	Same view as LG

	Huawei, HiSilicon
	Not needed
	Similar answer to Q1B, in general, we understand UE implementation can handle any differentiation on non-3GPP interface for remote UE id or E2E bearer id. Adaptation layer could be one way of UE implementation, but other ways are also possible. for instance, if the non-3GPP is over fiber over IP, the bearer id can be carried in ip header like DSCP, and if the non-3GPP connection is over wifi the LWAAP can be used by UE implementation. 

To be brief, in RAN2 we do not need to discuss/specify bearer id for non-3GPP interface.

	ASUSTeK
	See comments
	Bearer identification over UE-to-UE link could be left to UE implementation.


Question 2C: Do you think that bearer identification is not needed over Uu link (except LCID in MAC header), with restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link, regardless of whether or not the adaptation layer is supported?

	Company
	Needed or not
	Comment

	LG Electronics
	Maybe, not needed
	LCID in MAC header could work for bearer identification.

	LG 
	Needed
	LCID space will not be big enough.

	Huawei, HiSilicon
	Not needed
	We do not expect there would be a lot of E2E bearer needing relay UE’s help, so the existing maximum number of LCID should be enough assuming relay only helps one remote UE.

	ASUSTeK
	Needed
	


Some companies think that we need to ensure that a PDCP PDU is delivered to an intended PDCP entity or RLC entity for support of more than one RB based on proper mapping a PDCP entity of the remote UE to a RLC entity of the relay UE e.g. by bearer identification in the adaptation layer.
Question 3A: Do you think that a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB without the adaptation layer over non-3GPP link.

	Company
	Yes/No
	Comment

	LG Electronics
	No
	Regardless of restriction to 1:1 bearer mapping, the adaptation layer is needed to add bearer ID field to each PDU. But, RAN2 should still need to clarify whether the adaptation layer is based on 3GPP standard or UE vendor specific implementation.

	Apple
	No
	The bearer ID field is needed. It could be similar to the one used in SRAP

	Huawei, HiSilicon
	Yes with comments
	We are not quite sure about the question. 

For UL at remote UE, it just needs to pass the data received from relay to the PDCP associated with an E2E bearer, as we discussed in Q2B, differentiation among E2E bearers is not an issue which can be left to UE implementation.

For DL at remote UE, if needed, the RLC entity can be configured to be Uu interface or non-3GPP interface, it does not matter to SRAP is absent or present.

	ASUSTeK
	Yes
	This could be ensured by UE implementation.


Question 3B: Do you think that a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB without the adaptation layer over Uu link.

	Company
	Yes/No
	Comment

	LG Electronics
	Maybe, yes
	Yes, with restriction to 1:1 bearer mapping and separate LCID spaces for data from/to remote UE and relay UE.

	Apple
	No
	We think there is no enough LCID space to separately support both local traffic and E2E Uu SRB/DRBs.

	Huawei, HiSilicon
	Yes with comments
	We are not quite sure about the question. 

From relay perspective, it just forwards the data received from remote UE to corresponding Uu the RLC channel on UL.

From network perspective, it’s NW implementation which path to use on DL for data split over split bearer, and both path will be used for data duplication.

	ASUSTeK
	No
	


Some companies think that interoperability between two UEs from different vendors needs to be supported.

Question 4A: Do you think that interoperability between two UEs from different vendors needs to be supported?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	Interoperability between two UEs is considered high-level 3GPP requirement. Any technology without interoperability seems not subject to 3GPP standardization. 

	Apple
	Yes
	Same view as LG

	Huawei, HiSilicon
	No
	We are confused with this interoperability cross different vendors. what is the non-3GPP interface is not specified, if the remote UE and relay UE are not aware of the physical form of the interface, how to avoid the effort of UE implementation even with adaptation layer.

	ASUSTeK
	No
	Since the UE-UE inter-connection is non-standardized, it doesn’t seem necessary to support interoperability between two UEs from different vendors. In our opinion, this seems to be out of 3GPP standardization scope.


Question 4B: Do you think that interoperability between two UEs from different vendors can be supported over non-3GPP link without 3GPP standard work on adaptation layer?

	Company
	Yes/No
	Comment

	LG Electronics
	No
	Two UEs from different vendors need to understand different bearer IDs between two UEs based on the adaptation layer specified by 3GPP.

	Apple
	No
	If nothing is defined on top of non-3GPP link by 3GPP, 3GPP cannot claim inter-vendor inter-operability.

	Huawei, HiSilicon
	See comments
	Our question is even with the adaptation layer, how to support this interoperability cross different vendors as the remote UE and relay UE are not aware of the physical form of the non-3GPP interface. 

	ASUSTeK
	See comments
	Even if adaptation layer is supported over non-3GPP link, the lower layers below the adaptation layer is still non-standardized. In this situation, interoperability between two UEs from different vendors still cannot be ensured.    


Question 4C: Do you think that interoperability between two UEs from different vendors can be supported over Uu link without 3GPP standard work on adaptation layer?

	Company
	Yes/No
	Comment

	LG Electronics
	Maybe, yes
	Yes, with restriction to 1:1 bearer mapping and separate LCID spaces for data from/to remote UE and relay UE. Separate LCID spaces need to be configured by 3GPP spec.

	Apple
	See comment
	I think the interoperability issue is only about non-3GPP link. Uu link is always fully defined by 3GPP.

	Huawei, HiSilicon
	See comments
	Same view as Apple.

	ASUSTeK
	See comment
	Share the same view as Apple.


Some companies think that the adaptation layer over Uu link needs to be supported for identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link.

Question 5A: Do you think that RAN2 should support identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	Apple
	Yes
	

	Huawei, HiSilicon
	See comments
	How to differentiate remote UE and relay UE’s data at Uu hop is not a new issue. In Rel-17, RAN2 agreed to use different Uu RLC channels for that purpose.

	ASUSTeK
	Yes
	


Question 5B: Do you think that adaptation layer over Uu link needs to be supported for identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link?

	Company
	Yes/No
	Comment

	LG Electronics
	Maybe, no
	No, with restriction to 1:1 bearer mapping and separate LCID spaces for data from/to remote UE and relay UE. Separate LCID spaces need to be configured by 3GPP spec.

	Apple
	Yes
	As explained in Q3B, 1:1 mapping is not a sufficient solution.

	Huawei, HiSilicon
	No 
	As answered to Q5A, Furthermore the relay UE’s own data is terminated between relay and NW, it should not go through adaptation layer.

	ASUSTeK
	No
	In R17 U2N relay, remote UE traffic and relay UE own traffic are separated in different Uu RLC bearers in Uu hop. We think the same concept can be reused and thus the adaptation layer does not need to take care of this.


Feasibility of support of SRAP in scenario 2
As captured in the report of [Post119-e][408][Relay] Path operations in multi-path relaying in R2-2210027, if adaptation layer is supported for Scenario 2, the majority of companies think that SRAP is considered as baseline for design of the adaptation layer for scenario 2.
However, if adaptation layer is supported for Scenario 2, regardless of whether SRAP is considered as baseline for design of the adaptation layer, it is still unclear whether the existing SRAP specification can be used for specification of the adaptation layer in Scenario 2 or new specification needs to be created for the adaptation layer.
Question 6A: If adaptation layer is supported for Scenario 2, which option do you prefer for specification of the adaptation layer in Scenario 2 over UE-to-UE link, regardless of whether SRAP is considered as baseline for design of the adaptation layer?

· Option 1: The existing SRAP specification for UE-to-UE link
· Option 2: New adaptation layer specification for UE-to-UE link
	Company
	Option
	Comment

	LG Electronics
	2
	We think that option 2 will look simpler than option 1 in a spec. New spec can be simply based on some SARP specification texts, if not specific to PC5.

The adaptation layer does not need to differentiate SL data and non-3GPP data.
Any SL specific procedural text in 38.351 cannot be applied to non-3GPP data.

Assuming that UE ID is not needed, new data PDU format needs to be considered.



	Apple
	1
	We can use R17 SRAP as baseline and consider some change/enhacements. There is no need to create a new spec other than 38.351,

	OPPO
	1
	Same view as Apple

	Huawei, HiSilicon
	See comments
	The issue is the existing SRAP is not fully compatible with scenario 2. The UE id may not be needed, the function of determine egree PC5 relay channel is not needed. The length of bearer ID is not enough. 

So we still think no adaptation layer could be the easy way for this non-3GPP interface.

	ASUSTeK 
	1
	


Question 6B: If adaptation layer is supported for Scenario 2, which option do you prefer for specification of the adaptation layer in Scenario 2 over Uu link, regardless of whether SRAP is considered as baseline for design of the adaptation layer?

· Option 1: The existing SRAP specification for Uu link
· Option 2: New adaptation layer specification for Uu link
	Company
	Option
	Comment

	LG Electronics
	2
	We think that option 2 will look simpler than option 1 in a spec. New spec can be simply based on some SARP specification texts, if not specific to PC5.

The adaptation layer does not need to differentiate SL data and non-3GPP data.

Any SL specific procedural text in 38.351 cannot be applied to non-3GPP data.

Assuming that UE ID is not needed, new data PDU format needs to be considered.



	Apple
	1
	Same reason as anwered in Q6A

	OPPO
	1
	Same view as Apple

	Huawei, HiSilicon
	1
	

	ASUSTeK 
	1
	


Potential compromise for adaptation layer in scenario 2
For compromise, RAN2 discussed configurable adaptation layer and/or optional support of adaptation layer.

Question 7A: If adaptation layer is supported, do you think that the adaptation layer over UE-to-UE link can be configurable by the network?

	Company
	Configurable or not
	Comment

	LG Electronics
	Not configurable, but OK with configurable layer.
	We think that support of configurable adaptation layer requires more effort for standardization. 
But, if a majority of companies support configurable adaptation layer, we are fine to support it for compromise.

	Apple
	OK with configurable
	

	OPPO
	OK with configurable
	

	Huawei, HiSilicon
	No
	It is quite strange have a configurable 3GPP layer on a “non-3GPP” interface. 

	ASUSTeK
	No
	Share the same view as Huawei.


Question 7B: If adaptation layer is supported, do you think that the adaptation layer over Uu link can be configurable by the network?

	Company
	Configurable or not
	Comment

	LG Electronics
	Not configurable.
	We think that support of configurable adaptation layer requires more effort for standardization. Thus, if adaptation layer is supported, it should not be configurable.

	Apple
	Not configurable
	It shall be always used, as similar to R17 SL relay.

	OPPO
	Can follow majority view
	

	Huawei, HiSilicon
	Not configurable
	If configurable means optional UE capability, we are not keen about defining many UE types, which means double specification effort and network implementation effort to accommodate all the UE types, if not necessary. In Rel-17, configurable PC5 adaptation layer was avoided due to such considerations.

	ASUSTeK
	No
	


Some companies think that if configurable adaptation layer is supported, UE needs to report its capability of the adaptation layer support to gNB. Namely, support of the adaptation layer can be optional feature for Scenario 2. Moreover, there is a view in that adaptation layer can be optional feature for Scenario 2, regardless of whether adaptation layer is configurable or not.
Question 8A: If adaptation layer is supported, do you think that the adaptation layer over UE-to-UE link can be optional feature in UE capability for UE supporting Scenario 2?

	Company
	Optional or not
	Comment

	LG Electronics
	Not optional for UE supporting Scenario 2
	We think that optionality of adaptation layer requires more effort for standardization. 

But, if a majority of companies support configurable adaptation layer, we are fine to support optionality of adaptation layer for compromise.

	Apple
	
	Too early to decide. Depends on which kind of Non-3GPP link the UE has.

	OPPO
	If configurability is  confirmed, UE capability is needed anyway
	If we allow configurability, we understand it means 3GPP confirms there are two UE implementations
Implementation-1: the bearer ID identification is by UE implementation, w/o a need a SRAP
Implementation-2: the bearer ID identification is by the support of SRAP

These two implementation are for the same reason, so we see no reason to mandate the UE to support both. Thus UE capability is needed to indicate whether UE support

A/ implementation-1 only

B/ implementation-2 only

C/ Both

	Huawei, HiSilicon
	No
	Same view as LG that optionality of adaptation layer requires more effort for standardization as well as for NW implementation.

	ASUSTeK
	No
	Share the same view as Huawei.


Question 8B: If adaptation layer is supported, do you think that the adaptation layer over Uu link can be optional feature in UE capability for UE supporting Scenario 2?
	Company
	Optional or not
	Comment

	LG Electronics
	Not optional for UE supporting Scenario 2
	We think that optionality of adaptation layer requires more effort for standardization. Thus, if adaptation layer is supported, it should not be optional for Uu link.

	Apple
	Not optional
	

	OPPO
	If configurability is  confirmed, UE capability is needed anyway
	Similar to our answer to 8A above.

	Huawei, HiSilicon
	No
	Same view as LG that optionality of adaptation layer requires more effort for standardization as well as for NW implementation.

	ASUSTeK
	No
	


Question 9A: Which option is your preferred one regarding the support of the adaptation layer over UE-to-UE link in scenario 2 (Do not change the below options. If you want to change, you can add a new option below the existing options)?
Option 1: Specify adaptation layer in the protocol stack for scenario 2 in RAN2 (but not configurable);
Option 2: Do not specify adaptation layer from the protocol stack for scenario 2 in RAN2 (whether/how to use adaptation layer is up to UE implementation);

Option 3: Adaptation layer in scenario 2 is specified and configurable, along with or without a UE capability for scenario 2;
Option 4: Any other option?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	For non-3GPP interface: option2
	For Uu inferface, it relates to the conclusion on configurability and UE capability. 

Our preference is if the layer is configurable, the UE supports adaptation layer is configured or not, and then option1 can be adopted.

	LG Electronics
	Option 1
	Option 3 is also fine based on a majority’s view.

	ASUSTeK
	Option 2
	


Question 9B: Which option is your preferred one regarding the support of the adaptation layer over Uu link in scenario 2 (Do not change the below options. If you want to change, you can add a new option below the existing options)?
Option 1: Specify adaptation layer in the protocol stack for scenario 2 in RAN2 (but not configurable);
Option 2: Do not specify adaptation layer from the protocol stack for scenario 2 in RAN2 (whether/how to use adaptation layer is up to UE implementation);

Option 3: Adaptation layer in scenario 2 is specified and configurable, along with or without a UE capability for scenario 2;
Option 4: Any other option?
	Company
	Yes/No
	Comment

	LG Electronics
	No strong view
	

	ASUSTeK
	Option 1
	To align with U2N relay in R17 as possible so as to reduce standardization efforts.

	
	
	


Conclusion and recommendation
In conclusion, Rapporteur recommends agreeing the following proposals:

�Is this dependent on Yes for Q1A?





