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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, we discussed the characteristics of PC5 adaptation layer for L2 U2N Relaying and made the following agreements.
	Proposal 4: Relay UE has a single PC5 adaptation layer entity shared for multiple remote UEs.
Proposal 6: For Uu hop, rely on LCID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
Proposal 7 (modified): For PC5 hop, rely on L2-ID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
Proposal 9: header should be bytes alignments with additional R bits.
 
Proposal 15 (modified): Relay UE is configured by gNB with the local/temp remote UE ID to be used in adaptation layer by RRCReconfiguration message, after reporting the remote UE’s L2ID via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE.  FFS if impact to the SUI contents is needed to enable this.
Proposal 16: It is left to gNB implementation to avoid collision on the usage of local/temp remote UE ID.
Proposal 17: gNB can update the local remote UE ID based on its implementation, and sends the updated ID via RRCReconfiguration message.
Proposal 18 (modified): Serving gNB can perform local remote UE ID update (based on its implementation) independent of the PC5 unicast link L2 ID update procedure.  FFS if any spec impact.
 
As in Uu, a Uu DRB and a Uu SRB are mapped to different RLC channels (i.e., PC5 RLC channel and Uu RLC channel).  FFS if there is any spec impact.
 
D/C bit is defined in the adaptation layer header at least for future compatibility.  FFS if we need a control PDU in this release.



 
In this contribution, we focus on some of the leftover aspects that are essential for the completion of adaptation layer design for L2 U2N relaying.
1. Discussion
Impact to SUI for Relay UE
It has been agreed as per proposal 15 in the above list of agreements, that Relay UE will forward the Remote UE’s Layer-2 ID using SidelinkUEInformationNR message to the gNB. There has been general consensus that the sl-DestinationIdentity IE can be reused from within the message. However, the gNB indeed needs a further indication to initiate remote UE local ID allocation and provide the local ID to the Relay UE for the corresponding destination. Without the additional indication, the gNB cannot differentiate if the destination ID is for a peer-to-peer PC5 connection or for relaying purpose. At the same time, gNB also needs an indication on whether the destination identity is to be used for discovery which will be covered in the discovery topic. 
[bookmark: _Hlk92738800]Proposal 1.	SidelinkUEInformationNR report to include an indication (e.g. sl-NeedLocalID within parameters to request TX resources) to request Remote UE local ID allocation for relaying purpose. 
As already agreed, the gNB then provides the remote UE local ID through RRCReconfiguration message to the Relay UE. It is understood that the gNB maintains the mapping between the Remote UE’s Layer-2 ID and local ID (as well as to its I-RNTI and C-RNTI). 
Local UE ID forwarding for Remote UE
During RAN2#116e at-meeting email discussion [R2-2111381], we discussed about the bearer mapping and PC5 PDU format in detail and there was no consensus on whether to include the remote UE local ID is the adaptation layer header over PC5. A number of options were put forth to be considered as shown below: 
	Proposal 4: RAN2 to further down-select below options on remote UE local ID in PC5 adaptation layer header.
•    Option 1: always absent in this release
•    Option 2: always present in this release
•    Option 3: always present but always remains to “00000000” in this release (i.e. remote/relay UE will never use this filed in R17)



The proponents of including the remote UE local ID have the following thoughts:
· For simplicity to have the same header format for the adaptation layer over both PC5 and Uu links
· For forward compatibility towards the multi-hop case, there is view that the remote UE local ID may be necessary although for single hop in this release, there is no immediate need. 
We think that these reasons are not sufficient motivation to include the ID within the header over PC5 and to introduce additional signalling from the network to share the remote UE local ID with the Remote UE and further update it as necessary. 
Observation 1. 	There is increased overhead over PC5 and signalling from gNB to the Remote UE in supporting Remote UE local ID within the PC5 adaptation layer header when there is no technical need. 
When multi-hop is supported in future releases, we think that the adaptation layer header over PC5 may need additional fields in any case and hence will be different from the header over Uu hop (which is the last hop). Therefore, we don’t think that future compatibility is a strong enough reason to support the ID inclusion in this release. As a compromise we can agree to option 3 only with the understanding that there is no additional signalling exchange between the Remote UE and Relay UE or gNB to facilitate the support of this option. 
Proposal 2. 	Remote UE local ID is not supported in PC5 adaptation layer header i.e. option 1 (always absent in this release). Option 3 can be considered as a compromise solution if there is no consensus among companies.
Bearer configuration and PDU details
During RAN2#116e at-meeting email discussion [R2-2111381], we further discussed about the bearer mapping configuration and made the following agreements. Majority of the companies agreed to the mapping considerations and the detailed signalling design is to be further discussed. 
	Proposal 1: For DL bearer mapping, relay UE is configured by gNB, for each remote UE, with a mapping from Uu E2E bearer ID in Uu adaptation layer header to egress PC5 RLC channel ID/LCID.
Proposal 2: For UL bearer mapping, relay UE is configured by gNB, for each remote UE, with a mapping from Uu E2E bearer ID used in PC5 adaptation layer header to egress Uu RLC channel ID/LCID.
Proposal 3: For UL bearer mapping, remote UE is configured by gNB with a mapping from Uu E2E bearer ID to egress PC5 RLC channel ID/LCID.
FFS detailed signalling design.



Some of the remaining aspects related to bearer configuration are discussed in this section. We have already agreed that the adaptation layer over PC5 is not present for SRB0. Whenever a Remote UE has to establish RRC connection with the gNB through the indirect connection, it will send the first SRB0 message transparently through the adaptation layer. It is understood that SRB1 and SRB2 messages can be supported with the PC5 adaptation. 
DRB/SRB differentiation 
It has been agreed that the Remote UE’s Uu DRB and Uu SRB would be mapped to different RLC channels over both PC5 and Uu links. Our understanding is that the Remote UE’s SRB and DRB messages are not multiplexed within the same RLC channel over PC5 as well as Uu in indirect path. It is up to the gNB to map the radio bearers by providing the corresponding RLC channel configuration with ServedRadioBearer to indicate the mapping of Uu DRB or SRB to which the RLC channel belongs. Therefore, a separate DRB/SRB differentiation bit is not needed in the PDU header. 
Proposal 3. 	DRB/SRB differentiation indication is not necessary in the adaptation layer header.
Control PDU
[bookmark: _Hlk92651755]We have already agreed to introduce the D/C bit in the PDU at least for future compatibility. It is not clear whether a control PDU is needed. As we have agreed that adaptation layer over PC5 is only for bearer mapping purpose, there is no other need such as flow control. For the adaptation layer over Uu, we have agreed that Uu RLF indication is not to be done using a separate control PDU in this release. Therefore, we can agree to not introduce a control PDU over the adaptation layer. 
Proposal 4. 	Control PDU is not introduced for the adaptation layer. 
Radio bearer ID
Considering that both SRB and DRBs are to be relayed using the adaptation layer over PC5 and Uu, the radio bearer ID in the adaptation layer header should be able to represent the maximum DRB ID that is allowed in current specification. If we do not consider SRB/DRB differentiation, the same ID should be able to represent values of 0,1,2,3 for SRB as well as 0 to 29 for DRB. As is well understood, a 5-bit indicator is sufficient to represent the maximum expected radio bearer ID. 
Proposal 5. 	5-bits are assigned to carry radio bearer ID within the adaptation layer header over both PC5 and Uu.
Remote UE ID
We have agreed to introduce Remote UE local ID within the adaptation layer over Uu. Multiple companies have different suggestions on the ID length. The values vary between 24 bits and 3 bits. For reference, we understand that the fullI-RNTI used for resume within a gNB scope is 24 bits in length while the DESTINATION BAP address used in IAB is 10 bits. We have already agreed that it is up to gNB implementation to ensure that the local ID is unique within the Relay UE scope and the gNB can always update the local ID when a collision occurs. Furthermore, we understand from TS 38.331 that the maximum number of sidelink destinations a UE may have could be 32. Given this consideration, we think it is prudent to introduce at least a 6-bit remote UE local ID with 4 R bits (which allows for 64 possibilities) considering 5-bit RB ID and 1-bit D/C or 10-bit with 1 R bit when it is byte-aligned.
Proposal 6. 	Remote UE local ID of at least 6 bits is used in the header of adaptation layer over Uu.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the remaining adaptation layer related aspects and makes the following observation and proposals: 
Observation 1. 	There is increased overhead over PC5 and signalling from gNB to the Remote UE in supporting Remote UE local ID within the PC5 adaptation layer header when there is no technical need. 
Proposal 1. 	SidelinkUEInformationNR report to include an indication (e.g. sl-NeedLocalID within parameters to request TX resources) to request Remote UE local ID allocation for relaying purpose. 
Proposal 2. 	Remote UE local ID is not supported in PC5 adaptation layer header i.e. option 1 (always absent in this release). Option 3 can be considered as a compromise solution if there is no consensus among companies.
Proposal 3. 	DRB/SRB differentiation indication is not necessary in the adaptation layer header.
Proposal 4. 	Control PDU is not introduced for the adaptation layer. 
Proposal 5. 	5-bits are assigned to carry radio bearer ID within the adaptation layer header over both PC5 and Uu.
Proposal 6. 	Remote UE local ID of at least 6 bits is used in the header of adaptation layer over Uu.
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