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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss the left issue on adaptation layer of L2 U2N Relay.
Discussion on UP aspect
Issue-1: Relay/Non-Relay traffic differentiation
For the Relay/Non-relay traffic differentiation on Uu link, based on the survey during R2#115 [604], 13 out of 19 selected option-1 for Q2.1-2, i.e., rely on LCID to differentiate relay and non-relay traffic.
It is suggested to go for the majority view to solve this issue.
Proposal 1 [bookmark: _Toc85442398]For Uu hop, rely on LCID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
For the Relay/Non-relay traffic differentiation on PC5 link:
On the one hand, based on SA2 conclusion (in S2-2105726r07), 
A 5G ProSe Remote UE and a 5G ProSe UE-to-Network Relay shall set up a separate PC5 unicast links  if an existing unicast link(s) was established with a different Relay Service Code or without a Relay Service Code.
SA2 
· Ruled out the case where “there is an existing L2 link for non-relay traffic, the new traffic for relay can be carried on the same L2 link”;
· But did not rule out the case where “there is an existing L2 link for relay traffic, the new traffic for non-relay can be carried on the same L2 link”
So, for the latter case, RAN2 has to conclude the solution for relay/non-relay traffic differentiation on PC5 hop as well. Based on the survey during R2#115 [604], 11 out of 18 selected option-2 for Q2.2-3, i.e., rely on LCID to differentiate relay and non-relay traffic. And also, L2-ID based solution is always there already.
It is suggested to go for the majority view to solve this issue.
Proposal 2 [bookmark: _Toc85442399]For PC5 hop, rely on L2-ID and LCID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
Issue-2: Control PDU
In RAN2#115, it was agreed that
Uu RLF is not indicated in adaptation layer.
Then the left issue is flow control. 
Considering R17 SL Relay is limited to a single hop, gNB has full information of Tx buffer of relay UE, but does not know the buffer status of remote UE. However, considering it is remote UE itself to perform the resource selection in mode-2, and gNB can still base on measurement report to know the mode-2 resource pool congestion status (i.e., based on CBR), there seems no clear motivation to introduce the flow-control mechanism.
Proposal 3 [bookmark: _Toc85442400]Do not introduce control PDU for SL adaptation layer in R17.
Issue-3: Data PDU
Considering R2#115 conclusion
Proposal 5	Adaptation layer is not present over PC5 hop for SRB0 [16/19].
Proposal 1 (revised)	For SRB0, adaptation layer is present over Uu hop for UL.
Proposal 2		For SRB0, adaptation layer is present over Uu hop for DL.
It is straightforward to apply adaptation layer to SRB1/2/DRB of PC5 hop.
Proposal 4 [bookmark: _Toc85442401]Adaptation layer is present over PC5 hop for SRB1/SRB2 and DRB(s). 
For simplicity and future-proof reason, it is suggested to adopt the same format for PC5 and Uu hop.
Proposal 5 [bookmark: _Toc85442402]Adopt same PDU format for SL adaptation layer over PC5 and Uu hop
So that based on the TR, there are 2 key fields needed, one is remote UE ID, and the other is bearer ID, and additionally, R-bit is needed anyway for forwards compatibility.
When considering the length for remote UE ID, one has to consider:
· The L2 ID is of 24-bit length, i.e., can support a number of 4 M remote UEs in a relay system w/o collision;
· In IAB, the ID is of 10-bit length, i.e., can support a number of 1 K remote UEs in a relay system w/o collision;
And in WID, there is a requirement on security
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
So that one may want to conclude the length of remote UE in a way that no need to reuse the 24bit directly, to avoid security concern, and also to reduce the unnecessary signalling overhead if the target relaying system load is not that high.
Proposal 6 [bookmark: _Toc78874211][bookmark: _Toc85442403]For SL adaptation layer, support a field of 10-bit to carry remote UE ID.
When considering the length for remote UE ID, one has to consider:
· In 331, the DRB-Identity is of (1...32), and the SRB-Identity is of (1...3);
· In 306, the #DRBs is 16 per UE, applicable to NR SA, NR-DC and NE-DC;
And in WID, there is a NOTE that
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.
And in RAN2#113bis, it is agreed that
Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. (23/24)
So, if one follows the agreement, i.e., the ID space of DRB-ID and SRB-ID may overlap with each, there is no possibility to consider RLC channel sharing between DRB and SRB, i.e., no need to different SRB and DRB via ID space split, So, 
· For DRB, for forwards compatibility, it is suggested to use 32 as the reference, i.e., 5-bit.
· For SRB, for SRB0, it has to be supported using separated bearer, due to its special stack, i.e., RLC TM and no PDCP. And the left ones SRB1/2/3 requires 2 bits.
So, in total, the max value of 5-bit is sufficient for both SRB and DRB.
Proposal 7 [bookmark: _Toc78874212][bookmark: _Toc85442404]For SL adaptation layer, support a field of 5-bit to carry bearer ID of remote UE.
R-bit is needed anyway. For byte alignment reason, 1-bit R-bit is enough
Proposal 8 [bookmark: _Toc78874214][bookmark: _Toc85442405]For SL adaptation layer, support 1-bit R-bit.
So, in short, it results into the following data PDU format

         
Figure 1 Data PDU format for adaptation layer

Discussion on CP aspect
Issue-4: Configuration for Relay UE
Firstly, Relay UE has to know the mapping of remote UE and temp UE ID which is useful for relay to deliver the DL packet, and to deliver the UL packet for SRB0.
We understand it has been solved by the following two agreements.
Proposal 3b: The UE ID in the adaptation layer header is a local, temporary remote UE ID. FFS whether the local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE. (23/24)

Proposal 8		Serving gNB of relay UE assigns the local/temp remote UE ID.
The left issue is when the relay UE can get this configuration, before or after first SRB0 message. 
One straightforward solution is to rely on SUI message report from relay to gNB, i.e.,
Step-1: Relay UE get first SRB0 UL message from remote UE
Step-2: Relay UE report the remote UE ID to gNB
Step-3: gNB configure temp UE ID for the concerned remote UE to relay UE
Step-4: Relay UE sends the SRB0 UL message to gNB, with adaptation layer header where the configured temp UE ID is included.
Proposal 9 [bookmark: _Toc85442406]Relay UE is configured by gNB with the UE ID to be used in adaptation layer, after reporting the remote UE via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE.
Secondly, Relay UE has to know which egress RLC to use
· Firstly, the input for egress-RLC includes Remote UE or UE ID, 
· Secondly, the input may include either ingress RLC or the associated bearer-ID
We slightly prefer input based on ingress RLC channel to align with the solution of IAB.
For PC5 RLC channel, to align with the following agreement
Proposal 6-1: [20/23] [Easy] For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel. 
Proposal 6-3: [23/23] [Easy] For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel. 
It is up to network configuration to ensure the egress PC5 RLC channel for SRB0/1 is aligned with the specified configuration at remote UE side.
Proposal 10 [bookmark: _Toc85442407]For DL, Relay UE is configured with egress PC5 RLC channel per ingress Uu RLC channel per remote UE.
For Uu RLC channel 
Proposal 11 [bookmark: _Toc85442408]For UL, Relay UE is configured with egress Uu RLC channel per ingress PC5 RLC channel per remote UE.

Issue-5: Configuration for Remote UE
Firstly, for UL data, remote UE has to know the temp UE ID to be used in adaptation layer.
· During RRC setup, the UE ID info can be included in the RRCSetup message, which is delivered via SRB0 (without adaptation layer header) to remote UE.
· During handover, the UE ID info can be included in the RRCReconfiguration message, in order to deliver the updated UE ID for the target gNB.
· During resume and reestablishment procedure, since the first DL message is over SRB1 with adaptation layer header, remote UE can get the UE ID information by reading the adaptation layer PDU directly.
Proposal 12 [bookmark: _Toc85442409]Remote UE can obtain UE ID to be used in adaptation layer from 1) RRCSetup message during setup procedure, 2) RRCReconfiguration message during handover procedure, 3) adaptation layer header of RRCResume for resume procedure, and 4) adaptation layer header of RRCReestablishment for reestablishment procedure.
Secondly, for UL data, remote UE has to know the PC5 RLC channel to be used for each bearer.
To align with the following agreement
Proposal 6-1: [20/23] [Easy] For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel. 
Proposal 13 [bookmark: _Toc85442410]Remote UE is configured with the PC5 RLC channel to be used for each Uu bearer, via specified configuration for SRB0 and otherwise network configuration.

Conclusion
We have the following proposals:
Proposal 1	For Uu hop, rely on LCID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
Proposal 2	For PC5 hop, rely on L2-ID and LCID to differentiate relay and non-relay traffic, i.e., no impact to adaptation layer design.
Proposal 3	Do not introduce control PDU for SL adaptation layer in R17.
Proposal 4	Adaptation layer is present over PC5 hop for SRB1/SRB2 and DRB(s).
Proposal 5	Adopt same PDU format for SL adaptation layer over PC5 and Uu hop
Proposal 6	For SL adaptation layer, support a field of 10-bit to carry remote UE ID.
Proposal 7	For SL adaptation layer, support a field of 5-bit to carry bearer ID of remote UE.
Proposal 8	For SL adaptation layer, support 1-bit R-bit.
Proposal 9	Relay UE is configured by gNB with the UE ID to be used in adaptation layer, after reporting the remote UE via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE.
Proposal 10	For DL, Relay UE is configured with egress PC5 RLC channel per ingress Uu RLC channel per remote UE.
Proposal 11	For UL, Relay UE is configured with egress Uu RLC channel per ingress PC5 RLC channel per remote UE.
Proposal 12	Remote UE can obtain UE ID to be used in adaptation layer from 1) RRCSetup message during setup procedure, 2) RRCReconfiguration message during handover procedure, 3) adaptation layer header of RRCResume for resume procedure, and 4) adaptation layer header of RRCReestablishment for reestablishment procedure.
Proposal 13	Remote UE is configured with the PC5 RLC channel to be used for each Uu bearer, via specified configuration for SRB0 and otherwise network configuration.
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