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Based on the discussions in RAN2 meetings, we have reached a lot of agreements on PC5/Uu adaptation layer functionalities, local ID allocation and bearer mapping configuration etc. In this paper, we continue discussing the remaining issues on L2 U2N relay Adaptation layer design, e.g. remote UE identification, bearer mapping and SRAP PDU format.
2 Discussion
2.1 Remote UE identification
2.2.1 Remote UE identification at relay UE
In the last meeting, it has been agreed that
Agreement: 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.
It means that relay UE has to support the remote UE identification for DL traffic. Relay UE determines the egress PC5 connection based on the received adaptation layer data, where the carried remote UE ID uniquely identifies one remote UE and the PC5 connection. Therefore, remote UE ID in the header is the only input parameter to the functionality of egress PC5 connection determination at relay UE for DL.
Observation 1: For DL traffic, relay UE has to know the mapping from remote UE ID to PC5 connection (i.e. remote UE ID should be known to relay UE for any DL traffic).
Proposal 1: For DL, relay UE determines the egress PC5 connection, based on the remote UE ID included in the Uu SRAP header.
Since relay UE already knows the mapping from remote UE ID to PC5 connection for DL purpose, it is straightforward that relay UE can also add the remote UE ID in Uu adaptation layer header based on the ingress PC5 connection for UL case.
Observation 2: Since Relay UE knows the mapping between PC5 connection and remote UE ID anyway, it is possible for relay UE to add the remote UE ID in Uu adaptation layer header for UL traffic.
Proposal 2: For UL, relay UE determines the remote UE ID to be added in the Uu SRAP layer header, based on the ingress PC5 connection.
Since the only functionality of PC5 adaptation layer is bearer mapping, as agreed, there is no further motivation to include remote UE ID in the PC5 adaptation layer header, which would add more overhead instead.
Observation 3a: Remote UE ID is useless in PC5 SRAP header, if relay UE can add the remote UE ID for Uu SRAP header of UL data.
Observation 3b: Remote UE ID will never be used by remote UE for DL.
Observation 4: In future release with multiple hop routing, path ID is needed anyway, which makes new header format inevitable in the future. So, there is no need to just keep the unused remote UE ID in R17.
Observation 5: R bits should be sufficient for any future extension.
Proposal 3: The PC5 SRAP header does not include remote UE ID.
2.2.2 Remote UE ID size
As agreed in last RAN2 meeting, “Serving gNB of relay UE assigns the local/temp remote UE ID”, and “It is left to gNB implementation to avoid collision on the usage of local/temp remote UE ID”. Therefore, it can be gNB implementation when allocating the remote UE ID on whether the remote UE ID is unique within the connected relay UE or unique within the gNB. 
gNB can identify the remote UE by considering the remote UE ID and its connected relay UE among the scope of gNB. Also, in R17, the remote UE ID will be only maintained per connected relay UE, i.e. leaving the current relay UE means invalidation of remote UE ID, since there is no indirect to indirect path switch. 
Observation 6: Remote UE ID is unnecessary to be unique among gNB (i.e. uniqueness among the connected relay UE is sufficient).
In R16 NR sidelink communication, the maximum number of destination over a sidelink is 32. Following this design, the maximum number of connected remote UE over a sidelink of Relay UE is 32.
maxNrofSL-Dest-r16                      INTEGER ::= 32      -- Maximum number of destination for NR sidelink communication
[bookmark: _GoBack]Observation 7: Based on R16 NR sidelink communication design, the maximum number of PC5 connections for a relay UE is 32.
In case the remote UE ID is unique within the relay UE, 5-bits remote UE ID is sufficient considering the maximum number of connected remote UEs. To give gNB implementation more flexibility on remote UE ID allocation, 8 bits is more than sufficient as the remote UE ID size.
Proposal 4: The size of remote UE ID is 8 bits.
Proposal 5: RAN2 to clarify the remote UE ID is unique within the connected relay UE.
2.2.4 Remote UE ID allocation issue
It is agreed in last meeting that 
Agreement: 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.
In R16 NR sidelink communication, a source UE shall include the destination L2 ID of its peer UE in the SUI message to request NR sidelink communication resource. Therefore, when relay UE requests the allocation of local remote UE ID, an indicator is need to indicate the reported L2ID is from a remote UE, i.e., to differ from the L2ID that requests sidelink communication resource. For example, we can use a separate IE or a 1-bit indicator to indicate. 
Proposal 6: When reporting the L2 ID of remote UE in the SUI message, relay UE should indicate that the L2 ID is for a remote UE to requiring local ID allocation.
Based on the SUI message from relay UE, gNB configures the remote UE ID to relay UE. Assuming relay UE will report the L2 ID of any connected remote UE to the gNB as in legacy R16 in SUI, gNB can allocate the remote UE ID for each reported L2 ID of remote UE. In responds to the SUI message, gNB may use dedicated RRC signaling to configure relay UE with a list of remote UE ID mapping to the list of remote UE’s L2 ID, as reported in the SUI message.
Proposal 7: RAN2 confirm that gNB configures relay UE with the mapping between remote UE’s L2 ID and remote UE’s local ID.
2.2 Bearer mapping
2.3.2 Remote UE bearer ID size/range
It is agreed in last meeting that a Uu DRB and a Uu SRB are mapped to different PC5 RLC channels or different Uu RLC channels. That is, DRBs and SRBs are naturally differentiated by RLC channels. 
In the current ASN.1 design, the radio bearer ID for remote UE SRBs and DRBs are followings:
· DRB-Identity ::= INTEGER (1..32)
· SRB-Identity ::= INTEGER (1..3)
Therefore, 5 bits are enough to contain the remote UE bearer IDs, including all SRBs and DRBs.
Proposal 8: The size of remote UE bearer ID in the SRAP header is 5 bits.
Another open issues is whether to assign remote UE bearer ID for its SRB0. It’s agreed that Uu adaption layer for SRB0 should be included. Even though the dedicate Uu RLC is assumed for SRB0, it is the unified design to have the common Uu adaption layer header format (i.e. always including the remote UE bearer ID filed). Therefore, we should also assign one remote UE bearer ID for SRB0, e.g. “0”.
Proposal 9: Include remote UE bearer ID in the Uu SRAP layer header also for SRB0 (e.g. value “0”).
Based on proposals 8 and 9, the bearer ID in the adaptation header can be as follows.
Proposal 10a: For DRB, the BEARER ID in SRAP header is DRB-Identity minutes 1 (i.e. 0 for DRB1, … and 31 for DRB32).
Proposal 10b: For SRB, the BEARER ID in SRAP header is SRB-Identity (i.e. 0/1/2/3 for SRB0/1/2/3).
2.3.2 Bearer mapping at remote UE
It is agreed that For UL bearer mapping, remote UE is configured by gNB with a mapping from Uu E2E bearer ID to egress PC5 RLC channel ID. It should be noted that the “egress PC5 RLC channel” refers to the PC5 connection for U2N relay, as a Remote UE may establish multiple PC5 connections, in which one is for U2N relaying and the others are for sidelink communication.
Proposal 11: For the UL bearer mapping configuration at remote UE, the “egress PC5 RLC ID” refers to the PC5 connection of U2N relay.
2.3 SRAP PDU format
As clauses 2.1 and 2.2 state, the size of remote UE ID is 8 bits and the size of remote UE bearer ID is 5 bits in the SRAP header. Besides, it is agreed in last meeting that D/C bit is defined in the adaptation layer header at least for future compatibility.  Accordingly, the SRAP PDU format header format can be as follows.
Proposal 12: The SRAP PDU format header format can be:
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1. Conclusion
In this contribution, we discussed the L2 adaptation layer design and have the following observation and proposal:
Observation 1: For DL traffic, relay UE has to know the mapping from remote UE ID to PC5 connection (i.e. remote UE ID should be known to relay UE for any DL traffic).
Observation 2: Since Relay UE knows the mapping between PC5 connection and remote UE ID anyway, it is possible for relay UE to add the remote UE ID in Uu adaptation layer header for UL traffic.
Observation 3a: Remote UE ID is useless in PC5 SRAP header, if relay UE can add the remote UE ID for Uu SRAP header of UL data.
Observation 3b: Remote UE ID will never be used by remote UE for DL.
Observation 4: In future release with multiple hop routing, path ID is needed anyway, which makes new header format inevitable in the future. So, there is no need to just keep the unused remote UE ID in R17.
Observation 5: R bits should be sufficient for any future extension.
Observation 6: Remote UE ID is unnecessary to be unique among gNB (i.e. uniqueness among the connected relay UE is sufficient).
Observation 7: Based on R16 NR sidelink communication design, the maximum number of PC5 connections for a relay UE is 32.

Proposal 1: For DL, relay UE determines the egress PC5 connection, based on the remote UE ID included in the Uu SRAP header.
Proposal 2: For UL, relay UE determines the remote UE ID to be added in the Uu SRAP layer header, based on the ingress PC5 connection.
Proposal 3: The PC5 SRAP header does not include remote UE ID.
Proposal 4: The size of remote UE ID is 8 bits.
Proposal 5: RAN2 to clarify the remote UE ID is unique within the connected relay UE.
Proposal 6: When reporting the L2 ID of remote UE in the SUI message, relay UE should indicate that the L2 ID is for a remote UE to requiring local ID allocation.
Proposal 7: RAN2 confirm that gNB configures relay UE with the mapping between remote UE’s L2 ID and remote UE’s local ID.
Proposal 8: The size of remote UE bearer ID in the SRAP header is 5 bits.
Proposal 9: Include remote UE bearer ID in the Uu SRAP layer header also for SRB0 (e.g. value “0”).
Proposal 10a: For DRB, the BEARER ID in SRAP header is DRB-Identity minutes 1 (i.e. 0 for DRB1, … and 31 for DRB32).
Proposal 10b: For SRB, the BEARER ID in SRAP header is SRB-Identity (i.e. 0/1/2/3 for SRB0/1/2/3).
Proposal 11: For the UL bearer mapping configuration at remote UE, the “egress PC5 RLC ID” refers to the PC5 connection of U2N relay.
Proposal 12: The SRAP PDU format header format can be:
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