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1   Introduction
This tdoc focuses on open and contentious issues related to the design of Adapt layer(s) on Uu and PC5, building on existing RAN2 agreements. More specifically, we cover various stage-3 details to do with Adapt header design.
2   Adapt layer on Uu
To start off, we make an assumption that there is no multiplexing of relay UE and remote UE at the Adapt layer (i.e. that there is no requirement – at this stage – on the design of Adapt having to enable this multiplexing; we discuss this further in our companion tdoc R2-2110385).
An Adapt layer packet will therefore either carry data traffic intended for the remote UE(s), or control signaling intended for the relay UE. These can be separated by a D/C flag. We therefore propose:

Proposal 1: A Uu Adapt packet comprises a D/C flag, followed by payload.

Proposal 2: For a ‘D’ type of packet (carrying remote UE data), the payload comprises several sub-PDUs, each containing: temporary remote UE ID, bearer ID, and data.

Proposal 3: For a ‘C’ type of packet (carrying control signaling intended for / from the relay UE), the payload comprises an Adapt Control PDU.

The only use for an Adapt Control PDU that we envisage in Rel-17 is flow control feedback, whereby the Adapt Control PDU carries report on SL buffer load of Relay UE to the gNB (more on this in our submission R2-2110451):

Proposal 4: Adapt Control PDU is introduced on Uu to report SL buffer load of Relay UE for purposes of flow control.
The length of the ID fields introduced above is the next thing to be considered. Regarding temporary remote UE ID, we should first confirm whether it is cell-specific or relay-specific, the latter being our preferred option: 
Proposal 5: The temporary remote UE ID is relay-specific.

For a relay-specific temporary remote UE ID, 8 bits appear to be enough. However, for the special case of transmission of SRB0, and as agreed in RAN2#115-e, Adapt is present for both UL and DL transmission of SRB0. In this special case, there are several options of identifying the remote UE:

1. There is no Adapt-specific ID in the header. Instead, the relay UE uses the knowledge of remote UE’s S-TMSI, provided by the remote UE to the relay UE for paging purposes. gNB then creates/configures a local ID which is mapped to Remote UE’s S-TMSI. This configuration is sent to the Relay UE via Relay UE’s RRCReconfiguration message.
2. SRC L2 ID of Remote UE (24 bits in length) is used in the header for both directions (UL and DL). The SRC L2 ID of Remote UE is provided to Relay UE during PC5 link establishment between Remote UE and Relay UE. It is assumed that Relay UE sends SRC L2 ID in Adapt header to gNB. gNB also sends the same SRC L2 ID in Adapt header to Relay UE. So in this case gNB does not have to send Adapt (local ID) – to – S-TMSI/I-RNTI mapping to Relay UE.

3. SRC L2 ID of Remote UE (24 bits) is sent in the Adapt header for UL SRB0. gNB then configures local ID which is mapped to Remote UE’s SRC L2 ID or S-TMSI (as both IDs are present in the UL message – SRC L2 ID in the Adapt header, and S-TMSI as part of Remote UE’s SRB0 signaling, e.g. RRCSetupRequest message). The configuration (mapping) is sent to Relay UE via Relay UE’s RRCReconfiguration message. The local ID is carried in adapt header.

4. SL SRC L2 ID of Remote UE is sent in a MAC CE of a MAC PDU which includes the SRB0 message of Remote UE. If the MAC PDU includes multiple SRB0 messages from different Remote UEs, Multiple SL SRC L2 IDs corresponding to the Remote UEs can be included in MAC PDU in the same order in which the MAC SDUs of Remote UEs are included in MAC PDU for transmission on the Uu link.

In all of the above cases apart from Option 2, the Adapt header for SRB0 transmission is different from ‘regular’ Adapt header. In Option 2, SRC L2 ID is used in Adapt header as Remote UE ID. So in this case the SRC L2 ID is used in Adapt header for the transmission/reception of any of Remote UE’s SRBs/DRBs, and not just SRB0, resulting in a fixed temporary UE ID field size, but also increasing the signaling overhead.
Options 2-4 above have one thing in common: the local ID assignment is triggered once the relay UE has already received the UL SRB0 message. Whereas Option 1 is triggered as soon as a remote UE connects to relay UE. Option 2 uses a 24bit ID in the header, which is not aligned with our design intention of using 8 bit local ID (as explained in the previous paragraph). Options 3&4 use “temporary” temporary ID in UL SRB0, while using local ID in DL SRB0, therefore inbetween UL SRB0 and DL SRB0, the RRCReconfiguration message can be used to configure local ID at the relay UE.  
Proposal 6: RAN2 to discuss the length of the temporary remote UE ID, in line with the below 4 options for the special case of SRB0 transmission:
1. There is no Adapt-specific ID in the header. Instead, the relay UE uses the knowledge of remote UE’s S-TMSI, provided by the remote UE to the relay UE for paging purposes.
2. SRC L2 ID of Remote UE (24 bits in length) is used in the header for both directions (UL and DL), for the transmission/reception of any of Remote UE’s SRBs/DRBs, and not just SRB0.
3. SRC L2 ID of Remote UE (24 bits) is sent in the Adapt header for UL SRB0. gNB then configures local ID which is mapped to Remote UE’s SRC L2 ID or S-TMSI.

4. SL SRC L2 ID of Remote UE is sent in a MAC CE of a MAC PDU which includes the SRB0 message of Remote UE.
Regarding configurability of Adapt, at RAN2#115-e it was agreed to postpone discussions on configurability of Uu adaptation layer header and revisits it if time allows. Given that existing open issues can in our view be resolved fairly quickly, we do feel the following proposal should still be considered:
Proposal 7: RAN2 to agree that presence of Adapt header can be configurable in the general case.
3   Adapt layer on PC5
RAN2 already agreed that the sole function of PC5 Adapt layer is bearer mapping. Other functions and uses are precluded in Rel-17. The contents of the PC5 Adapt PDU is therefore fairly straightforward:
Proposal 8: A PC5 Adapt packet comprises several sub-PDUs, each containing bearer ID, and data.
Proposal 9: Bearer ID size corresponds to standard SL bearer space.

Proposal 10: PC5 Adapt Control PDUs are not supported.

4   Conclusions
Based on the analysis above, we propose the following with respect to the further work that should be carried out by RAN2 on implementing Adapt on Uu and PC5 for Sidelink Relaying:

Proposal 11: A Uu Adapt packet comprises a D/C flag, followed by payload.

Proposal 12: For a ‘D’ type of packet (carrying remote UE data), the payload comprises several sub-PDUs, each containing: temporary remote UE ID, bearer ID, and data.

Proposal 13: For a ‘C’ type of packet (carrying control signaling intended for / from the relay UE), the payload comprises an Adapt Control PDU.

Proposal 14: Adapt Control PDU is introduced on Uu to report SL buffer load of Relay UE for purposes of flow control.
Proposal 15: The temporary remote UE ID is relay-specific.

Proposal 16: RAN2 to discuss the length of the temporary remote UE ID, in line with the below 4 options for the special case of SRB0 transmission:

1. There is no Adapt-specific ID in the header. Instead, the relay UE uses the knowledge of remote UE’s S-TMSI, provided by the remote UE to the relay UE for paging purposes.
2. SRC L2 ID of Remote UE (24 bits in length) is used in the header for both directions (UL and DL), for the transmission/reception of any of Remote UE’s SRBs/DRBs, and not just SRB0.

3. SRC L2 ID of Remote UE (24 bits) is sent in the Adapt header for UL SRB0. gNB then configures local ID which is mapped to Remote UE’s SRC L2 ID or S-TMSI.

4. SL SRC L2 ID of Remote UE is sent in a MAC CE of a MAC PDU which includes the SRB0 message of Remote UE.
Proposal 17: RAN2 to agree that presence of Adapt header can be configurable in the general case.
Proposal 18: A PC5 Adapt packet comprises several sub-PDUs, each containing bearer ID, and data.

Proposal 19: Bearer ID size corresponds to standard SL bearer space.

Proposal 20: PC5 Adapt Control PDUs are not supported.
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