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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is for the discussion of adaptation layer for L2 U2N Relay.
Discussion
Architecture
For BCCH/PCCH
Since SI is broadcasted on Uu (instead for a specific UE), there is no need for adaptation layer for either Uu or PC5 hop, and same logic holds for PCCH.
Proposal 1 [bookmark: _Toc68097222]For L2 UE-to-Network Relay, not support adaptation layer at PC5 hop, for BCCH and PCCH.
For DCCH/DTCH
For DCCH and DTCH, the commonality is that they are both carried via PDCP entity, and rely on RLC which is not TM. Based on TR
Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE is left to WI phase (assuming down-selection first before studying too much on the detailed PC5 adaptation layer functionalities).
The left issue is how to decide on the existence of adaptation layer over PC5 hop.
Considering that there are both view on 
· Support it on PC5: considering the forward compatibility;
· Not support it on PC5: considering the increased overhead for single hop;
It seems a reasonable compromise is to make the existence of the adaptation layer at PC5 hop configurable, taking the optional UE capability on support adaptation layer over PC5 hop into account.


Figure 1 Stack for DCCH/DTCH
Proposal 2 [bookmark: _Toc68097223]For L2 UE-to-Network Relay, support adaptation layer at PC5 hop in a configurable manner, for DCCH and DTCH.
For CCCH
Different from DCCH, 
· For PC5 hop: CCCH may happen before network obtaining the capability of remote UE, so that if remote UE does not support adaptation layer over PC5 hop, it cannot support that for CCCH message.
· For Uu hop: 
· For UL message, it normally carry the UE ID info within the content of the CCCH message (e.g., RRCSetupRequest, RRCResumeRequest, RRCResumeRequest1, RRCReconfigurationComplete), so adaptation layer for UL CCCH message is not needed;
· For DL message, relay UE has to know which remote UE the message should be forwarded to, so that the adaptation layer is needed;


Figure 2 Stack for UL CCCH


Figure 3 Stack for DL CCCH
Proposal 3 [bookmark: _Toc68097224]For L2 UE-to-Network Relay, not support adaptation layer at PC5 hop for CCCH.
Proposal 4 [bookmark: _Toc68097225]For L2 UE-to-Network Relay, support adaptation layer at Uu hop for CCCH only for DL, i.e., not support for UL.
PDU format
According to the TR
For L2 UE-to-Network Relay, for uplink
[…]
-	The Uu adaptation layer is used to support Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and Remote UE is included in the Uu adaptation layer at UL in order for gNB to correlate the received data packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 UE-to-Network Relay, for downlink
[…]
-	The Uu adaptation layer needs to support Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and the identity information of Remote UE needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received data packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.
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.
For remote UE ID
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 5 [bookmark: _Toc68097226]For SL adaptation layer, support a field of 10-bit to carry remote UE ID, the said 10-bit ID for each remote UE is configured by network.
For bearer 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.
For DRB, for forwards compatibility, it is suggested to use 32 as the reference, i.e., 6-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. 
Proposal 6 [bookmark: _Toc68097227]For SL adaptation layer, support a field of 6-bit to carry bearer ID of remote UE.
For D/C-field and PDU type
The need of this field relates to the need of control PDU, for which in IAB three types of control PDU are introduced, including
· Flow control feedback
· Flow control pooling
· RLF indication
Obviously, RLF indication helps SL relay in a way that if RLF happen at Uu link, it can be used to notify the SL link on the failure, so that this functionality is needed.
Otherwise, the flow control is not very motivated for single hop, since the Uu-BSR and SL-BSR of relay UE can handle the UL and DL congestion level in a good manner.
Proposal 7 [bookmark: _Toc68097228]For SL adaptation layer, support D/C-field and PDU type for BH failure indication.
For R-bit
R-bit is needed anyway.
Proposal 8 [bookmark: _Toc68097229]For SL adaptation layer, support R-bit by taking byte-alignment into account.

Conclusion
We have the following proposals:
Proposal 1	For L2 UE-to-Network Relay, not support adaptation layer at PC5 hop, for BCCH and PCCH.
Proposal 2	For L2 UE-to-Network Relay, support adaptation layer at PC5 hop in a configurable manner, for DCCH and DTCH.
Proposal 3	For L2 UE-to-Network Relay, not support adaptation layer at PC5 hop for CCCH.
Proposal 4	For L2 UE-to-Network Relay, support adaptation layer at Uu hop for CCCH only for DL, i.e., not support for UL.
Proposal 5	For SL adaptation layer, support a field of 10-bit to carry remote UE ID, the said 10-bit ID for each remote UE is configured by network.
Proposal 6	For SL adaptation layer, support a field of 6-bit to carry bearer ID of remote UE.
Proposal 7	For SL adaptation layer, support D/C-field and PDU type for BH failure indication.
Proposal 8	For SL adaptation layer, support R-bit by taking byte-alignment into account.
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