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1   Introduction
Based on the WID approved at RAN#91e, the following is within the scope of the Sidelink Relay Rel-17 work (as part of objectives specific to L2 relaying):
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:

4. Specify mechanisms for service continuity 

a. Limited to intra-gNB cases [RAN2]

5. Specify mechanisms for U2N Adaptation layer design [RAN2]

a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

At the RAN2#113bis-e meeting, the following was agreed pertaining to L2 protocol architecture:

Proposal 3: For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu. FFS for SRB0. FFS if the presence of adaptation layer header can be configurable. (24/24)

Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. (23/24)

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 3c: Mapping is done at Relay UE between PC5 RLC bearer IDs, identity information of remote UE and Uu radio bearer, and Uu RLC bearer IDs.

Proposal 4: Send LS to inform SA3 of RAN2 decision of disclosing in adaptation layer header temporary UE ID, configured by the serving gNB or by the relay UE, and to request SA3 feedback if there is security issue.

In this tdoc we look at outstanding issues to do with the Adaptation layer (Adapt) design with focus on configuration aspects, and certain QoS management aspects, most notably latency reduction, as well as some miscellaneous configuration aspects.
2   Transmission of SRB0 message over Uu between Relay UE and gNB 

During the SI phase, the question was raised as to whether the first RRC message needs to be encapsulated by the Uu Adapt layer. This is still an open issue, as captured in the above FFS. 

In cases where Uu adaptation layer is not available for the first RRC message transmission, encapsulating SRB0 by the Uu Adapt layer will not be possible. In our understanding, the benefit of requiring the first RRC message to be encapsulated by the Uu Adapt layer is a unified design between treatment of SRB0 and treatment of other SRBs. However, insisting on Adapt being always-on may be limiting. Additionally, by assuming Adapt has to be configured before SRB0 can be sent makes assumptions that may impact implementation. We therefore propose the following:

Proposal 1: SRB0 message between Relay UE and gNB can be transmitted even if Adapt is not configured.
3   Configurability of Adapt header and potential transparency of the Adaptation layer
Following from the above discussion, and as captured in another FFS above, the next step is to examine whether Adapt could be transparent in some other cases. There will of course be cases where traffic from the gNB terminates at the Relay UE. Another common example is where only a single Remote UE attaches to the Relay UE and 1:1 mapping is deployed. In both these cases Adapt header is superfluous. Based on these examples and the Proposal 4, we propose the following:
Proposal 2: RAN2 to agree that presence of Adapt header can be configurable in the general case.
4   Delivery of remote UE’s SRB0, RRCResume and RRCReestablishment messages
As per the following agreements (and focusing on the highlighted FFSs below):
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 6-2: [21/23, 22/23]  [Easy] For the delivery of remote UE’s SRB1 RRC message other than RRCResume and RRCReestablishment message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and 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. 

Proposal 6-4: [21/23, 22/23] [Easy] For the delivery of remote UE’s SRB2 RRC message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 

Proposal 6-5: [23/23, 23/23] [Easy] For the delivery of remote UE’s Uu DRB packet, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 

A fixed configuration is specified for PC5 SLRB configuration to carry Remote UE’s SRB0 messages. For the same purpose i.e., to carry Remote UE’s SRB0 messages, a fixed configuration can be specified for Uu RLC channel configuration between Relay UE and gNB

For Remote UE’s RRCResume and RRCReestablishment messages, default configuration is used for the PC5 SLRB configuration between Remote UE and Relay UE. Similarly, default configuration based Uu RLC channel configuration can be applied for relaying the Remote UE’s RRCResume and RRCReestablishment messages between Relay UE and gNB.

To sum up – the same principle of PC5 RLC channel configuration for Remote UE can be applied for Uu RLC channel configuration for the delivery of Remote UE’s RRC messages:
Proposal 3: Fixed Uu RLC channel configuration is used for the delivery of Remote UE’s SRB0 message. 
Proposal 4: Default Uu RLC channel configuration is used for the delivery of Remote UE’s RRCResume and RRCReestablishment messages.

5   Traffic differentiation between relaying and non-relaying traffic

Without differentiation, both relaying and non-relaying traffic are delivered to the remote UE in the same way. One benefit of differentiation could be prioritization of e.g. non-relaying traffic over relaying traffic at the relay, for transmission to the remote UE. We therefore think that traffic differentiation is definitely needed, but that there are other ways (apart using the Adapt) of making the differentiation (using different LCIDs, which may admittedly require an increase in the LCID space).

Proposal 5: Traffic differentiation between relaying and non-relaying traffic is supported. 

Proposal 6: RAN2 will examine ways of achieving this which do not involve Adapt layer as well as those that do, to determine if Adapt would need to support this function.

6   Assignment of temporary remote UE ID
At RAN2#113bis-e it was further agreed that the UE ID in the Adapt header is a local, temporary remote UE ID. One open issue is whether this local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE.
Here we discuss pros and cons of gNB configuration vs. relay UE configuration. There are two aspects of this configuration:

1. Management of local UE ID space and mapping to ‘global’ UE ID; and

2. Actual signaling used to configure Relay UE with a mapping table which uses the local UE ID.

With regards to Issue 1 above, if the local UE ID space is managed by the gNB, this avoids any potential UE ID clashes across sets of UEs attaching to different relay UEs under the same serving gNB. Additionally, the gNB in any case needs to have a mapping between the local UE ID and ‘global’ UE ID so that data received on the UL can be properly processed. With regards to Issue 2, it would appear that signaling overhead is lower if the gNB was managing the local UE ID space, since the gNB in any case has to configure the relay UE with the mapping table – therefore there is little benefit from having the relay UE potentially managing the local UE ID space when the routing table has to be configured by the gNB.
Based on the analysis above we propose the following:

Proposal 7: Temporary remote UE ID is assigned by the serving gNB of the relay UE.
Proposal 8: Inform SA3 of the agreement that temporary remote UE ID is assigned by the serving gNB.

7   Adaptation layer on PC5 link
During the SI phase, two main arguments were made in favour of Adapt at PC5 for U2N relaying (by the proponents): the supposed need for bearer aggregation at PC5, and the perceived requirement for a future-proof design (if and when we move to more than two hops in future Releases). 
Regarding the first argument, the reasoning behind it is that N:1 mapping is supposedly needed so that multiple Uu bearers could be carried over one PC5-RLC channel. However, we do not think this needs to be supported, for the following reasons:

· It is unlikely that we will face the issue of shortage in LCID space on PC5 link, since the LCID limitation is per PC5-RRC and not per UE. As is well known, multiple PC5-RRC connections between a source UE and a destination UE are possible if a UE has multiple SRC IDs.

· What matters is that a mapping can be established between PC5 and Uu bearers, and this can be done e.g. by maintaining a mapping at the network relay of LCID of SRC ID (remote UE ID) & DST ID (relay UE ID) to LCID of remote UE’s Uu bearer, and vice versa.

As for the second argument (future-proofness), on its own it seems unconvincing to motivate the introduction of Adapt on PC5. The reason in support of this argument is less standardization work if and when we move to more than two hops in future releases, but given the tight schedule we are on in this Release, and that common L2/L3 topics will be prioritized, we do not think this argument is valid or feasible.
Additionally, impact on terminal complexity should not be neglected as Adapt at PC5 would have to be supported by the remote UE.
Given the above, we propose the following:

Proposal 9: PC5 link shall not support the Adapt layer.

8   Reducing overall latency
It could happen that – due to increasing UL traffic – the Uu becomes a bottleneck and UL grants are delayed. Normally, Buffer Status Reporting (BSR) from Remote UEs to Relay UE helps anticipate this. However, the Relay UE cannot send its own BSR to the gNB until it actually receives the traffic from Remote UEs (even though it has relevant BSRs), by which point considerable time may be lost. For IAB something called the pre-emptive BSR was introduced – the relay node is allowed to send BSR to its parent node immediately after it receives BSRs from its child nodes (but before actual data is received). We could consider this and other enhancements which reduce overall latency for Sidelink Relay:
Proposal 10: RAN2 to examine ways of reducing overall latency including pre-emptive BSR.
Another functionality that indirectly reduces overall latency and improves QoS is flow control. On the UL and as already explained when discussing pre-emptive BSR, the scheduler has full control and – especially for two hops – additional congestion mitigation methods may not be needed. On the DL however, gNB could benefit from reports on links between Relay UE and Remote UE. Whether this should be a function of the Adapt is another matter:

Proposal 11: RAN2 will discuss if any congestion mitigation signaling is needed, and whether this should be a function of the Adapt layer.
9   Conclusions

In the present tdoc, we examined various open issues to do with L2 protocol design, focusing mainly on various configuration aspects including functioning of the Adapt layer. 
We made the following proposals for RAN2’s consideration:
Proposal 12: SRB0 message between Relay UE and gNB can be transmitted even if Adapt is not configured.
Proposal 13: RAN2 to agree that presence of Adapt header can be configurable in the general case.
Proposal 14: Fixed Uu RLC channel configuration is used for the delivery of Remote UE’s SRB0 message. 
Proposal 15: Default Uu RLC channel configuration is used for the delivery of Remote UE’s RRCResume and RRCReestablishment messages.

Proposal 16: Traffic differentiation between relaying and non-relaying traffic is supported. 

Proposal 17: RAN2 will examine ways of achieving this which do not involve Adapt layer as well as those that do, to determine if Adapt would need to support this function.

Proposal 18: Temporary remote UE ID is assigned by the serving gNB of the relay UE.

Proposal 19: Inform SA3 of the agreement that temporary remote UE ID is assigned by the serving gNB.

Proposal 20: PC5 link shall not support the Adapt layer.

Proposal 21: RAN2 to examine ways of reducing overall latency including pre-emptive BSR.

Proposal 22: RAN2 will discuss if any congestion mitigation signaling is needed, and whether this should be a function of the Adapt layer.
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