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1 Introduction
In previous RAN2 meetings, there have been some discussions and agreements on data radio bearer modeling and Uu adaptation layer[1].  However, signaling radio bearer modelling i.e. mapping and impacts to the C-plane protocol stacks have not been discussed. We think this is an essential feature for L2 Relay concept in FeD2D in order to support RRC connection between remote UE and eNB.  As this is the last meeting for FeD2D in study item phase, we provide our views on this issue and we hope RAN2 can discuss this issue and reach conclusions for study item phase.  This is a revised contribution from last RAN2 meeting[2].
2 Importance of SRB mapping Issue
In previous RAN2 meetings, the C-plane protocol stacks for PC5 and Non-3GPP link have been agreed in TR 36.746[1] which are copied as follows:
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Figure 1: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)
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Figure 2: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)
From the two figures above, it can be observed that PDCP PDUs containing RRC messages between the remote UE and the eNB needs to be transported via the relay UE over PC5/3GPP link and Uu link.  In order to support SRB between remote UE and the eNB, over PC5 or non-3GPP link, SRB between the remote UE and the eNB would be supported via sidelink radio bearer or BT/WLAN link.  For PC5 link, there may not be adaptation layer, and RAN2 has not discuss whether the RRC messages should be transported in SRB or DRB over sidelink.  We think this is an important assumption that should be discussed and clarified.
Observation #1: For PC5 link, RAN2 has not discuss whether the RRC messages should be transported in SRB or DRB over sidelink.

For non-3GPP link, there is the adaptation layer which can contain a DRB ID.  Thus, RAN2 has not discuss whether SRB ID can also be contained thus SRB can not be mapped to BT/WLAN link using the adaptation layer.

Observation #2: For non-3GPP link, RAN2 has not discuss whether SRB ID can also be contained.
In Uu link, RAN2 has not discuss whether SRB between the remote UE and the eNB should be mapped to Uu SRB or DRB.  However, RAN2 has reached quite complete and concrete agreements on DRB.  For mapping of Uu DRBs in PC5 and Uu, there have been some agreements which has been captured in TR 36.746[1] as follows:
Traffic of one or multiple evolved ProSe Remote UEs may be mapped to a single DRB of Uu interface of the evolved ProSe UE-to-Network Relay UE. Multiple Uu DRBs may be used to carry traffic of different QoS classes, for one or multiple evolved ProSe Remote UEs. It is also possible to multiplex traffic of evolved ProSe UE-to-Network Relay UE itself onto the Uu DRB, which is used to relay traffic to/from evolved ProSe Remote UEs. How the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in evolved ProSe UE-to-Network Relay UE by the eNB. An adaptation layer over Uu is supported to identify the evolved ProSe Remote UE/evolved ProSe UE-to-Network Relay UE and the corresponding bearer. 
An adaptation layer is supported over non-3GPP access for the short range link between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE. Adaptation layer header is added to PDCP PDU. The adaptation layer header on non-3GPP access includes a DRB identity. No additional bearer identity is required to be exchanged between the evolved ProSe UE-to-Network Relay UE and the evolved ProSe Remote UE over the PC5.The adaptation layer can be considered as part of PDCP sublayer or a separate new layer between PDCP sublayer and RLC sublayer.
Basically, we think there are some similarities and differences between SRB and DRB in terms of mapping and multiplexing.  Before discussing the how SRBs are mapped in Uu interface, RAN2 should decide one basic principle i.e. whether remote SRBs should be mapped to Uu SRBs or DRBs in Uu interface.  If this issue was not resolved, we think the C-plane architecture and signalling bearer modelling is incomplete.

Observation #3: For Uu link, RAN2 has not discuss whether remote SRBs should be mapped to Uu SRBs or DRBs.
Based on the above observations, we propose:
Proposal 1: RAN2 to discuss SRB mapping issues and decide how SRBs are mapped in PC5/non-3GPP link and Uu link.

3 Our Proposals for SRB mapping
3.1 SRB mapping issues in PC5/non-3GPP link
Regarding to the issue in Observation#1, i.e., whether the RRC messages should be transported in SRB or DRB over sidelink, we prefer remote UE SRB is mapped to sidelink SRB.  There might be some further details on how sidelink SRBs are established but we think this can be left in work item phase.

Proposal 2: For PC5 link, remote UE SRB is mapped to sidelink SRB.  Further details on sidelink SRBs can be discussed in Work Item phase.

Regarding to the issue in Observation#2, i.e., whether the short range adaptation layer should contain SRB ID, we prefer yes.  This is aligned with DRB modelling and is the most straight forward approach.

Proposal 3: For non-3GPP link, to support remote UE SRB mapping, the adaptation layer contains one SRB ID.
3.2 SRB mapping issues in Uu link
Regarding to the issue in Observation#3, there can be two options for SRB mapping in relaying UE.  One is remote UE SRB mapped to Uu SRB and the other is that remote UE SRB mapped to Uu DRB.

· Option 1: Remote UE SRB mapped to Uu SRB in Relay UE
With this option, in order to support multiple remote UEs, multiple Remote UE SRBs can be mapped to one or more Uu SRBs of one relay UE. Meanwhile, the remote UE RRC messages that need to be relayed by the L2 relay UE should be multiplexed with the RRC messages between relay UE and the eNB.  The principles for SRB multiplexing is rather similar to DRB case.  However, we think RAN2 should make clear agreements on SRB as well for Option 1.
Proposal 4: If Option 1 is supported, i.e., remote UE SRB mapped to SRB, the relay UE should be able to multiplex the relayed RRC messages from multiple remote UEs and its own RRC messages in Uu interface.
However, for this option, there might be concerns about control plane signalling overhead because remote UE’s signalling traffic all pass through relay UE’s SRBs.  In case RAN2 think this is a problem there can be another option which allows SRB to be mapped with DRB.
· Option 2: Remote UE SRB mapped to Uu DRB in Relay UE
In this option, SRB and DRB mapping for Remote UE are treated with the same manner in L2 relay UE, in other words, all the SRBs and DRBs are mapped to Uu DRB.  This may reduce the impact to Uu RRC message transportation but there may be potential security issue e.g. in LTE DRB there is no integrity protection which may impact whether it can support remote UE SRB tranport.
Proposal 4: If Option 2 is supported, potential security concern on whether DRB can be used to transport RRC messages in Uu interface should be taken into consideration.
Similar to option 1, multiplexing should be supported in order to serve multiple remote UEs thus we have the proposal below:
Proposal 5: If Option 2 is supported, i.e., remote UE SRB mapped to DRB, the relay UE should be able to multiplex the relayed RRC messages from remote UE to one or more DRBs in Uu interface.
Since two options have both pros. and cons., we proposal RAN2 to capture two options in TR and further down selection can be made in work item phase.
Proposal 6: RAN2 to capture two options in TR and further down selection can be made in work item phase.
4 Conclusion
In this contribution, we discuss how Remote UE RRC messages can be transported via L2 relay UE and we have the following observations and proposals:
Observation #1: For PC5 link, RAN2 has not discuss whether the RRC messages should be transported in SRB or DRB over sidelink.

Observation #2: For non-3GPP link, RAN2 has not discuss whether SRB ID can also be contained.
Observation #3: For Uu link, RAN2 has not discuss whether remote SRBs should be mapped to Uu SRBs or DRBs.
Proposal 1: RAN2 to discuss SRB mapping issues and decide how SRBs are mapped in PC5/non-3GPP link and Uu link.

Proposal 2: For PC5 link, remote UE SRB is mapped to sidelink SRB.  Further details on sidelink SRBs can be discussed in Work Item phase.

Proposal 3: For non-3GPP link, to support remote UE SRB mapping, the adaptation layer contains one SRB ID.
Proposal 4: If Option 1 is supported, i.e., remote UE SRB mapped to SRB, the relay UE should be able to multiplex the relayed RRC messages from multiple remote UEs and its own RRC messages in Uu interface.
Proposal 4: If Option 2 is supported, potential security concern on whether DRB can be used to transport RRC messages in Uu interface should be taken into consideration.
Proposal 5: If Option 2 is supported, i.e., remote UE SRB mapped to DRB, the relay UE should be able to multiplex the relayed RRC messages from remote UE to one or more DRBs in Uu interface.
Proposal 6: RAN2 to capture two options in TR and further down selection can be made in work item phase.
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