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Discussion
1 Introduction
In RAN2#96, some agreements on FeD2D U-plane DRB mapping have been reached as follows:
	Agreements:

· Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface. 

· It should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s).  How the mapping is done is up the eNB implementation.  

· There is a need to support a mechanism to maintain DRBs (de)multiplexing/mapping between SL and Uu (and between remote UEs traffic flows and relay UE’s own traffic flows). Mapping is configured in Relay UE by the eNB.
· Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs
· An adapter layer on the Uu interface is supported.  The Uu adapter layer needs to identify the remote/relay UE and the corresponding bearer.  This additional information is provided in the RLC SDU/PDCP PDU.  Details are FFS.  

· An adapter layer on the non-3GPP link is supported. It is FFS if an adapter layer is supported for PC5-based sidelink.

· Adaptation layer header should be added to PDCP PDU.


In this paper, we discuss how RRC messages are transported via L2 relay UE, i.e., how SRBs in PC5/short range can be mapped into the SRB/DRBs in Uu interface in order to support RRC connection between the remote UE and the eNB.  Basically, we think this is an important part of FeD2D solution that should be discussed and specified.

2 Motivations and Background

In previous RAN2 meetings, FeD2D architecture and protocol stacks in both C-plane and U-plane have been discussed and agreed which are captured in TR 36.746[1].  Two C-plane protocol stack figures 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 need to be transported in PC5/non-3GPP link and the Uu link as well.  
· For PC5 link, as we replied in RAN2#96 e-mail discussion, we think there is no need to introduce the adaptation layer.  Thus, we think PDCP PDU can be encapsulated as RLC PDU and then transported to L2 relay UE.  Although there is no PDCP layer handling at L2 relay UE, we think these RLC PDUs can still be handled per logical channel or per signalling radio bearer(SRB).  Then, the L2 relay UE needs to map the RLC PDUs from PC5 link to Uu link as RLC PDUs which can be associated with SRB or DRB.  
· For non-3GPP link, the short range adaptation layer may add a header or sub-header in PDCP PDU which contains RAT-specific UE identifier and bearer ID, which means when these PDCP PDUs arrives at L2 relay UE, it can also mapped to Uu SRB/DRB.
Observation 1: For PC5 link, to enable RRC message transmission between the remote UE and eNB via L2 relay UE, there needs to be a mapping function between PC5 SRB and Uu SRB/DRB.

Observation 2: For non-3GPP link, the short range adaptation layer can provide bearer ID, thus it is the same with PC5 link that in L2 relay UE there needs to be a mapping function between non-3GPP SRB and Uu SRB/DRB.

3 Potential approaches for SRB mapping
One basic question is whether such mapping should be left for implementation or standardized.  For mapping of Uu bearers in PC5 and Uu, in TR 36.746, it has been captured as follows:

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.
However, we think that SRB mapping issue is quite different than DRB mapping which means this cannot be all left for eNB implementation.  One critical question is that whether PC5/short range SRBs are mapped to SRBs or DRBs.  Moreover, in LTE system, there are different treatment for DRB and SRB in LCP and also security handling.  In general, RRC messages have higher priority than user data.  Thus, we think RAN2 should discuss and agree at least the principles on SRB to SRB or DRB mapping. Basically, we think there can be two options.
3.1 Option 1: PC5/short range SRB mapped to Uu SRB  
With this option, one simple and straight forward approach is that PC5/short range SRBx can be mapped to Uu SRBx correspondingly.  This requires that the remote UE RRC messages that need to be relayed by the L2 relay UE should be multiplexed with the RRC messages between L2 relay UE and the eNB.
Observation 3: For option 1 with SRB mapped to SRB, the relay UE should be able to multiplex the relayed RRC messages from remote UE and its own RRC messages in Uu interface.
RAN2 has discussed the similar issue for DRB mapping which can allow remote UE’s DRBs relayed by L2 relay UE to be multiplexed with relay UE’s DRBs, we think this solution can be applied for SRBs as well. Moreover, we think such a unified solution can be implemented by the Uu adaptation layer.  The Uu adaptation layer can add bearer ID and UE ID either in PDCP PDU or a new header.

Proposal 1: RAN2 should agree that for both SRB and DRB multiplexing, the L2 relay UE should be able to multiplex relayed SRBs/DRBs with relay UE’s own SRBs/DRBs with a unified solution via the Uu adaptation layer.

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.
3.2 Option 2: PC5/short range SRB mapped to Uu DRB
In this option, SRB and DRB mapping for PC5/short range are treated with the same manner in L2 relay UE, in other words, all the SRBs and DRBs are mapped to Uu DRB.  This can reduce the impact to Uu RRC message transportation but we see there are also some potential issues.  One security issue is that in LTE DRB there is no integrity protection.

Proposal 2: RAN2 should discuss the above two options and decide whether PC5/short range SRBs should be mapped to Uu SRBs or DRBs.

Meanwhile, we think with this principle of SRB mapping agreed, more details such as mapping table and rule e.g. one-to-one or one-to-many can be left for implementation.  But, without an agreed principle, we wonder if the L2 relay architecture and solution is complete or not in C-plane aspects.
Observation 4: If RAN2 agrees the principle i.e. whether PC5/short range SRB should be mapped to  SRB or DRB, the mapping tables configured by eNB but executed in L2 relay UE can be left for implementation.

4 Conclusion
In this contribution, we discuss how PC5/short range RRC messages can be transported via L2 relay UE and we have the following observations and proposals:

Observation 1: For PC5 link, to enable RRC message transmission between the remote UE and eNB via L2 relay UE, there needs to be a mapping function between PC5 SRB and Uu SRB/DRB.

Observation 2: For non-3GPP link, the short range adaptation layer can provide bearer ID, thus it is the same with PC5 link that in L2 relay UE there needs to be a mapping function between non-3GPP SRB and Uu SRB/DRB.

Observation 3: For option 1 with SRB mapped to SRB, the relay UE should be able to multiplex the relayed RRC messages from remote UE and its own RRC messages in Uu interface.
Observation 4: If RAN2 agrees the principle i.e. whether PC5/short range SRB should be mapped to  SRB or DRB, the mapping tables configured by eNB but executed in L2 relay UE can be left for implementation.
Proposal 1: RAN2 should agree that for both SRB and DRB multiplexing, the L2 relay UE should be able to multiplex relayed SRBs/DRBs with relay UE’s own SRBs/DRBs with a unified solution via the Uu adaptation layer.

Proposal 2: RAN2 should discuss the above two options and decide whether PC5/short range SRBs should be mapped to Uu SRBs or DRBs.
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