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1. Introduction / Proposals
In the current relay architecture Alternative 4 as described in [1] it is stated that there should one-to-one mapping of the EPS bearers associated with the UEs served by the RN to bearers on the Un interface.  Furthermore it is stated that an UE identifier needs to be introduced in one of the PDCP, RLC or MAC protocol layers to make it possible to perform the mapping between EPS bearers associated with the UEs and the Un bearers.
Since each UE can have multiple EPS bearers it is in addition to the UE identifier required to have a short bearer identifier to be able to perform this mapping between backhaul bearers and EPS bearers. These two identifiers need to be transferred with every UL/DL packet over Un to make it possible to uniquely identify the UE EPS bearer on the other side. It is left FFS on which UE identifier is used and how the RN and DeNB are made aware of the UE identifier. 

Two possible options could be considered:
1. Use existing UE and bearer identifiers already known in the RN and DeNB (i.e. identifier anyway transferred in S1/X2 signalling)
2. Add new signalling to transfer the UE and bearer identifiers between the RN and DeNB.

These two options are analysed below.

Option 1:

Possible existing parameters that can be used are P-TMSI, MME UE S1AP ID, eNB UE S1AP ID as a UE identifier and E-RAB ID as a bearer identifier. Out of these parameters P-TMSI should probably be excluded due to security reasons etc. but the other parameters (MME UE S1AP ID and eNB UE S1AP ID) are feasible options since they should be local to the Un interface (i.e. they cannot be re-used on S1 interface (DeNB – MME(UE)) due to multiple MMEs / RNs hiding behind DeNB). It should be noted, however, that using these S1-MME/C-plane identifiers as U-plane identifiers is not so nice and may need further consideration in RAN3.
An alternative to using a separate UE and bearer identifier is to use a longer bearer identifier that identify both the UE and the bearer in one go. This solution has the slight advantage that the coding of the bearers is more efficient since not all UEs have the maximum number of bearers. One existing parameter that can be used for this is the GTP TEID which is such a combined identifier.
Option 2: 

In this option the new signalling will be added to send the UE and bearer identifiers over the Un interface. 

Given that the UE and bearer identifier anyway is signalled between the RN and DeNB in this option there is no advantage to connect these identifiers to some other identifiers used on the LTE-Uu or S1 interface (DeNB- MME(UE)) like the CRNTI + RB-Id or GTP TEID. In fact there is a disadvantage of doing this since it would cause problems if this identifier is change for some reason (e.g. at intra-RN handover) or is not unique (e.g., multiple cells controlled by the RN). Not linking this identifiers together would be inline with previous RAN3 principles for eNBs today in that there is no link between CRNTI and RB ids used on LTE-Uu with GTP TEID used on S1. 

Also in this option it is possible to use a longer bearer identifier as an alternative to using both a UE identifier and a short bearer identifier. This solution has the slight advantage that the coding of the bearers is more efficient since not all UEs have the maximum number of bearers.

Proposals:

Proposal 1: It should be considered in Alt. 4 if existing S1/X2 parameters can be used for the Un to EPS bearer mapping  (A) or if new parameters should be signalled (B).

Proposal A1: It should be considered which existing parameters should be used; i.e., (MME UE S1AP ID and eNB UE S1AP ID + E-RAB Id) or GTP TEID.

Proposal B1: If new parameters are signalled they should not be linked to any existing parameters on LTE-Uu or S1 (DeNB – MME(UE)).

Proposal B2:  It should be considered if a longer bearer identifier should be used instead of having both a UE identifier and short bearer identifier. 
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