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1.
Introduction / Conclusion
This contribution discusses the relay architecture issues related to the LS from RAN2/3 received at the SA2 #75 meeting [1]. The LS presents the different architecture alternatives being discussed in the RAN working groups and is asking if there are any impacts and concerns regarding supporting these options in EPC. This contribution is addressing technical aspects of supporting relays in EPCs in order to determine if the options are compatible with Rel-8 EPC architecture. It is proposed to draft an LS reply with the conclusions (initial draft provided in section 4).
2.
Commonalities and differences in the architecture alternatives
In all of the architecture solutions discussed in RAN WGs the following aspects are common:

· The existence of an MME (in EPC) serving the Relay Node (RN). In this paper called MME (RN)

· The existence of Serving GW and PDN GW functionality serving the RN. In this paper called GW (RN).

· The reuse of the UE Attach procedure for the RN. I.e. the RN acts as a UE and performs an Attach towards the MME (RN) (see example in Figure 1)
The main differences between the different architecture solutions are:
· The location of the GW (RN) functionality (In Alt. 1 and 4 the GW (RN) is stand alone, Alt. 2-3 it is integrated in the DeNB)
· The usage of S1-AP proxy functionality between the RN and EPC (serving UEs). This is related to how the GW (RN) identifies UE bearers and maps them to RN bearers over the Un interface between the RN and Donor eNB (DeNB).
· Management of the RN bearers on the Un interface (e.g. if the MME (RN) is aware of them).
Section 3 below addresses the functionality needed to support RNs and the differences between the different architectures.
3.
Discussion

3.1
Location on the GW (RN)

In order to support RNs there is a need for the MME to identify which UEs are actually RNs and perform an appropriate GW (RN) selection for these UEs. The GW (RN) selection is performed during the RN (UE) attach as illustrated in Figure 1 below. Given that the RN node most likely connects directly to the operator’s internal network (not to external PDNs) it is expected that the RNs should be separated from other UEs (e.g. by using different APNs). It is expected that the identification of RNs and the GW selection can be performed using existing methods already defined in Rel-8 or with some minor improvements. In any case it is not expected that this issue should be a show-stopper for supporting RNs in EPC. Also no major difference is identified regarding this issue when it comes to the different RAN architecture solutions for RNs and the location of the GW (RN) functionality (i.e. GW selection should work in any case).

Conclusion 1: SA2 should study ways on how the RNs are identified in the RN (MME) and how the GW (RN) selection can be performed once RAN WGs has concluded on the architecture options.

Conclusion 2: All architecture solutions are seen as feasible from a standard point of view when it comes to the location of GW (RN) and the GW (RN) selection by the MME (RN).
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Figure 1 Example of RN attach (Alt. 1 and 3) including GW (RN) selection
3.2
Usage of S1-AP signalling proxy functionality

In architecture Alt. 2 and 4 the donor eNB (DeNB) provides S1-AP (and X2-AP) signalling proxy functionality for the RN node. The RN node will in these solutions just look like a cell (or cells) under the DeNB. The proxy functionality makes it possible for the DeNB to be aware of the end users UE bearers which are seen as GTP tunnels between RN and EPC (UE). This awareness makes it possible for the DeNB to map the UE bearers to RN bearers over the interface between the DeNB and RN (in Alt. 4 the mapping is one to one). The S1-AP proxy functionality is not expected to have any impacts on the EPC. 

In Alt. 1 and 3 the RN will be seen as a separate eNB from the EPC (UE). Since there is no S1-AP awareness in the DeNB or the GW (RN) functionality the mapping of UE bearers to RN bearers need to be performed with filters in the GW (RN) functionality. The mapping can be done from DiffServ Code Points (DSCP) used in the RN transport network. The DSCP will be set by the EPC (UE) nodes. No impacts are expected on the standard since DSCP are already support in the Rel-8 TFTs. 
Conclusion 3: All architecture solutions are seen as feasible from a standard point of view when it comes to the usage of S1 proxy and the mapping from DSCP to RN bearers.
3.3
Management of RN bearers

In alt. 1-3 the RN bearers are seen as normal EPS bearers in the MME (RN). Setting up and modifying the bearers is done using existing Rel-8 procedures (e.g. dedicated bearer setup). The triggering for setting up and modifying RN bearers can come both from the RN (UE initiated bearers) and the GW (RN) functionality (Network initiated bearers).

In alt. 4 it is the assumption that RN bearers (with the exception of the Default Bearer) are created and modified locally between the RN and DeNB. Meaning they have no associated EPS bearer (no NAS layer interaction). The S1-AP proxy function can be used to trigger the creation and setup of local bearers. The concept of radio bearers with no associated EPS bearers are not used to in Rel-8 EPC. Some further studies may be needed to study the impacts this concept has on existing EPS procedure (e.g. NAS protocol impacts). 
Conclusion 4: It is expected that the solutions for RN bearer management in alt. 1-3 are feasible with existing EPC standard. Further studies are needed to determine the impacts of supporting the local creation and modification of the RN bearers in alt. 4. 

4.
Discussion on LS questions
1. RAN2 kindly requests SA2 to comment on the compatibility of the architecture alternatives with Rel-8 EPC architecture.

As discussed above,  architecture alternatives 1-3 seem compatible with Rel-8 EPC architecture. Further studies are needed to determine if the RN bearers without EPS bearers in alternative 4 are compatible with the existing Rel-8 EPC architecture.
2. Does SA2 have concerns about integrating S/P-GW like functionality (alt2/3) into an eNB serving as a Donor eNB ? Does SA2 see a relation with local break out solution ?
Integrating the S/P-GW functionality can be support with current standard. The exact solution for GW selection can be discussed in SA2 once an alternative is selected.  There should be enough flexibility available from Rel-8 EPC’s GW selection function to accommodate the selection process with minor or no changes. Local Breakout solution is part of the basic GW selection function.
3. In Alternative 4, the Un radio bearers carrying UE bearers are managed by the DeNB and do not have corresponding RN EPS bearers and, hence, are not under the control of the EPC. Does SA2 and CT1 has any concern about this bearer model?
The solution may or may not be technically feasible. Further studies are needed to determine the impacts of supporting alt. 4 when it comes to the local creation and modification of the RN bearers. 

4. Do alternatives have any impact to EPC specifications? If yes, what kind of impact, does SA2 expect?

As discussed above, architecture alternatives 1-3 can be supported with existing standards possible with some minor enhancements where needed/applicable. The standard impacts of alternative 4 are for further studies. 
Proposed action:
SA WG2 would request RAN WG2/WG3 to keep us informed of the progress so SA2 can complete the necessary work in specs under SA WG2 responsibility, as may be applicable.
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