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1   Introduction
In the joint RAN2#69/RAN3#67 meeting, alternative 2 is selected as the relay architecture baseline in Rel-10. In alternative 2, DeNB terminated the S1/X2 connection of RN, and the S/PGW function of RN-UE are locally embedded in DeNB. At a result, the issues on the NAS nodes selection for RN-UE and RN-served UEs should be reconsidered.  
2   Discussion

The interconnections of Rel-8/9 eNBs to multiple MME/Serving S-GWs are supported in the E-UTRAN/EPC architecture. Therefore the NAS node selection issues should be re-considered after relay node is introduced in Rel-10. Three issues are going to be discussed as listed below

Issue1: How does DeNB select MME for RN-UE in RN-UE attach procedure?
Issue2: How does the serving MME of RN-UE select the Serving GW and P-GW for RN-UE in attach procedure? 
Issue3: How to select MME and S/PGW for the RN-served UEs?
2.1   Issue1: RN-UE's MME selection 
In order to avoid the enhancement of all Rel-8/9 MMEs in the network when relay is introduced, we assume that not all the MMEs in the MME pool will be enhanced to support relay. So DeNB should select the enhanced MME in the MME pool in RN-UE attach procedure.  
In the discussion on the issue of RN role identification in [5] during RAN2# 69, it's agreed that "The CN will be able to verify that the RN is really an RN and will inform the DeNB about this e.g. with the SPID ". So in the RRC connection setup procedure during RN-UE attachment, DeNB can not distinguish RN-UE from normal UE, DeNB may probably select a MME which is not enhanced to serve RN-UE. To avoid this, the RN-UE should supply information to assist DeNB to select a suitable MME for RN-UE to attach on. 

GUMMEI based MME selection

According to [1], in case the NAS layer sends the GUMMEI of registered MME to the AS layer in the RRC setup procedure, the GUMMEI of registered MME will be transferred to the eNB in the RRC Connection complete message and the eNB selects the serving MME for UE according to the GUMMEI received in the RRC Connection complete message. 
In fix relay scenario, the location of relay deployment is predetermined, and it is feasible to pre-configure a serving MME for RN-UE manually. The RN-UE transfers the pre-configured GUMMEI to the DeNB in the "RegisteredMME" field of RRC Connection complete message, and DeNB selects the said MME for RN-UE accordingly.
Current Rel-8/9 procedure & msg could be reused for this GUMMEI based MME selection solution, on the other hand, There is also another solution which introduces great impact on standard which is not recommended, i.e. using a "RN indication" in RN-UE RRC connection setup procedure, when DeNB detects the "RN indication"; DeNB selects the enhanced MME in the MME pool. In such case, DeNB is assumed to have already received and stored the RN-UE support indication from enhanced MME in the S1 setup procedure. In our opinion it's not rewarding to introduce such impact on the standard to solve the issue on RN-UE's MME selection.
Proposal 1: GUMMEI based MME selection for RN-UE (Alternative1) is recommended in Rel-10 to avoid standard impact.
2.2   Issue2: RN-UE's P-GW and S-GW selection
Differing from traditional S/PGW selection for normal UE, in alternative2 the S/P-GW of RN-UE are locally anchored in DeNB, some candidate solutions below are considered to assist the serving MME of RN-UE to select "local" S/PGW for RN-UE.
Alternative1: HSS based P-GW and S-GW selection
According to [2], in the subscription data of Rel-8/9 UE which is stored in HSS, several PDN subscription contexts can be found, for each PDN subscription context, either the identity of a PDN GW(e.g. IP address) or an APN is used by MME for PDN GW selection. 
In order to assist the MME to select the Local S/PGW in the DeNB for RN-UE, a special PDN subscription context should be constructed to include the Local S/PGW identity according to RN's physical deployment position (e.g. take reference of the preconfigured DeNB address of RN). When RN-UE is attaching to the network, according to the subscription data, the RN-UE's serving MME select the local S/PGW for RN-UE. This solution will not introduce additional enhancement of S/P-GW selection on Rel-8/9 MME.
Alternative2: RN-UE's pre-configuration based P-GW and S-GW selection
To align with the RN-UE's MME selection method, it's natural to manually pre-configure the local P-GW and S-GW for RN-UE when RN is deployed. And the parameter of APN carried in the "Attach Request" message can be reused to assist the MME to execute the local P-GW and S-GW selection. Comparing with Alternative1, each time RN's deployment position change would not incur the RN-UE's subscription data update in HSS.
According to [2], the core network also support the APN based S/PGW selection if UE sends the APN in the Attach request message. MME can trigger the DNS query procedure with the APN as the input, and the DNS server may transfer the identity of P-GW and/or S-GW as response. According to the identity of P-GW and/or S-GW received, RN-UE's serving MME executes the gateway selection accordingly. Traditionally the TAI/RAI granularity parameter are included in the DNS query in Rel-8/9, considering in RN scenario, the number of DeNB and the embedded local S/PGW will be high in one TA/RA area, so the APN provided by RN-UE should include the parameter in cell granularity or the identity of pre-configured DeNB address. The APN provided by RN-UE may be pre-configured manually. This solution will not introduce additional enhancement of S/P-GW selection on Rel-8/9 MME.
Alternative3: MME based P-GW and S-GW selection
To make this solution workable, two terms are required. First, the MME should be able to separate RN-UE from the normal UE. Second, the MME should know the capability (e.g. Donor function support indication, Local gateway support indication) of the eNB connecting with S1 connection. After the MME has identified RN-UE, the MME will select the local S/P-GW for RN-UE according to the binding relation between the IP address of local S/P-GW and the DeNB ID that RN-UE accessing through.
The MME can either receive the RN-UE indication from DeNB (e.g. in the S1AP message "Initial UE Message" sent form DeNB to MME, an "RN indication" is added) or from the HSS (e.g. a special SPID is reserved as an implicit RN-UE indication). From this RN-UE indication the MME can separate the RN-UE from normal UE.

Either OAM pre-configuration or S1 setup message can be used to indicate the capability of eNB to MME. The IP address of local S/P GW may differ from the IP address of the eNB, in such case the binding relation between the IP address of local S/P GW the eNB ID should be preconfigured or indicated to MME. 
Note: Alternative2 and Alternative3 are also covered in SA2 LIPA/SIPTO WI in [4].
In table below, a table on comparison between alternative1/2/3 is given：
	
	Alt1
	Alt2
	Alt3

	Pros
	No impact on the standard.
	No impact on the standard.
The position changing of RN deployment will not incur the updating of RN-UE's subscription data stored in HSS.
	The position changing of RN deployment will not incur the updating of RN-UE's subscription data stored in HSS.

	Cons
	Every time RN changes deployment position, the RN-UE's subscription data stored in HSS should be updated to support the relocation.
	
	Impact on S1AP message to include "RN indication" and "binding relation between DeNB and Local P-GW and Serving GW".


 Proposal 2: APN based P-GW and S-GW selection (alternative2) is recommended to leverage the flexibility and the impact on the standard. 
2.3   Issue3: MME selection and S/PGW selection for the RN-served UEs   
In Rel-9 HeNB WI, when HeNB GW is deployed, it is decided that the NAS node selection function is executed by HeNB GW. In relay alternatve2, the HeNB GW likely function is embedded in DeNB, so the same solution can be completely reused here without impact on standard. And the S/P GW selection for the RN-served UEs can completely reuse Rel-8/9 S/P GW selection solutions.
Proposal 3: DeNB executes MME selection for RN-served UEs is recommended, which means HeNB GW based MME selection solution of Rel-9 could be reused. 
3   Conclusion
In this contribution, we analyses the pros and cons of issue1/2/3, and our proposals are:

Proposal 1: GUMMEI based MME selection should be re-used in relay scenario 
Proposal 2: APN based S/PGW selection should be re-used in relay scenario
Proposal 3: DeNB executes MME selection for UE accessing through RN
4   Reference

[1] 3GPP TS 36.331 v 910
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