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1. Introduction
RN startup procedure in [1] was agreed in the last RAN3#69 meeting and also agreed after minor modification in RAN2#71 meeting [2]. S/P-GW selection is, however, one of the open issues to be fixed. 
Editor’s Note 1: It is FFS how the MME selects the DeNB as the S/P-GW of the relay during attach for RN operation. 
On top of the agreed RN start-up procedure, this contribution tries to discuss how MME distinguishes two start-up phases before selecting the S/P-GW for the RN.
2. Discussion and proposals 
2.1. Need to identify which phase is ongoing
According to the agreed solution in [1], during Phase I, the selected MME should select SGW/PGW as described in [3] as for a normal UE. During Phase II selected MME should select the serving DeNB as SGW/PGW of RN. We note that for a MME supporting relay functionality, it can be aware that the accessing node is an RN, e.g. based on subscription data, at each phase. But it uses two different network node selection mechanisms at two phases. How does it realize? 
In our point of view, if MMEs supporting relay functionality do not distinguish which phase ongoing, they will select SGW/PGW according to a unified mechanism. Say, if MMEs supporting relay functionality always choose SGW/PGW as for normal UEs, RN may repeatedly perform Phase I and hence can not enter operational mode. On the other hand, if MMEs supporting relay functionality choose serving eNB as SGW/PGW all the time, the eNB may return error information once it is unfortunately a DeNB, which may lead RN to re-select a new eNB. Until a DeNB is chosen, it can come into operational mode. Undoubtedly, it can bring unpredictable delay for RN start up. 
Observation: For MMEs supporting relay functionality, they should identify which start-up phase the RN is performing.
2.2. Possible solutions
In order to assist an RN-enabled MME to identify which phase the RN is performing, we try to put forward NAS solution and AS solution separately, and give our analysis and considerations.
- NAS solution

RN can include necessary information in Attach Request message to aid MME identify which phase is ongoing. For example, RN provides a special indication in Attach Request during Phase II. So, when a MME supporting relays knows “It is an RN” from EPC during Phase II, e.g. based on subscription data from HSS, and also receives RN indication from RN itself, it can assume RN is performing Phase II and choose the serving DeNB as SGW/PGW for the RN. Because network node selection is a NAS functionality，it seems reasonable for MME to derive RN special indication from NAS message.
Cons:

· NAS impacted is foreseen. RN may provide a special indication in Attach Request explicitly or implicitly to MME. No matter in which manner, we need to specify something in NAS specifications.
- AS solution
During Phase I, RN doesn’t provide any special indicator to the network side. During Phase II, RN provides “I am an RN” indicator to the DeNB during RRC connection setup, and then DeNB forwards this indicator to serving MME in S1-AP message. Thus, even if MME supporting relays knows “It is an RN” during Phase I, e.g. based on subscription data from HSS, it will assume RN is performing Phase I and choose traditional SGW/PGW for the RN, because the MME hasn’t received indicator from RN side. Only if MME receives an indicator from RN side and is confirmed “it is really an RN” based on subscription data, it will assume RN is performing Phase II and choose DeNB as SGW/PGW for the RN. 
As an example, since RN needs to report RRC establishment cause to serving eNB during RRC connection setup, we can use one spare value as RN indicator, and then the DeNB forwards it in S1-AP Initial UE message to the selected MME. This solution will not impact S1-AP protocol.
Cons:

· RRC protocol impacted is foreseen. Since it is agreed that RN should provide RN indicator to the DeNB during RRC connection setup [1], we can assume that no additional standardization work is introduced.
· Interactions between S1-AP and NAS sublayers.
AS solution will not introduce additional standardization work, whereas NAS solution should impact on NAS protocol and need confirmation from CT1 and SA2. Considering time plan of the first set of stage 3 CRs for Relay work, we put forward the following proposals:
Proposal 1: RN should provide necessary indication in RRC message only during Phase II.

Proposal 2: DeNB should send RN indication to MME (explicitly or implicitly), to assist the MME to choose proper SGW/PGW.

3. Conclusion
Based on the analysis in section 2.1, we obtain the following observation:
Observation: For MMEs supporting relay functionality, they should identify which start-up phase the RN is performing.
Considering standardization work and relay time plan, we put the following proposals:
Proposal 1: RN should provide necessary indication in RRC message only during Phase II.

Proposal 2: DeNB should send RN indication to MME (explicitly or implicitly), to assist the MME to choose proper SGW/PGW.
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