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1. Introduction
In the last RAN3#69bis meeting, GW selection during two phases was adequately discussed [1]. It is understood that MME needs to have some indication to differentiate between Phase I and Phase II. However, one open issue was left to be fixed: what method to use to differentiate Phase I and Phase II? 
At the same time, in last RAN2#71bis meeting, it was agreed that RN should provide RN indication via RRC Connection Setup Complete message. On top of the RAN2 agreement, this contribution discusses how MME differentiates two start-up phases before selecting the S/P-GW for the RN.
In order to assist an RN-enabled MME to identify which startup phase the RN is performing, NAS based solution and S1 based solution were analyzed and discussed as possible solutions via email before this meeting, more participants expressed their preference to S1 based solution, since NAS based solution impacts on NAS protocol additionally. Here we focus on the discussion on S1 based solution.
2. Discussion and proposals 
- S1 based solution
Since RN provides “I am an RN” indicator to the DeNB only during Phase II, when DeNB receives “RN indication” from RRC Connection Setup Complete, it’s natural that the DeNB adds similar indication in S1-AP Initial UE message to the selected MME. 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 perform the SGW and PGW selection for the RN as for a normal UE, because the MME will not receive special indicator from RN side. Only if MME receives an indicator from DeNB 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. 
In this section, two issues are identified and discussed below: (1) How to carry phase indicator to MME; (2) How to report GW address to MME.
2.1. How to carry phase indicator to MME
In Phase II, DeNB needs to send phase indicator to MME. In detail, there are following variants: 
2.1.1
Implicit manner
- use the same new IE local GW address introduced in LIPA scenario in INITIAL UE MESSAGE;
- CSG ID is not included in the INITIAL UE MESSAGE
This implicit manner has the advantage that no additional IE is introduced for RN GW selection function. However, it’s based on the assumption that “Closed/hybrid CSG HeNB will not be configured as a DeNB by OAM.” However, currently Macro/pico can also be configured with CSG mode, not only HeNB. We don’t think it's appropriated to bring such restrictions to the deployment scenario in the standard for this particular case. 
Furthermore, it's a little bit tricky to do the correct RN GW selection by MME depending on many information which are not related to the GW selection function or RN function themselves, which couples too many things together by the MME. This implicit way unnecessarily brings more implementation complexity to MME and  restrictions to the deployment. So the implicit way is not a preferred solution.
2.1.2
Explicit manner
Alternative#1: Add a new IE local GW address (independent of L-GW address IE introduced by LIPA) in INITIAL UE MESSAGE;
The new IE plays two roles: reporting the IP address of the S-GW/P-GW function embedded in DeNB, and also indicating to MME that the RN is performing Phase II of RN start-up procedure. The presence of this IE indicates that MME shall choose DeNB as SGW/PGW of RN. The main drawback is that two similar IEs included in one message seem a bit weird. So it is not a preferred method either.
Alternative#2: Add a new IE Device Type in Initial UE Message (see Figure 1);

In Phase II, when DeNB receives “RN indicator” from RRC Connection Setup Complete, it sets Device Type to “RN”, indicating to MME that the RN is performing Phase II of RN start-up procedure. This alternative is a simple solution and very clear.
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Figure 1: INITIAL UE MESSAGE with Device Type
Alternative#3: Add a new IE Local GW Selection Indication in INITIAL UE MESSAGE (see Figure 2); 
The new introduced IE directly tells the MME that local gateway(s) is expected to be chosen, and covers LIPA and relay scenarios. For relay scenario, DeNB sets this indication to “both PGW and SGW”, meaning MME should choose serving eNB (e.g. DeNB) as local PGW and SGW. For LIPA scenario, HeNB can set this indication to “PGW” or “unspecified”, meaning MME can decide whether to choose the serving eNB (e.g. HeNB) as local PGW. 
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Figure 2: INITIAL UE MESSAGE with GW selection indication
Alternative#2 is simple and keeps specification clear. Alternative#3 has better compatibility. Even new type RAN node with local gateway function will be introduced in future, we may not need to modify this S1-AP message. We slightly prefer alternative#2.
Proposal 1: add a Device Type IE in INITIAL UE MESSAGE, and DeNB sets it to “RN” during Phase II to assist MME to perform SGW/PGW selection.
2.2. How to report GW address to MME
Two solutions were considered via email discussion: GW address signalled at S1 setup vs. GW address signalled in Initial UE message.

In our view, both ways can work and neither is complicated. To harmonize with LIPA solution, the IP address of GW embedded in DeNB can be carried in the INITIAL UE MESSAGE, just reuse the LIPA way instead of definition of a new but very similar IE. From our understanding, harmonizing with LIPA for this GW selection function is also the intention when the DeNB-based RN GW selection solution was agreed in RAN3.

The GW IP address is only carried during RN startup of phase II, while it can be assumed RN is not detach/re-attach frequently, so the signalling waste is not much. To avoid extra modification on S1 SETUP REQUEST and eNB Configuration Update messages, we propose:

Proposal 2: DeNB sends IP address of internal S-GW/P-GW function to MME via INITIAL UE MESSAGE in Phase II.
3. Conclusion
Based on the analysis in section 2, we put forward the following proposals:
Proposal 1: add a Device Type IE in INITIAL UE MESSAGE, and DeNB sets it to “RN” during Phase II to assist MME to perform SGW/PGW selection.
Proposal 2: DeNB sends IP address of internal S-GW/P-GW function to MME via INITIAL UE MESSAGE in Phase II.
In summary, the overall flows of GW selection for RN in Phase II can be depicted as Figure 3 below:
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Figure 3: Overall flows of GW selection for RN in Phase II
If our proposals are approved, corresponding CR for TS 36.413 can be found in [2].
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