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1   Introduction
During the discussion in RAN3#69bis meeting, it has been agreed that: 
·
Agreement: It is understood that MME needs to differentiate between step1 and step2. [1]
·
In Phase II, the DeNB sends the IP address of the S-GW/P-GW function embedded in the DeNB to the MME via S1 message, which will be selected by the MME as S-GW/P-GW for the RN. [2]
Then, the remained issues are “How to distinguish phase I and phase II by MME?” and “How to transfer the R-GW IP from DeNB to the MME?” In this paper, we list the possible approaches and propose to choose the selected solution as the Way Forward.
2   Discussion

In RAN3#70 agenda, a possible method to distinguish phase I and phase II of RN initial attachment is listed as “If RRC establishment cause (in Msg3) is used, then DeNB can forward it to the INITIAL UE MESSAGE and there is no need for extra IE”. However, in RAN2#71bis, it has already agreed that the “RRCConnectionSetupComplete” message is selected to carry the RN role and type indications to the DeNB, we have to find other solutions to address this issue.
In principle, the basic idea is that MME should be notified through some indication in the Phase II of RN initial attachment. Since the indicator can be sent by RN or DeNB to the MME, two kinds of approaches can be considered as following:
2.1   Option1: NAS based solution

[image: image1.emf]RN MME

Attach request [+indicator]

DeNB

Get notified

Attach request [+indicator]

HSS

Authentication

[RN related context]


Figure 1. NAS based solution
As shown in the figure 1, the indicator is directly sent from RN to the MME, the procedure is demonstrated as:
-
RN add an “indicator” within the Attach Request message in Phase II, 

-
RN sends this NAS message to the DeNB (through the RRC message)
-
DeNB then transparently forwards this NAS message to the MME (through the S1 message)

-
By receiving this indicator (and also the RN context from the HSS), MME will know this is a RN in Phase II and then trigger relevant operations for RN, e.g. Local GW selection.
One possible solution was proposed in [4], i.e. a special APN sent from RN is used for MME to notify the Phase II, which is quite similar to the LIPA solution. However, note that the LIPA solution is used to acquire additional PDN connection (rather than the first one), and also according to the description in [3], it is said: 
“When the PDN CONNECTIVITY REQUEST message is sent together with an ATTACH REQUEST message, the UE shall NOT include the APN.” 
Hence if this APN is used for RN scenarios, it will impact on the NAS specification. 
Conclusion 1: APN is not preferred for MME to distinguish the Phase II of RN initial attachment.

2.2   Option 2: S1 based solution
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Figure 2. S1 based solution
On the other hand, the indicator can be also sent by the DeNB to the MME, as shown in the figure 2. In this case:

-
RN sends a RN indicator to DeNB carried in the RRCConnectionSetupComplete message

-
When receiving the RN indicator, DeNB will notify that the RN is in the Phase II, then DeNB can add an indicator in the INITIAL UE MESSAGE (S1 signalling) sending to the MME.

-
By receiving this indicator, and the RN context from HSS, MME will know this is a RN in Phase II and then trigger relevant operations for RN, e.g. Local GW selection.

Regarding to the “indicator” in the S1 message, there are following options:
2.2.1   Option 2.1: the GW IP address in the INITIAL UE MESSAGE
As mentioned above, it was agreed that the DeNB sends the IP address of the S-GW/P-GW function embedded in the DeNB to the MME via S1 message, which will be selected by the MME as S-GW/P-GW for the RN. 

The GW IP address can also be carried in the “INITIAL UE MESSAGE” to the MME in the Phase II of RN initial attachment, as shown in the Figure 3. 
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Figure 3. INITIAL UE MESSAGE with R-GW IP address
Since R-GW IP address is only sent to the MME in the Phase II, it can be implicitly reused as the indicator about the Phase II status, and by combining the RN information from the HSS, the MME will know this is a RN phase II attachment, and then it will perform R-GW selection accordingly. 

And in order to avoid the possible confusion with LIPA, the MME need to check whether the CSG id is included in the initial UE message or not before RN attachment phases distinguishing. However, mixing of the LIPA and RN issues together is not a preferred way.
2.2.2   Option 2.2: New dedicate IE in the INITIAL UE MESSAGE
There is another solution by using S1 message to solve the problem, i.e. adding a new IE to identify RN attachment phases in initial UE message. This new IE explicit shows the RN attachment Phase without any confusion. 

Then the remaining issue is “how to carry the GW IP address”, if this GW IP address is also carried by initial UE message, the issue can be solved, but in an inefficient way because the DeNB will always send the same information to the MME when a RN attaches in phase II. Another option is that the GW IP address can be carried in the “S1 SETUP REQUEST” message sending to the MME in advance of RN initial attachment.

Thus, as shown in Figure 4 and 5, the two existing issues could be solved by following steps:
1.
 Carry R-GW IP address in S1 SETUP REQUEST from DeNB to MME during S1 setup between DeNB and MME in advance of RN initial attachment;

2.
 Carry RN Phase indicator in INITIAL UE MESSAGE from DeNB to MME in the Phase II of RN initial attachment
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Figure 4. The R-GW is sent to the MME in S1 SETUP REQUEST
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Figure 5, S1 Setup with R-GW IP and initial UE message with RN phase indication
3   Conclusion
In this contribution, we analyze the approaches for MME to distinguish the Phase II of RN initial attachment and the way to transfer the R-GW IP from DeNB to the MME. 
Comparing with all the mentioned solutions, we kindly ask RAN3 to agree on following proposals as the Way Forward:
Proposal 1: Carry R-GW IP address in S1 SETUP REQUEST from DeNB to MME during S1 setup between DeNB and MME in advance of RN initial attachment;
Proposal 2: Carry RN Phase indicator in INITIAL UE MESSAGE from DeNB to MME in the Phase II of RN initial attachment
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