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1.
Introduction
The WID [1] about dual connectivity was approved in last RAN Plenary meeting. One of the important issues is to support SIPTO, which includes both the collocated case and the standalone case. In this paper, the collocated case is to be investigated for the specification impacts. 
2.
Discussion
According to the WID [1], the following architecture should be supported for the collocated case: 
· Co-located case, LGW co-located with the MeNB

· Co-located case, LGW co-located with the SeNB (SIPTO bearer = SCG bearer)
Some more details can be referred to the following table from TR [2]. 
Table 4.1.2-2: Possible combinations of bearer type and L-GW location.

	
	SIPTO bearer
=
MCG bearer
	SIPTO bearer
=
SCG bearer
	SIPTO bearer
=
split bearer

	L-GW co-located with MeNB
	Beneficial
	Not beneficial – all SIPTO traffic routed to the MeNB
	Beneficial as long as X2-U  between MeNB and SeNB is good enough (similar to the case without SIPTO)

	L-GW co-located with SeNB
	Not beneficial – all SIPTO traffic routed to the SeNB
	Beneficial
	Excluded


2.1 L-GW co-located with MeNB
In this section, the specification impacts are analysed for the case of L-GW collocated with MeNB. 
For SIPTO bearer = MCG bearer, there is not any stage 3 impact. The legacy SIPTO procedure can be used.
For SIPTO bearer = split /SCG bearer, the stage 3 impacts can be summarized as follows: 

1.) How to transmit Correlation ID to SeNB
For solving this issue, two solutions may work: 
a.) Explicit indications of correlation ID and L-GW IP address in SeNB Addition/Modification messages

b.) Using the existing S1 UL GTP Tunnel Endpoint IE with Semantics description change 
Solution b has the minimized specification impact, however the problem is that this IE is originally designed for S1-U connection, for which the SeNB may be confused whether S1-U will be used or the L-GW will be used. The semantics change cannot make SeNB understand clearly. 
On the other hand, solution a is much clearer than solution b from the specification point of view. SeNB can take a clear action with the indications. One concern about solution a is that a special handling on S1 UL GTP Tunnel Endpoint IE should be defined since it is mandatory. This is not a problem. For Rel-12 SIPTO WI, we have specified very similar solution for the S-GW relocation issue, in which eNB ignores some mandatory IEs of E-RAB Modify Request message. Therefore the problem is not critical and the same principle can be applied here. SeNB can ignore the S1 UL GTP Tunnel Endpoint IE if correlation ID and L-GW IP address are included in the SeNB Addition/Modification messages. 
In summary, if we compare the pros and cons comprehensively, solution a seems to be better. The following proposal is suggested to RAN3. 
Proposal 1): For support L-GW co-located with MeNB, explicit indications are necessary to transmit correlation ID and L-GW IP address to SeNB. 
2.2 L-GW co-located with SeNB
For the L-GW collocated with SeNB case, the following issues should be solved in order to support it: 

1) Issue1: The way how MeNB knows about the L-GW IP Address of SeNB
2) Issue2: How to transmit Correlation ID to SeNB
For issue 1, there are two potential solutions given as follows:

a.) MeNB obtains the LGW IP Address through X2 procedure
b.) OAM configuration

Solution a.) is cell specific procedure, which is X2 setup procedure in the initial stage of interface setup. The other solution b.) relies on the OAM configuration. However, this solution has several drawbacks, one of which is that OAM will have a big burden since many small cells are deployed around the MeNB. In addition, power on/off may happen often for a small cell, thus the OAM configuration would be more dynamic. 
Proposal 2): In case of L-GW collocated with SeNB, MeNB can obtain the L-GW IP Address of SeNB through X2 Setup procedure. 
Issue 2 is very similar to the case of L-GW co-located with MeNB. Therefore very similar solutions can be evaluated here. 
a.) Explicit indication of correlation ID in SeNB Addition/Modification messages

b.) Using the existing S1 UL GTP Tunnel Endpoint IE with Semantics description change  
The same analysis applies to this scenario. Solution a is better than solution 2. In addition, for this scenario the L-GW IP address is not needed because SeNB already has it due to the collocation. The following proposal is suggested to RAN3.  
Proposal 3): In case of L-GW collocated with SeNB, explicit indication is necessary to transmit correlation ID to SeNB. 
Proposal 4): It is proposed to adopt the CR in [3] as a baseline CR for supporting collocated L-GW in DC.
3. Conclusions
This paper investigated the solutions for supporting collocated L-GW in DC. The following proposals are suggested to RAN3: 
Proposal 1): For support L-GW collocated with MeNB, explicit indications are necessary to transmit correlation ID and L-GW IP address to SeNB.
Proposal 2): In case of L-GW collocated with SeNB, MeNB can obtain the L-GW IP Address of SeNB through X2 Setup procedure.

Proposal 3): In case of L-GW collocated with SeNB, explicit indication is necessary to transmit correlation ID to SeNB. 
Proposal 4): It is proposed to adopt the CR in [3] as a baseline CR for supporting collocated L-GW in DC.
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