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1 Introduction

In their Reply LS [1], SA2 gives feedback on the DC enhancements agreed by RAN3, in particular on LIPA and SIPTO@LN with L-GW function collocated with SeNB and the Dual Connectivity architecture, and CSG aspects. A number of potential issues / limitations are highlighted in the reply LS, namely:
1) SIPTO@LN/LIPA:

a) The SIPTO@LN or LIPA PDN connection cannot be established as the first PDN connection;

b) The SIPTO@LN or LIPA PDN connection can be established if the SeNB has already been added before the UE requests its establishment;

c) The SIPTO@LN or LIPA PDN connection can be established if the UE is in coverage of the candidate SeNB when it requests its establishment, but the SeNB has not been added (in which case there will be a time gap between the completion of the PDN connection establishment and the completion of the SeNB Addition procedure);
d) The bearer for which the MME provides the (SIPTO) Correlation ID must be assigned as an SCG bearer by the MeNB.

2) CSG: SA2 agreed that CSG membership verification for SeNB addition shall be performed in the RAN without EPC help, and shall not impact the user CSG information in the EPC, since the EPC is only aware of the MeNB. SA2 requests removal of the inclusion of the MME in the CSG membership verification, as this has no meaning for EPC and does not impact the ongoing session.

In this document we will discuss the possible RAN3 implications of the above feedback and propose a possible reply to SA2.
2 Discussion
2.1 Issues with SIPTO@LN/LIPA
Issue 1)a) above seems to be related to PDN connection list handling by the EPC, and it does not seem to be specifically related to DC functionality. Indeed, it was brought to RAN3 attention in the past, together with the fact that if the SIPTO/LIPA PDN is the last one for the UE and it is removed, this will cause the UE to detach. It was not clear whether RAN3 could provide a solution since the issue seemed to be under SA2 responsibility.
Observation 1: Issue 1)a) does not seem specifically related to DC functionality, and it seems to be related to PDN connection list handling in the EPC. It is unclear whether RAN3 can provide a solution since this issue seems to be under SA2 responsibility.

Issues 1)b) and 1)c) are related to the interaction between the SIPTO/LIPA PDN connection request and the SeNB Addition Preparation. It is worth noting that SIPTO PDN connection is typically activated after mobility events, so it seems reasonable to assume a similar behavior with respect to DC. Furthermore, we believe that such interaction can be safely handled by the MeNB implementation, e.g. by monitoring E-RAB setup requests from the MME (resulting from a SIPTO/LIPA PDN connection request) which may contain a (SIPTO) Correlation ID. In such cases, the SIPTO@LN/LIPA bearer will be first established as an MCG bearer and it will always be possible to modify it later after SeNB addition.
Observation 2: Issues 1)b) and 1)c) can be safely handled by the MeNB implementation, e.g. by monitoring E-RAB setup requests which contain a (SIPTO) Correlation ID and establishing the corresponding bearer as an MCG bearer first.

Issue 1)d) may be related to a long discussion which took place in RAN3 in the past meetings. In particular, RAN3 could not find any use in signaling a “SIPTO bearer indication” from the MME to the MeNB at Initial Context Setup and E-RAB Setup. It was observed [2] that the MME does not perform any particular checks on bearers; for this reason, the decision on whether to set up the SIPTO/LIPA bearer as an SCG bearer can be left to the MeNB according to the situation with the SeNB.
Observation 3: Issue 1)d) may be left to MeNB implementation.

2.2 Issue with CSG
In its specification of DC for CSG UEs, RAN3 followed the same approach it agreed since Rel-10 when specifying mobility involving CSG cells, namely:

· Access control / membership verification shall always be performed by the MME based on membership information reported by the UE;

· In case of mobility of a CSG member UE toward a hybrid cell, the UE is admitted as a member until the confirmation of its CSG membership is received from the MME.

Because of the above, with respect to HeNBs it was decided to support DC only between an eNB and an open or hybrid HeNB (Sec. 4.9.3.3 of [3]).

In legacy mobility of CSG UEs, the membership status is checked at the MME only in conjunction with UE mobility events. With the currently specified DC enhancements, the MME may receive a request for membership verification from the MeNB in conjunction with SeNB addition toward a hybrid HeNB: but from the MME perspective, this is unrelated to any mobility event or E-RAB modification since the MME is unaware of the SeNB operations. This is acknowledged by SA2 (“[Membership verification] has no meaning for the EPC and does not impact the ongoing session”).
The MME currently has specific actions for the UE in case of CSG verification [4], so if verification functionality is introduced for DC then it will impact current CSG handling in the EPC. Note that if e.g. the membership verification is successful, the CSG information is passed on to the SGW/PGW/PCRF/Charging functions, but this shall not be done for SeNB as the UE is associated with MeNB. This may also imply that all SeNB information needs to be included/updated in the EPC for this to work properly. In fact, CSG membership status typically implies additional actions in the EPC with respect to QoS policy and bearer setup, which do not seem to apply in this particular case.

Observation 4: The request for membership verification to the MME from the MeNB will impact current CSG handling in the EPC and may require the EPC to become aware of the SeNB.

It seems that the most appropriate way forward for RAN3 is to accept SA2’s request to remove the requests for membership verification to the MME. This means that it will not be possible to treat members and non-members differently in a hybrid cell in an SeNB. It should be possible for RAN3 and SA2 to jointly reconsider this issue in the future if there is sufficient consensus.

Proposal 1: Remove membership verification in conjunction with DC as requested by SA2.

Proposal 2: Discuss and agree the Draft LS in [5].
3 Conclusions and Proposals
We have looked in more detail at the issues raised by SA2 in their Reply LS, and we proposed a way forward and some further discussion. Our observations and our proposal are shown below.
Observation 1: Issue 1)a) does not seem specifically related to DC functionality, and it seems to be related to PDN connection list handling in the EPC. It is unclear whether RAN3 can provide a solution since this issue seems to be under SA2 responsibility.

Observation 2: Issues 1)b) and 1)c) can be safely handled by the MeNB implementation, e.g. by monitoring E-RAB setup requests which contain a (SIPTO) Correlation ID and establishing the corresponding bearer as an MCG bearer first.

Observation 3: Issue 1)d) may be left to MeNB implementation.

Observation 4: The request for membership verification to the MME from the MeNB will impact current CSG handling in the EPC and may require the EPC to become aware of the SeNB.

Proposal 1: Remove membership verification in conjunction with DC as requested by SA2.

Proposal 2: Discuss and agree the Draft LS in [5].
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