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1
Introduction

A new Work Item was approved at RAN#68 [1] which continues work started during the study phase. One of the approved items concern support of HeNBs for DC: 

· Define the solution to support hybrid access HeNBs acting as SeNBs for dual connectivity.

This document shortly discusses topics that were left open at closure of the related Study Item.

2
Discussion

2.1
Specifying supported Scenarios

Table 4.5.1-1 in TR 36.875 [2] captures very well the agreements on the supported scenarios, which would be worth to take over for stage 2 specification. Probably the “Notes” – column should be removed.
There are two places, where this content could be captured in TS 36.300, either within §4.6 “Support of HeNBs” or §4.9 “Support of Dual Connectivity”. We consider it more useful to rather capture the scenarios as a subsection of §4.9, adding a “dual-connectivity dimension” to §4.6 would create e.g. for Figure 4.6.1-2 unnecessary complexity, as there is no need to describe all the possible combinations of HeNBs with and without GWs, LIPA etc.

2.2
Stage 3 solution for CSG Membership Verification

TR 36.875 [2] still captures 3 options for membership verification
Option1: Reuse E-RAB Modification Indication procedure for both SCG bearer and split bearer.

Option2: Reuse E-RAB Modification Indication procedure for SCG bearer and introduce new class 1 procedure for split bearer.

Option3: Introduce new class 1 procedure for both SCG bearer and split bearer.

The new class 1 procedure in option 2 was introduced as the way how the mandatory path-switch related content within the E-RAB Modification Indication procedure would need to be eliminated for split bearers was regarded as bad protocol design.

Option 3 was introduced, as Option 2 would still require using different procedures for membership verification, depending on the bearer option chosen. It is true that option 3 is not as efficient as option 2 in terms of messages exchanged on S1 for the SCG bearer option, but we don’t regard this being an issue for the E-UTRAN or the MME, neither from signalling load nor from timing point of view. For the split bearer option there is no timing issue at all.

The respective proposals for stage 2 [4] and stage 3 [5] follow therefore option 3.

2.3
Example message flow for the selected stage 3 solution for CSG Membership Verification

Although TS 36.300 [3] doesn’t contain any example message flow for CSG mobility scenarios, we would find it useful to capture the example message flow from Figure 4.5.1-3 in TR 36.875 [2]. The stage 2 proposal [4] contains the same, only slightly edited figure from TR 36.875.
2.4
Further stage 2 content

§4.5.1 in TR 36.875 contains 2 more topics that would deserve to be captured in stage 2 or stage 3:
The first topic deals with a scenario where the PSCell belongs to a different PLMN than the SCell served by the HeNB, which requires the PLMN-ID of the SCell to be provided to the MME for membership verification.

The second topic is about the fact that membership verification would not be needed if the result is already known to the MeNB and the UE moves in DC towards another HeNB of the same CSG ID.
Both topics have been captured in the proposed stage 2 CR [4].

A third topic, the question whether the cell access mode of the HeNB needs to be explicitly provided to the MME is still “FFS” in TR 36.875. If we decide that it will be explicitly signalled, it would be only allowed to assume the value “hybrid”, which, at least in Release 13 would be redundant information.
3
Conclusion
This paper discussed several topics for normative work to support hybrid access HeNBs acting as SeNBs for dual connectivity, as requested by the WI on extension of DC [1]. Following the discussed items we propose:
Proposal 1 Capture relevant content of table 4.5.1-1 in TR 36.875 [2] in a subsection of §4.9 (Support of Dual Connectivity) in TS 36.300.
Proposal 2 Agree option 3 for membership verification (a new class 1 procedure for membership verification for both bearer options).
Proposal 3 Capture relevant content of the example message flow as shown in figure 4.5.1-3 in TS 36.300 §10.1.2.8
Proposal 4 Capture the 2 additional topics discussed in section 2.4 in TS 36.300 and agree that the cell access mode doesn’t need to be explicitly signalled to the MME during the membership verification.
Proposal 5 Agree on the provided CRs in [4] [5] and [6] as baseline CRs for further work.
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