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1. Introduction
RANP#68 agreed the work item that includes the support of hybrid access HeNBs acting as SeNB for dual connectivity.
In this contribution we discusses the requirements of the supporting of hybrid access HeNBs acting as SeNB for dual connectivity in the study and analysis its impact on stage 3 specifications. 
2. Discussion
2.1 Support of HeNB for dual connectivity
HeNBs could be involved in dual connectivity as studied in study item  TR36.875:
Table 4.5.1-1: support of HeNBs for Dual Connectivity

	MeNB
	SeNB
	Notes

	eNB
	open access HeNB
	Already supported

	eNB
	hybrid access HeNB
	Possible support


The remaining issue is how to realize the membership verification by the MME. Three options were listed:
	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.


2.2 Possibilities to work
Regarding the timing of the membership verification
The timing of the CSG Membership Status to be available in the MME, which can be the following three possibilities:
Timing 1) prior to the starting of the SeNB Addition procedure. 

Timing 2) during the SeNB Addition procedure

Timing 3) after the completion of SeNB Addition procedure

The three timings are expressed in the figure 1 below:
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Figure 1: timing of CSG Membership Status to be available in the MME

For SCG Bearer option, here we give a simple observation that, Timing 1, 2 and 3 can be realized by introducing new S1AP procedure. In other word, if new S1AP procedure will be introduced, it will then be very flexible for the MeNB to initiate the membership verification request to the MME either before the SeNB Addition Preparation or during the SeNB Addition Preparation or after the path switch (E-RAB Modification Indication).
For Split Bearer option which does not need path switch to the MME, similarly the new S1AP procedure for Membership verification request to MME can also be used and its timing can also be before SeNB Addition Preparation procedure.
Proposal 1: It is proposed to introduce new S1AP procedure for the CSG membership verification 
Proposal 2: It is proposed to reflex the flexibility of the timing for initiating the membership verification request to MME from MeNB, in stage 2.
The TP proposed figure to be in 36.300 is in the annex
3. Conclusion
For the CSG membership verification, its timing of the verification was discussed.  
Proposal 1: It is proposed to introduce new S1AP procedure for the CSG membership verification.
Proposal 2: It is proposed to reflex the flexibility of the timing for initiating the membership verification request to MME from MeNB, in stage 2.
References

[1] 36.875 
Text Proposal for the message sequence chart: the red font show the difference from that in the TR36.875.

[image: image2.emf]In case the CSG Membership Verification is done after the SeNB Addition 

Preparation, and in case the CSG Membership Status returned by the MME 

is different from what reported by the UE

UE MeNB MME S-GW SeNB

1. UEdetects a candidate hybrid CSG 

cell and reads the csg-identity

2. UE receives BCCH system information from candidate cell and reports it to MeNB

3. Measurement report

(csg-MemberStatus, csg-identity of 

reported cell)

5. SENB ADDITION REQUEST

(CSG Membership StatusIE)

6. SeNB takes Membership 

Status into account

7. SENB ADDITION REQUEST ACKNOWLEDGE

8. RRC Reconfiguration

9. SENB RECONFIGURATION COMPLETE

10. Random Access

11a. E-RAB MODIFICATION INDICATION

12. bearer modification, path update

11b. E-RAB MODIFICATION CONFIRM

The Membership Verification can be executed in this timing

13a. UE CONTEXT MODIFICATION INDICATION

(CSG Membership Status, CSG ID IEs)

13b. UE CONTEXT MODIFICATION CONFIRM

(CSG Membership Status IE)

14. SENB MODIFICATION REQUEST

(CSG Membership StatusIE)

15. SENB MODIFICATION REQUEST ACKNOWLEDGE

16. SeNB updates its UE context

17. SeNB may downgrade UE to 

non-member, disconnect it, etc.

For SCG bearers

4a. UE CONTEXT MODIFICATION INDICATION

(CSG Membership Status, CSG ID IEs)

4b. UE CONTEXT MODIFICATION CONFIRM

(CSG Membership Status IE)

The Membership Verification can be executed in this timing


Figure x.x.x-x: CSG support for DC – SeNB Addition towards a hybrid HeNB
1.
The UE is connected to an MeNB and detects a potential candidate cell.

2.
The UE reads System Information from the candidate cell (csg-Indication, csg-Identity)

3.
The MeNB receives CSG related information from the UE (csg-MemberStatus, csg-Identity)
4.
The MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE by the UE Context Modification procedure.

5.
The MeNB initiates the SeNB Addition preparation procedure and provides CSG Membership Status IE reported by the UE.
6.
The SeNB takes the membership information provided by the MeNB into account. 
7.-12. Same as existing SeNB Addition procedure.
13. If it is not done in 4, the MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE by the UE Context Modification procedure.
14.-16. If the result of the membership verification requires an update of the UE context at the SeNB, the MeNB triggers the SeNB Modification procedure. (If the membership verification is done in 4., the 14-16 is not needed).
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