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1
Introduction
The procedure of CSG membership verification for DC was discussed at RAN3#87bis, and two options were captured. This contribution discusses each option and makes our proposals along with TP.
2
Discussion

At RAN3#87bis, two options were discussed as CSG membership verification.

Option 1) E-RAB Modification Indication procedure with a new flag
Option 2) E-RAB Modification Indication procedure for SCG bearer, a new class 1 procedure for split bearer
The current TS36.300 specifies as follows.

19.2.2.4.5
E-RAB Modification Indication procedure

The E-RAB Modification Indication procedure is initiated by the eNB to support the modification of already established E-RAB configurations. The current version of the specification supports the modification of the transport information only. This procedure is used for DC if the SCG bearer option is applied.
In addition, Option 1 requires complex handling in the MME to consider all possible combinations of the new flag and CSG ID below.

-
Case 1: no flag, no CSG ID => MME performs normal path update
-
Case 2: no flag, with CSG ID => MME performs path update and CSG membership verification

-
Case 3: flag is set, with CSG ID => MME only performs CSG membership verification

-
Case 4: flag is set, no CSG ID => Abnormal

The main advantage for Option 1 seems like “a single signalling method for membership verification is used for both bearer options.” However, the MME already has different handling for both bearer options as shown above, i.e. do nothing for split bear, and perform path update for SCG bearer.
Therefore, in order to keep the current principle and elementary procedure approach (i.e. E-RAB Modification Indication procedure is used only for SCG bearer) it is better to use another procedure for split bearer. For SCG bearer, E-RAB Modification Indication procedure can be used with additional IEs.

For split bearer option, a new class 1 procedure can be introduced, e.g. UE Context Modification Indication procedure shown in Figure 1.
S1AP: UE Context Modification Indication procedure:

The purpose of the UE Context Modification Indication procedure is to indicate the modified UE Context, e.g., with the CSG Membership Status, CSG Id. The procedure uses UE-associated signalling.
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Figure 1: UE Context Modification Indication procedure. Successful operation.
Proposal 1: On CSG membership verification, for SCG bearer, E-RAB Modification Indication procedure can be used. For split bearer, a new class 1 procedure (e.g., UE Context Modification Indication, UE Context Modification Confirm) should be introduced.
Proposal 2: It is proposed to agree on the TP provide in section 4.

3
Conclusions
We propose RAN3 to agree on the following proposals: 

Proposal 1: On CSG membership verification, for SCG bearer, E-RAB Modification Indication procedure can be used. For split bearer, a new class 1 procedure (e.g., UE Context Modification Indication, UE Context Modification Confirm) should be introduced.
Proposal 2: It is proposed to agree on the TP provide in section 4.

4
Text Proposal to TR36.875
Beginning of Text Proposal

4.5.1
HeNB with closed and hybrid access mode
Discussion on X2 mobility involving HeNBs in previous releases already provides a good basis for discussions for CSG support for dual connectivity (see Table 4.6.1-1 in [3] TS 36.300). DC specific scenarios can be easily obtained by replacing “Source” by “MeNB” and “Target” by “SeNB”. If DC related CSG discussions are kept within the limits already defined for X2 HO and if scenarios where the MeNB role is assumed by a HeNB are deemed to be not realistic, this results in the following support of HeNBs for dual connectivity:

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


At X2 HO it is possible for hybrid HeNBs to admit resources to a UE without having the membership status as claimed by the UE being verified by the MME. The respective membership verification can be performed after resource admission by the HeNB. This principle can be followed for the admission of SeNB resources as well.

In case the UE has been admitted with SeNB resources from a hybrid HeNB and moves within the coverage area of the macro towards another hybrid HeNB, which has the same CSG ID as the first one, the MeNB would be able to re-use the result of the membership verification performed for the first HeNB.

If the cell served by the SeNB belongs to a different PLMN than the PLMN serving for the UE in the MeNB, the information provided to the MME for membership verification needs to contain the PLMN-ID of the hybrid cell served by the SeNB as well.

The MME would also need to be informed about the cell access mode of the cell for which the UE’s membership needs to be verified. It is FFS whether this information needs to be explicitly provided to the MME.
Proposed signalling scheme

Option 1:
Figure 4.5.1-1 below depicts the first option of an example signalling flow based on the principles discussed above:
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Figure 4.5.1-1: 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 initiates the SeNB Addition preparation procedure.

New IE in SENB ADDITION REQUEST: CSG Membership Status

As we only consider HeNB scenarios, the membership information does not need to be linked to the (S)Cell-ID or to the CSG-ID of that cell, as a HeNB serves a single cell only.

5.
The SeNB takes the membership information provided by the MeNB into account (even if this was not yet verified with the MME).

10./12. The MeNB triggers the E-RAB Modification Indication procedure to request the MME to verify the membership status of the UE for the CSG-ID reported by the UE.
If the split bearer option has been configured at the SeNB, the procedure is performed only for membership verification. There are different alternatives to achieve this. One example is to contain an indication in the E-RAB Modification Indication message, so any information related to E-RABs to be modified shall be ignored. Another example is that the MME deduces this by observing the existence of new CSG ID IE and CSG Membership Status IE and no change of the downlink tunnel path.
13.-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.

New IE: CSG Membership Status

If the membership verification fails, it is up to the SeNB to decide on further actions.
Option 2:
Figure 4.5.1-2 below depicts the second option of an example signalling flow based on the principles discussed above:
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Figure 4.5.1-2: CSG support for DC – SeNB Addition towards a hybrid HeNB – option 2
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 initiates the SeNB Addition preparation procedure.

New IE in SENB ADDITION REQUEST: CSG Membership Status

As we only consider HeNB scenarios, the membership information does not need to be linked to the (S)Cell-ID or to the CSG-ID of that cell, as a HeNB serves a single cell only.

5.
The SeNB takes the membership information provided by the MeNB into account (even if this was not yet verified with the MME).

10./12. The MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE. For SCG bearer, ERAB MODIFICATION INDICATION including the associated E-RAB ID is used. For split bearer, another new class 1 procedure (UE CONTEXT MODIFICATION INDICATION, UE CONTEXT MODIFICATION CONFIRM) is used.

13.-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.

New IE: CSG Membership Status

If the membership verification fails, it is up to the SeNB to decide on further actions.
In order to keep the Release 12 principle and elementary procedure approach (i.e. E-RAB Modification Indication procedure is used only for SCG bearer) it is better to use a new class 1 procedure for split bearer. For SCG bearer, E-RAB Modification Indication procedure can be used with additional IEs.

Next Text Proposal

5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work. The signalling flow listed as Option 2 in section 4.5.1 has been identified as a working assumption.
End of Text Proposal
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