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1 Introduction 

It has been agreed at RAN3#64 that the HeNB operating hybrid mode cell 

a) signals the access mode of the cell to the MME;

b) the MME signals the CSG membership indicator as member/non-member to the HeNB. 

Solution for QoS controlled was agreed at RAN3#65 for the RRC IDLE to RRC CONNECTED transition case. 
QoS control at handover to hybrid cell was discussed as a side topic to access control for closed mode cell at RAN#65. Hence RAN3 still needs to decide how the final access control is performed in the network.
2 Discussion and analysis
2.1 Alternatives

Three principle alternatives have been discussed 

2.1.1 Option 1:

a) the Ue reports the CSG ID and the membership indicator of the target cell to the source (H)eNB in RRC Measurement Report;

b) the source (H)eNB signals the CSG ID and the membership indicator of the target cell to the MME in S1AP Handover Required;

c) the MME performs check if the Ue is member of the indicated CSG. If the Ue is member then the MME sends the CSG ID received from the source (H)eNB together with the membership indicator to the target HeNB in S1AP Handover Request;
d) if the target HeNB receives CSG ID with membership indicator set to member in the S1AP Handover Request, the target HeNB applies the QoS based on the match/non-match of the CSG ID of the target cells and the received CSG ID in the Handover Request.

If the Ue is not member then only the CSG membership indicator is signaled

2.1.2 Option 2:

a) the Ue reports the membership indicator of the target cell to the source (H)eNB in RRC Measurement Report;

b) the source (H)eNB signals the membership indicator of the target cell to the MME in S1AP Handover Required;

c) the MME transparently forwards the membership indicator to the target HeNB in S1AP Handover Request;
d) the target HeNB applies the QoS based on the received membership indicator and if the membership indicator was set to member the target HeNB signals the CSG ID of the target cell to the MME in the S1AP Handover Request Ack;

e) if the MME receives the CSG ID of the target cell in the S1AP Handover Request Ack then the MME checks if the Ue is member of indicated CSG. If the Ue is not member then the MME modifies the Ue context with membership indicator set to non-member.

2.1.3 Option 3:
a) (the Ue does not report the membership indicator of the target cell to the source (H)eNB in RRC Measurement Report);

b) (the source (H)eNB does not signal the membership indicator of the target cell to the MME in S1AP Handover Required);

c) (the MME does not signal the membership indicator to the target HeNB in S1AP Handover Request);

d) the target HeNB applies the QoS as if the Ue was not the member the CSG and signals the CSG ID of the target cell to the MME in the S1AP Handover Request Ack;

e) the MME receives the CSG ID of the target cell in the S1AP Handover Request Ack and checks if the Ue is member of indicated CSG. If the Ue is member then the MME modifies the Ue context with membership indicator set to member.

2.2 Considerations

Although it is assumed that Ue is capable to read the SIB1 of the target cell, it does not come for free as measurement gap is introduced, i.e. interruption is created. Further, it is assumed that the Ue reads the SIB1 of the CSG cell only in case it is in the area it knows to contains CSG cell it is member of. Hence if the Ue is in an unfamiliar area and it would like to use services provided by the hybrid cells even if not member, it would be too disruptive to require the Ue to read the SIB1 of the target cell as the most likely result would anyway be that the Ue is not member. In this situation it is sufficient to use the L1 mobility control measurements to decide if handover should be performed to the hybrid cell or not. Further, if the Ue happened to be member of the CSG of the target cell, the MME and the HeNB can correct the QoS profile of the Ue retroactively as described in option 3. Therefore we come to

Proposal 1: mobility to hybrid cell should be supported if only L1 mobility control measurements of the target cell are available to the source (H)eNB.

Proposal 2: the target HeNB operating in hybrid mode shall signal the CSG ID of the accessed cell to the MME in the S1AP Handover Request Ack.

Proposal 3: modification of the membership status should be supported using S1AP Ue Context Modification procedure.

In many countries, service pre-emption is not allowed. Hence the QoS differentiation in hybrid cell would only be reduced to non-GBR bearers, e.g. scheduling with different weight or applying different AMBR. In this scenario the retroactively applied QoS differentiation is equally good even if the Ue knows that it is the member of the CSG of the target hybrid cell. It could further be assumed that the Ue contxt modification is ready by the time the Ue arrives to the target cell.
Also mobility to hybrid mode cell should be supported from (H)eNB not supporting hybrid mode specific functionality, e.g. Release-8 HeNB. Hence, network based solution is needed again.
The only draw back of the network based solution is that occasionally not all bearers of for the CSG member Ue could be admitted at the handover to the CSG cell even if the Ue has read the SIB1 of the target cells and the Ue is member of the CSG. However, in this case the source (H)eNB could delay the handover to the hybrid target cell by attempting new handover later on.

Further, network based solution is also in line with the previous decision that the HeNB operating hybrid cell should only receive binary membership indicator for the Ue.

Considering all the aspects above we come to

Proposal 4: specify only network based method for inbound handover to hybrid mode cell as described in proposals 1-3. 

3 Conclusion and proposal
Based on the discussion above, we 
· propose to agree on proposals 1-4 and 5:
· Proposal 1: mobility to hybrid cell should be supported if only L1 mobility control measurements of the target cell are available to the source (H)eNB.
· Proposal 2: the target HeNB operating in hybrid mode shall signal the CSG ID and the access mode of the accessed cell to the MME in the S1AP Handover Request Ack.
· Proposal 3: modification of the membership status should be supported using S1AP Ue Context Modification procedure.
· Proposal 4: specify only network based method for inbound handover to hybrid mode cell as described in proposals 1 and 2.
· Proposal 5: Send an LS that describes agreements in RAN3 based on the proposals 1-4. 
· approve respective CR-s on 36.413, see [1] and [3], and draft LS to SA2, see [2].
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