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1 Introduction 
According to [1] [2], when the UE connects to a Hybrid Cell, the MME shall inform the HeNB serving this Hybrid Cell of whether the UE is a member or not of the CSG associated with this Hybrid Cell. But it’s not sufficient to inform the HeNB of this information only when UE perform the initial access. For example when handover happens and the target cell is Hybrid, the target HeNB also needs to know this.

This contribution aims to discuss the requirements of transferring UE MEMBERSHIP to different network nodes.
2 Discussion
Discussion 1: Requirements for initial Access control

In the several proposals[3][4], Initial context Setup for LTE and RAB Assignment Request for UMTS, is suggested be used to inform H(e)NB of the UE MEMBERSHIP(CSG user or not). But there’s still no agreement on these issues.

Proposal 1: Initial context Setup for HeNB, and RAB Assignment Request for HNB should be used to inform H(e)NB of the UE MEMBERSHIP.

As mentioned in [5], there is non-CSG UE access which the HNB GW is responsible for the Access control based on the HNB IMSI list. Therefore for the hybrid HNB there may be three kinds of UE’s access, Open access UE, non-CSG  access UE, CSG access UE. The HNB may need to distinguish these access methods and apply the different QoS rules to the different access methods. Therefore it's necessary for the HNB GW to inform the HNB of UE membership after the HNB GW completes the access control.

The UE initial Access procedure for non-CSG UE are indicated in Figure 1.
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Figure 1

1. UE establishes the RRC connection to the Hybrid HNB.

2. UE sends RRC initial Direct Transfer message to the Hybrid HNB after the RRC connection establishment completes.

3. The Hybrid HNB sends the UE Registration Request message to HNB GW.

4. The HNB GW finds the UE is non-CSG, and perform the Access Control of non-CSG UE according to the HNB IMSI list of the Hybrid HNB. Then the HNB GW will decide the UE membership.

5. The HNB GW sends UE registration Accept message to the Hybrid HNB, which includes the UE membership (non-CSG closed or Open).

Proposal 2: For the initial Access of the non-CSG UE to the Hybrid HNB, the HNB GW needs to inform the UE membership to the Hybrid HNB in UE registration Accept message after the Access control for the QoS purpose.

Discussion 2: Requirements for Handover and Relocation Procedure
In the Handover and Relocation Procedure if the target H(e)NB is hybrid, the target H(e)NB needs to know the UE’s membership for QoS purpose after the final access control. 

UE MEMBERSHIP transfer procedure for Handover in LTE system is indicated in Figure 2.
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Figure 2

1. The source E-UTRAN (eNB or HeNB) receives measurement report from UE and makes the Handover decision.

2. The source E-UTRAN sends Handover Required message to the MME.

3. The MME may send Handover Request message to the relevant target elements.

a) If the target HeNB connects to the MME directly and the target HeNB GW doesnot exist, the MME will execute the final Access control for UE’s access at target HeNB, and send the Handover Request message to the target HeNB. The Handover Request message will include the UE MEMBERSHIP (CSG user or not).

b) If the target HeNB GW deploys, there may be two options for the final Access Control:

i. OPTION1: If the MME performs the final Access Control, the MME will include the UE MEMBERSHIP in the Handover Request message and send it to the target HeNB.

ii. OPTION2: If the target HeNB GW performs the final Access Control, the target HeNB GW will include the UE MEMBERSHIP in the Handover Request message and send it to the target HeNB.

4. The relevant network elements will continue the following Handover procedure.

UE MEMBERSHIP transfer procedure for Relocation in umts system is indicated in Figure 3.
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Figure 3
1. Source UTRAN (NodeB or HNB) receives measurement report from UE and makes the Handover decision.

2. Source UTRAN sends Relocation Required message to the SGSN.

3. The SGSN may send Relocation Request message to the relevant target elements. There may be two options for the final Access Control:

a) OPTION1: If the SGSN performs the final Access Control, the SGSN will include the UE MEMBERSHIP in the Relocation Request message and send it to the target HNB.

b) OPTION2: If the target HNB GW performs the final Access Control, the target HNB GW will include the UE MEMBERSHIP in the Relocation Request message and send it to the target HNB.

4. The relevant network elements will continue the following Relocation procedure.
Proposal 3: In the Handover(LTE) or Relocation(UMTS) procedure if the target H(e)NB is hybrid, the relevant network elements responsible for the final access control should provide the UE MEMBERSHIP in Handover Request message or Relocation Request message to the target H(e)NB for the QoS purpose.

Discussion 3: Requirements for Intra-GW and Intra-CSG cases of Handover and Relocation Procedure

According to RAN3#63bis discussion and the email discussion#04 after RAN3#64, the intra-GW and intra-CSG cases of Handover (for LTE) or Relocation (for UMTS) are discussed. When the Handover or Relocation procedure is intra-GW and intra-CSG, the H(e)NB GW will decide that the UE can switch to the target H(e)NB without the Access Control. It means there’s no need for the CN to be involved.

But in the intra-GW and intra-CSG handover or relocation scenario when the source H(e)NB is hybrid, the H(e)NB GW can NOT make the decision for the UE’s access at the target H(e)NB because it don’t know the UE membership at the source Hybrid H(e)NB. That means the H(e)NB GW does not know whether the UE accesses the source H(e)NB as a CSG user or not, and then does NOT know whether the UE can access the target H(e)NB’s CSG which is the same as the source one. Therefore, it’s necessary to inform the H(e)NB GW of the UE MEMBERSHIP for the intra-CSG and intra-GW Handover/Relocation judgement.

The Initial Access procedure, the intra- CSG and intra-GW Handover procedure are indicated in Figure 4.
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Figure 4

1. UE establishes the RRC connection to the source H(e)NB.

2. The source H(e)NB sends Initial UE message to the MME/SGSN.

3. The Authentication and Security procedure between MME/SGSN and H(e)NB.

4. The MME /SGSN sends Initial Context Setup message/RAB assignment Request message to the source H(e)NB  through the H(e)NB GW.

5. Subsequent initial access procedures between UE, (E)-UTRAN and MME/SGSN.

6. The source H(e)NB receives measurement report from UE and makes the Handover/Relocation decision.

7. The source H(e)NB sends Handover Required message/ Relocation Required message to the H(e)NB GW. The H(e)NB GW finds that the source H(e)NB and target H(e)NB are intra-GW and intra-CSG, then decides there’s no need to inform the MME/SGSN and execute the Access control. 

8. The H(e)NB GW sends Handover Request message/ Relocation Request message to the target H(e)NB.

9. Subsequent Handover/Relocation Procedures between UE, (E)-UTRAN and MME/SGSN.

As indicated in the Figure 4, there’re several optional methods to transfer the UE membership to the H(e)NB GW for the intra-CSG and intra-GW Handover/Relocation judgement. The LTE and UMTS system’s methods are summed up as follows.

OPTION 1: The source H(e)NB informs the H(e)NB GW of the UE MEMBERSHIP in Handover/Relocation Required message, i.e. Figure 4, Step 7.

OPTION 2: The CN (MME or SGSN) informs the H(e)NB GW of the UE MEMBERSHIP in Initial Context Setup message/RAB assignment Request message, i.e. Figure 4, Step 4.

OPTION 3: After receiving Handover Required message/ Relocation Required message from the source H(e)NB, the H(e)NB GW finds the source H(e)NB is hybrid, then sends a new S1AP/RANAP message to ask the CN to inform the UE membership to the H(e)NB GW. 

OPTION 4: In the initial Access procedure after the source H(e)NB receive the UE membership, it sends the UE membership to the H(e)NB GW by a new S1AP/HNBAP message.

Proposal 4: If core network is not involved in Intra-GW intra-CSG handover, the H(e)NB GW needs to be informed about UE MEMBERSHIP in source H(e)NB (in case source H(e)NB is Hybrid access mode). There are various options to indicate this information. We prefer the option, in which source H(e)NB informs the H(e)NB GW by Handover/Relocation Required message.

3 Conclusion 
In the above, we discuss the requirements for UE MEMBERSHIP transfer. The proposals are as follows.
Proposal 1: Initial context Setup for LTE and RAB Assignment Request for UMTS should be used to inform H(e)NB of the UE MEMBERSHIP.

Proposal 2: For the initial Access of the non-CSG UE to the Hybrid HNB, the HNB GW needs to inform the UE membership to the Hybrid HNB in UE registration Accept message after the Access control for the QoS purpose.
Proposal 3: In the Handover(LTE) or Relocation(UMTS) procedure if the target H(e)NB is hybrid, the relevant network elements responsible for the final access control should provide the UE MEMBERSHIP in Handover Request message or Relocation Request message to the target H(e)NB for the QoS purpose.
Proposal 4: If core network is not involved in Intra-GW intra-CSG handover, the H(e)NB GW needs to be informed about UE MEMBERSHIP in source H(e)NB (in case source H(e)NB is Hybrid access mode). There are various options to indicate this information. We prefer the option, in which source H(e)NB informs the H(e)NB GW by Handover/Relocation Required message.
As discussed above, we propose to reflect the above conclusions in the relevant 3GPP specifications (i.e. in TS 25.413, TS 25.469, TS 36.413 ).
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