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1. Introduction

The previous RAN2 and RAN3 meetings have agreed to have access control in MME for in-bound mobility. It is still under discussion on how MME get the CSG information of target RAN. Considering that not all RANs support the CSG ID in measurement report, a solution is needed to retrieve the CSG information from target RAN. However, it is unclear when MME can get the CSG information of target RAN, and when MME notify target RAN the UE’s membership status. This document analyzes possible options, and clarifies why the CSG information is required before MME send HANDOVER REQUEST message to target RAN. 

2. Information needed for in-bound mobility

The access control in the network is performed to ensure that a UE has a valid subscription at a CSG where it performs an access. The access control mechanism in the network is assumed to use following information. 

· Info1: The reported [Target (H)eNB-ID] info in the HO signalling.

· Info2: The mapping between [(H)eNB-ID and CSG info]

· Info3: UE’s [CSG Subscription Information]

3. Which entity provides the CSG ID

Last RAN3 meeting had discussed the two options to provide the CSG information of target HeNB to MME

 * Option 1: UE provide the CSG information

 * Option 2: target RAN provide the CSG information

We need to consider the capability in the source RAN. The source RAN can be a pre-rel-9 eNB/HeNB that does not support the CSG ID in measurement report. If we purely rely on UE to provide the CSG information, then we cannot support the in-bound mobility from a pre-rel-9 eNB/HeNB to a Rel-9 HeNB. This is undesirable. Therefore, we should consider option 2 as the basic scheme, and option 1 is an enhancement that only applies when the source eNB/HeNB is Rel-9.

Proposal 1:
It is proposed that the access control in MME shall be based on the CSG information from target RAN. If RAN2 agrees that UE can report the CSG information of target HeNB, using the CSG information from source RAN is an enhancement only for the scenario that source RAN is Rel-9 eNB/HeNB.
4. When target RAN receive the UE’s membership information

When target RAN receive the HANDOVER REQUEST message, target RAN performs resource allocation. Then target RAN either reply HANDOVER REQUEST ACKNOWLEDGE message with admitted E-RABs (and failed to setup list if some E-RABs are not-admitted), or HANDOVER FAILURE message if target RAN cannot admit at least one non-GBR E-RAB. Here is the behaviour defined in current 36.413

After all necessary resources for the admitted E-RABs have been allocated the target eNB generates the HANDOVER REQUEST ACKNOWLEDGE message. The target eNB shall include in the E-RABs Admitted List IE the E-RABs for which resources have been prepared at the target cell. The E-RABs that have not been admitted in the target cell shall be included in the E-RABs Failed to Setup List IE.
…

If the target eNB does not admit at lease one non-GBR E-RAB, or a failure occurs during the Handover Preparation, it shall send the HANDOVER FAILURE message to the MME with an appropriate cause value.

The hybrid cell gives higher priority to member UEs. When the hybrid cell is overloaded with non-member UEs, the hybrid cell may have to release the resources used by non-member UEs in order to support the member UE. This means when the hybrid cell receives a HANDOVER REQUEST message, it may response differently according to the UE’s membership status. Let’s consider following scenarios: 

· Scenario 1: The home hybrid cell is almost overloaded with non-member UEs, and cannot support new UEs. A member UE returns home. It is clear that the hybrid cell shall accept the HO Request for this member UE, even it has to release some resources that were previously allocated to non-member UEs. In this case, the hybrid cell sends the HANDOVER REQUEST ACK message.

· Scenario 2: The home hybrid cell is almost overloaded with non-member UEs, and cannot support new UEs. A new non-member UE is close to the house, and wants to handover to this hybrid cell. The hybrid cell shall reject the HO request due to lack of radio resources.

So when target RAN receive the HANDOVER REQUEST message, target RAN shall know whether the UE is a member or not in order to better perform resource allocation. 
Proposal 2:
It is proposed that the hybrid cell shall distinguish between the member UE and non-member UE when the hybrid cell performs resource allocation upon the reception of the HANDOVER REQUEST message.

There are two options to deliver the UE’s membership status to target RAN.

 * Option 1: MME include the UE’s membership status in HANDOVER REQUEST message

Option1 requires a new IE in HANDOVER REQUEST message

 * Option 2: After the MME send the HANDOVER REQUEST message, MME send a separate message to target RAN to notify the UE’s membership status.

Option 2 requires a new behaviour for target RAN. After target RAN receive the HANDOVER REQUEST message, it needs to hold the resource allocation until it receive the UE’s membership status. 
So Option 1 is better.

Proposal 3:
It is proposed to include the UE’s membership information in the HANDOVER REQUEST message. 

5. When MME get the CSG information of target RAN

The CSG information may be provided by source RAN. But considering not all source RANs are upgraded to support the CSG ID in measurement report, so MME shall anyway support to get CSG information from target side. There are several options to do it.

* Option 1: MME get the CSG information via the HANDOVER REQUEST ACK message.

After target RAN receive the HANDOVER REQUEST message, it reply the HANDOVER REQUEST ACKNOWLEDGE message including the CSG information for target cell. MME then perform access control. MME can also determine whether the UE is a member of target cell. MME needs to notify target cell whether the UE is a member or not. In case that the UE does not have access right, MME need to initiate UE context release procedure to target RAN.

* Option 2: MME get the CSG information via S1 setup/eNB configuration update procedure.

Current S1 SETUP REQUEST message and ENB CONFIGURATION UPDATE message can only support up to 256 CSG IDs, which is identified far too short by SA2. In addition, current S1 SETUP REQUEST message and ENB CONFIGURATION UPDATE message cannot provide the mapping between [(H)eNB-ID and CSG info] as described above as Info2. So this option is not considered for further analysis.

* Option 3: MME get the CSG information before MME send HANDOVER REQUEST message.

This option requires MME query the HeNB or HeNB-GW first. Based on the query result, MME can perform access control and determine whether the UE is a member or not. The membership information is then included in HANDOVER REQUEST message.

As we described in previous section, MME need to include the UE’s membership status in HANDOVER REQUEST message. So only the option 3 can support the scenarios as listed above, and meet the requirements to ensure target RAN know the UE’s membership status in HANDOVER REQUEST message. There is no existing S1 message to let MME query the CSG information. A new non-UE associated S1 message is needed. 
Proposal 4:
It is proposed that MME shall have the CSG information of target RAN before MME send the HANDOVER REQUEST message.

Proposal 5:
It is proposed to introduce a new S1 message to query the CSG information of target RAN.

In a summary, the following figure describes the whole procedure for MME to get the CSG information and to notify the target RAN the UE’s membership status.  
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6. Summary and proposal

This contribution describes the necessary to have MME retrieve the CSG information from target RAN, and to have target RAN know the UE’s membership status for handover resource allocation. Then the contribution analyzes the alternatives to get the CSG information, and delivery the UE’s membership status.

Proposal 1:
It is proposed that the access control in MME shall be based on the CSG information from target RAN. If RAN2 agrees that UE can report the CSG information of target HeNB, using the CSG information from source RAN is an enhancement only for the scenario that source RAN is Rel-9 eNB/HeNB.
Proposal 2:
It is proposed that the hybrid cell shall distinguish between the member UE and non-member UE when the hybrid cell performs resource allocation upon the reception of the HANDOVER REQUEST message.

Proposal 3:
It is proposed to include the UE’s membership information in the HANDOVER REQUEST message. 

Proposal 4:
It is proposed that MME shall have the CSG information of target RAN before MME send the HANDOVER REQUEST message.

Proposal 5:
It is proposed to introduce a new S1 message to query the CSG information of target RAN.

The corresponding CRs are in tdoc R3-09xxxx [4], [5], [6]. 
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