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1   Introduction 

At RAN3#61Bis meeting, paging optimization for HeNB GW is proposed. From SA1’s requirements, three definitions for subscriber access are advised: closed access, open access and hybrid access modes. These access modes are based on CSG concept. In fact, both pre-R8 UE and R8 UE can access CSG cell by different access control rules. This paper aims to discuss paging optimization for different version UE if HeNB GWs are deployed and UE access HeNB in different access mode.
2   Background
Refer to contribution [1] in RAN3#61Bis meeting, in LTE HeNB architecture, only those HeNBs which have the TAI in the UE's registered TAI list and the CSG ID in the UE's CSG whitelist can receive paging message from MME. Paging optimiazation proposed in contribution [1] is based on figure 1.
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                                                                             Figure 1
According to the method for paging optimiazation in contribution [1], MME tells HeNB GW paging should be sent on those CSGs, which are in the intersection of HeNB GW supporting CSGs, paged UE's CSG whitelist and TAI list included in paging message.

From SA1’s requirements, three definitions for subscriber access are advised: closed access, open access and hybrid access modes. These access modes are based on CSG concept. As states in SA1 TS 22.220, there are three access modes for HeNB:

· Closed access mode: HNB/HeNB operates as a CSG cell.
· Hybrid access mode: HNB/HeNB operates as a CSG cell where at the same time, non-CSG members are allowed access.
· Open access mode: HNB/HeNB operates as a normal cell, i.e. non-CSG cell.
It has been agreed in CT1 for access control to be performed at network entity for CSG UE. Network entity for CSG UE access control can be described as bellow:
· MME stores the UE’s allowed CSG list to perform access control.

· If UE is performing to access a closed mode Home eNodeB, the UE must be prevented from attempting to access when it is not a member of a CSG the home cell belongs to.

· If UE is performing to access a hybrid mode Home eNodeB, the MME may apply different rules to non-CSG UEs than to CSG UEs. The MME classify the UE according to the UE’s allowed CSG list and the CSG ID of the Home eNodeB.

· If UE is performing to access an open Home eNodeB, the MME does not need to perform access control based on CSG Id.

So, UE maybe access CN through HeNBs in open access mode or hybrid access mode. Besides CSGs locating in the intersection of CSGs supported by HeNB GW, whitelist and CSGs contained in TAIs list, paging should be sent on those CSGs in hybrid access mode or open access mode in TAIs list, although they are out of whistlist. Following is a good case in point. In figure 2, CSGs in red circle are in whitelist, CSGs in green circle are supported by HeNB GW, CSGs in blue circle are in TAIs list . Obviously, CSG3 is in intersection of three circles. For method in contribution [1], paging should be sent on CSG3.If CSG4 in figure 2 is in hybrid access mode or open access mode, paged UE can access CN through HeNB belonging to CSG4.Therefore, paging message should be sent on CSG3 and CSG4 in order to page the UE correctly. 
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                                                                                 Figure 2
In fact, both pre-R8 UE and R8 UE can access CSG cell in different access control policy. UE can be classified as UE support CSG concept and UE not supporting CSG concept. If HeNB GW is deployed, in a similar way to access control in 3G HNB architecture, UE access control scenarios can be classified as follows:

1)   For UE supporting CSG concept: In this situation, UE access control is performed at CN according to allowed CSG list of UE saved at CN; 
2)   For UE not supporting CSG concept: In this situation, UE access control is performed at HeNB GW according to UE’s IMSI list for every connecting HeNBs;
Correspondly, paging optimiazation can be performed in two situations:

1) For paged UE supporting CSG concept: paging message sent from CN includs whitelist (allowed CSG list). HeNB GW relays paging message to HeNBs in whitelist and  HeNBs  in open access mode and hybrid access mode in TAs list;

2) For paged UE not supporting CSG concept: paging message sent from CN doesn’t includ whitelist (allowed CSG list). After HeNB GW received paging message, it checks paging message, if paging optimization is needed and allowed CSG list cann’t be found , it checks UE’s IMSI list for every connecting HeNBs. By this means, HeNB GW finds out HeNBs which allowed paged UE to access and relay paging massage to these HeNBs.As to how does MME inform HeNB GW if paging optimization is needed, it’s out of our scope of discussion, maybe an indicator should be added in paging message.   
As above discussion, paging optimization for UEs supporting CSG concept and UEs not supporting CSG concept is different. That is to say, HeNB GW just needs to know if whitelist is included in the paging message. Therefore, paging optimiazation procedure can be summaried as following flow chart:
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3 Discussion and Conclusion
It is proposed to adopt conclusions to change 36.300 as bellow:
****************************Begin of First Modification****************************
4.6.2 Functional Split
… …
The HeNB GW hosts the following functions:

-
Relaying UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE;

-
Terminating non-UE associated S1 application part procedures towards the HeNB and towards the MME. Note that when a HeNB GW is deployed, non-UE associated procedures shall be run between HeNBs and the HeNB GW and between the HeNB GW and the MME.

-
Optionally terminating S1-U interface with the HeNB and with the SGW.

-
Supporting TAC and PLMN ID used by the HeNB
-    Paging  optimization 
After HeNB GW received paging message, it check paging message. If paging optimization is needed and  allowed CSG list(whitelist) is included, it sends paging message to CSG cells in whitelist and HeNBs in open access mode and hybrid access mode in TAs list included in paging message .
In addition to functions specified in section 4.1, the MME hosts the following functions:

-
Access control for UEs that are members of Closed Subscriber Groups (CSG).
Mechanisms for filtering of paging messages, in order to avoid paging message distribution to HeNBs belonging to CSGs where the UE is not registered, is FFS.
****************************End of First Modification******************************
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