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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, pre-R8 UE and R8 UE not supporting CSG concept can also access CSG cell.This paper aims to discuss paging optimization for HNB GWs and UE access HNB in different access way in 3G HNB architecture.
2   Background
Refer to contribution [1] in RAN3#61Bis, 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 optimization 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.Similar to paging optimization in LTE HeNB architecture, paging optimization can be performed at HNB GW in 3G HNB architecture. 
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 HNB/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.
As access control description in 25.467, UE access control scenarios can be classified as following:

1) For  UE not supporting CSG concept: UE access control is performed at HNB GW according to UE IMSI list for every connecting HNBs;

2)   For UE supporting CSG concept: UE access control is performed at CN according to allowed CSG list of UE saved at CN; 
So, UE maybe access CN through HNB in open access mode or hybrid access mode. Besides CSGs locating in the intersection of CSGs supported by HNB GW, whitelist and CSGs contained in LAI/RAIs , paging message should be sent on those CSGs in hybrid access mode or open access mode in LAI/RAIs , although they are out of whitelist. Following is a good case in point. In figure 2, CSGs in red circle are in whitelist, CSGs in green circle are supported by HNB GW, CSGs in blue circle are in LAI/RAIs included in paging message. 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 HNB belonging to CSG4.Therefore, paging message should be sent on CSG3 and CSG4 in order to page the UE correctly.. 
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In fact, both pre-R8 UE and R8 UE can access CSG cell in different access control policy. UEs can be classified as UEs support CSG concept and UEs not supporting CSG concept. 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 HNB GW according to UE’s IMSI list for every connecting HNBs;
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). HNB GW sends paging message to HNBs in whitelist and  HNBs  in open access mode and hybrid access mode in LA/RAs included in paging message;

2) For paged UE not supporting CSG concept: paging message sent from CN doesn’t includ whitelist (allowed CSG list). After HNB GW received paging message, it checks paging message, if allowed CSG list cann’t be found, it checks UE’s IMSI list for every connecting HNBs. HNB GW finds out HNBs which allowed paged UE to access and relay paging massage to these HNBs;

As above discussion, paging optimization for UEs supporting CSG concept and UEs not supporting CSG concept is different. That is to say, HNB GW just needs to know if whitelist is included in the paging message. So, 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 TS 25.467  as bellow:
***************************Begin of First Modification*****************************
4.2
Functional split

The UTRAN functions in the HNB are supported by RANAP, whereas the HNB specific functions  are supported by Home NodeB Application Protocol (HNBAP) between the HNB and the HNB GW. The HNB GW provides concentration function for the control plane and may provide concentration function for the user plane. 
… …
Table 4.2-1.  Functional split for UTRAN function in the HNB access.

	FUNCTION
	HNB
	HNB GW
	CN

	… …


	Security Functions:
	
	
	

	Data confidentiality
	
	
	

	   Radio interface ciphering
	X
	
	

	   Ciphering key management
	
	
	X

	   User identity confidentiality
	X
	
	X

	Data integrity
	
	
	

	   Integrity checking
	X
	
	

	   Integrity key management
	
	
	X

	
	
	
	

	Service and Network Access functions:
	
	
	

	CN Signalling data
	X
	
	X

	Data Volume Reporting
	X
	
	

	UE Tracing
	X
	
	X

	Location reporting
	X
	FFSNote 3
	X

	
	
	
	

	Iu Co-ordination functions:
	
	
	

	Paging co-ordination
	X
	
	X

	Paging optimization
	
	X
	X

	NAS Node Selection Function
	
	X
	

	MOCN Rerouting Function
	FFS
	X
	X


***************************End of First Modification*****************************

**************************Begin of Second Modification****************************
5.X  Paging optimization
Paging optimization by the HNB GW should be allowed. After HNB 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 HNBs in open access mode and hybrid access mode in LA/RA included in paging message.
***************************End of Second Modification*****************************
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