3GPP TSG-RAN WG3#63Bis
R3-090784
Seoul, Korea 23rd – 26th March 2009
Agenda Item:

9.3
Source:

Huawei, Airvana 

Title:


Paging Optimization for 3G HNB
Document for:
Discussion and Approval
1 Introduction 

It is well-known that paging messages is a big burden for femto system especially in HNB-GW, so paging optimization is very important for femto system. In last RAN3 meeting, paging optimization solution for HeNB is agreed. However, paging optimization for 3G HNB is still unclear. This contribution discusses this issue and gives a proposal.
2 Discussion
In current specification [1], the UE Registration can inform the HNB-GW of the specific HNB where the UE is located. When a paging message is received, HNB-GW can check the IMSI is registered in which HNB, and directly send the paging message to that HNB without broadcast it to all HNBs using the paging LAC/RAC area. But there are still some problems on this mechanism.
1. For non-CSG capable UE: 
It is a common understanding that when a UE release its RRC connection with, the HNB may initiate a UE De-registration procedure to release the context ID in implementation. So a UE camping on a HNB may be without registration in the HNB-GW. In this scenario if a paging message is coming, HNB-GW can’t perform paging optimization according to the location information in UE Registration. Current paging optimization is also suitable for an enterprise deployment, a number of HNBs may share the same LAC in the scenario and it’s possible that a UE moves from one HNB to another HNB without triggering LAU to notify the network. Thus, UE registration information at the HNB-GW can be misleading in such a case. So current paging optimization mechanism doesn’t fit all scenarios for non-CSG capable UEs. 
2. For CSG capable UE:
It is an agreement that HNB and HNB-GW don’t need to perform CSG capable UE’s access control. The HNB may use the TMSI/PTMSI to register the UE in HNB-GW. (In most instances, the HNB-GW may be aware of the UE’s IMSI once the COMMON ID procedure is invoked.) So there may be no IMSI registration information on the HNB-GW. For sure, HNB-GW can’t track UE’s TMSI/PTMSI either. So if a paging is coming, HNB-GW can only page all the HNBs in the paged LAC/RAC without any optimization.  
In current specification, when the HNB-GW receives a Paging, HNB-GW can only check whether the IMSI is registered in itself or not; if yes, the HNB-GW can directly send the message to the UE registered HNB; if no, the HNB-GW can only paging all the HNBs in the paged LAC/RAC without any optimization.
There are two possible solutions to resolve the limitation for current issue:
1. Solution 1 (UE Allowed CSG list in Paging Message)

This solution is based on the agreed LTE paging optimization solution. The HNB-GW can optionally perform paging optimization in case of “Allowed CSG List” of the paged UE included in the paging message. The HNB-GW should send the paging messages to HNBs in the CSG list. Regarding security issue for sending allowed CSG list to the HNB, the HNB GW also should not include the Allowed CSG List when sending the paging message to a HNB. And CT1 has confirmed that “CT1 does not see any concern about including the Allowed CSG list in the paging message, if the RAN node use it only for the paging optimization purpose, not for access control.”[1] For sure, current paging optimization can be used concurrently with some updates. If the HNB-GW receives a paging, it can first check if the IMSI is registered or not. If yes, the HNB-GW can perform paging optimization by the paged UE registration information at the HNB-GW (e.g. the HNB-GW can directly page the IMSI registered HNB, or page the CSG sets of the “IMSI registered HNB” in case the HNBs in a CSG sharing a LAC); if no, the HNB-GW should paging all the HNBs in the allowed CSG list. 
2. Solution 2 (HNB-GW check UE Allowed CSG list from other central nodes)

In the UE access control discussion, it is an agreement that the HNB-GW can get the HNB’s allowed IMSI list from other centric nodes not from the HNB. So HNB-GW can also get UE’s allowed CSG list from this centric node without impact on RANAP. But this will introduce the signalling progress load for HNB-GW and increase the delay for paging. So it is not feasible to implement it.
3 Conclusion and Proposal
Based on above discussion, it is proposed to agree the solution 1 as paging optimization mechanism for 3G HNB and corresponding CR for TS25.413 and TS25.467.
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