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1 Introduction 

From SA1’s requirements, there are at least 125 million CSG Identities within a PLMN. And a CSG has one or more than one HeNBs. So, in theory, there are huge amount of HeNBs in a PLMN. To limit paging through HeNB is very important in EPS. This paper aims to discuss paging optimization if HeNB GW deployed.
2 Background
Refer to agreed contribution [1] in CT1#55, MME sends the paging request message only to those HeNBs which have the TAI in the UE's registered TAI list and the CSG ID in the UE's CSG whitelist; or MME provides both the TAI and the UE's CSG whitelist to those HeNBs which have the TAI in the UE's registered TAI list, and each of the HeNBs decides whether its cell belongs to the CSG area and the paging is sent via the radio interface.
3 Discussion and Conclusion
CT1 just focuses on HeNB directly connecting to MME scenario. For HeNB GW deployed scenario, further study is needed in RAN3. 
The discussion should base on following figure.  
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HeNB GW1 supports TA1, TA2 and TA3 in TA concept. In CSG concept, HeNB GW1 supports CSG 1 and CSG 2. UE’s white list contains CSG1, CSG2 and others. Now, MME assign TA1 and TA2 as registed TAI list to UE. The registered TAI list contains CSG1 and CSG2.
If MME wants to page UE, at first, MME should decide to send paging on which HeNB GW. For a HeNB GW, if one of its supporting TAs is in TAI list and if one of its supporting CSGs is in white list, MME should send paging to this HeNB GW.
Second, MME tells HeNB GW paging should be sent on which CSGs. These CSGs are the intersection of HeNB GW supporting CSGs, white list and CSGs contained in resisted TAI list. 
For this example, MME chooses HeNB GW1, and tells it paging on CSG1 and CSG2. Then, HeNB GW1 sends paging on HeNB1, HeNB2, HeNB3 and HeNB4. But HeNB4’s TA is not in TAI list, paging should not be sent on it.
So, for further improvement, MME should tell HeNB GW paging parameters not only CSGs but also TAIs. These TAIs are intersection of registered TAI list and HeNB GW supporting TAIs. 
If so, MME chooses HeNB GW1, and tell it paging on CSG1 and CSG2 and TA1 and TA2. Then, HeNB GW1 sends paging on HeNB1, HeNB2 and HeNB3. The result is exact.
If just telling HeNB GW white list and TAs, it may sends paging on redundant HeNBs.
The way MME know HeNB GW supporting TAIs and CSGs is FFS.
It is proposed to adopt conclusions above to TR R3.020 section 7 agreements
*********************************Begin of First Modification********************************
3.1 7.2
LTE HNB

Architecture:

The LTE HNB will connect to the MME by means of the S1 interface. It is sufficient for the handover between LTE Home NodeBs and between LTE Home NodeBs and LTE Macro Layer to be provided by means of S1 interface. There are no reasons to establish X2 interface connectivity between LTE Home NodeBs and between LTE Home NodeBs and  LTE Macro Layer to enable handover.
Security protection for control plane and user plane data on transport network layer of E-UTRAN interfaces is mandated for LTE HNB.
Mobility
 Mobility requirements for HeNB are covered  in [3] Annex F.
Paging Optimization
Paging optimization may be done by MME in order to avoid huge amounts of paging messages in the cells served by HeNBs. The possible approaches may be followed, 
1) the MME sends the paging request message only to those HeNBs which have the TAI in the UE's registered TAI list and the CSG ID in the UE's CSG or 
2) the MME provides both the TAI and the UE's CSG to those HeNBs which have the TAI in the UE's registered TAI list, and each of the HeNBs decides whether its cell belongs to the CSG area and the paging is sent via the radio interface. 

Editor's note: if the HeNB GW is adopted, other approaches of paging optimization may be possible. This is FFS.
*********************************End of First Modification**********************************
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