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1 Introduction
Large scale deployment of HNBs challenges the current paging procedure, and HNB GW is proposed to do paging management or transition [1] [2] [3]. This paper describes the detailed implementation method of paging with the HNB GW.
2 Problem Description
The 3G HNB shall operate with legacy terminal and core network [5], so current LA/RA concept in the core network must be unchanged, where the core network only knows a UE in which LA/RA, and pages it in the whole LA/RA. 

[image: image14.png]



Figure 1: Traditional Paging Procedure
Due to the number limitation of traditional LAC(16bits)/RAC(8bits), it is impossible to assign a unique LA/RA to a HNB or HNBs with the same authorized users. One realizable LA/RA planning method is to assign one LAC/RAC to a HNB GW, and all the HNBs connecting to this HNB GW share this LAC/RAC. If to page a UE within this LAC/RAC, HNB GW needs to distribute the paging message to all the connecting HNBs. 
The potential problem is shown in Figure 2. As HNB is supposed to be for private use and only the authorized users can be served by this HNB (except for emergency service), so distribution of the paging message to the HNBs that UE is not authorized or has no right to access is useless. The useless paging signalling will be a big burden for HNB and HNB GW. 
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Figure 2: Traditional Paging Procedure in HNB System
3 Possible Solutions
To solve the problem described above, HNB GW is proposed to do the paging management or transition.  

3.1 Solution 1
HNB GW maintains a HNBs authorization list, in which the connecting HNB and the HNB’s authorized users are recorded correspondingly. When receiving the paging message from the core network, HNB GW check the list and only sends the paging message to the HNBs that the paged UE is authorized. Figure 3 illustrates the details. 

This requires that the HNB GW maintains the authorization list of each connecting HNB, and UE cannot camp on the non-accessible HNB, which is only possible for Rel8 UE. 
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Figure 3: Possible Solution 1 
3.2 Solution 2
The current LAC/RAC planning and paging procedure is re-used in the HNB-HNB GW system. Within the HNB-HNB GW subsystem, one HNB or HNBs with the same authorized users is assigned a unique sub-level HNB LAC/RAC that is only valid in this subsystem. This is similar to XA solution of Registration in Densely-populated area [4] to some extent. 
The HNB LAC/RAC is the same length as the normal LAC/RAC, so as not to be visible to the UE. HNB only knows and broadcasts the HNB LAC/RAC over the air interface by the HNB, rather than the normal LAC/RAC. UE resides in the HNB can only hear or report to the HNB GW this HNB LAC/RAC and HNB GW will only record the HNB LAC/RAC that the UE resides in. 

If receiving the paging message, the HNB GW will check which sub-level HNB LAC/RAC the UE resides in and sends the paging message to the corresponding HNB(s). Figure 4 illustrates the relationship between normal LA/RA and HNB LA/RA, HLAC means HNB LAC.
This method is applicable for legacy UE. However, as UE or HNB GW can not distinguish between the home LAC/RAC and normal LAC/RAC, so the coordination of HLAC and normal LAC/RAC is required, i.e., the HLAC list assigned by the HNB GW must be different from the normal LAC of neighbour Marco cell.
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Figure 4: HNB Location Management
4 Conclusion and Proposal
Due to large scale deployment of HNBs, LA/RA planning or paging is a key problem that needs to be solved. As discussed above, with the Iu based architecture, this problem can be solved with the help of HNG GW. 
Both of the two solutions can be implemented with current specification, but only the solution 2 can operate with legacy UE, so it’s proposed RAN3 to include the solution 2 into internal TR as an implementation way for paging with the Iu based architecture. 
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HNB GW checks all the HNB’s authorization list, and only sends paging to the HNB(s) that the paged UE has right to access
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