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Discussion and agreement
1 Introduction

In RAN3#62 the problem of paging optimisation in LTE CSG scenarios supported by a HeNB GW was discussed.  In [1] it was explained that, in order to address the issue of paging optimisation, two points needed to be solved, namely:
1) HeNB GW shall be aware of the CSGs supported by the connected HeNBs. This allows the HeNB GW to identify the appropriate HeNBs supporting certain CSGs.

2) The HeNB GW needs to be informed about the allowed CSG list of the paged UE.  This allows the HeNB GW to understand which of the connected HeNBs shall receive the paging message.

Point 1) was agreed during RAN3#62.  In fact, the S1 SETUP REQUEST and the ENB CONFIGURATION UPDATE messages were enhanced with a list of CSG IDs aimed at notifying the HeNB GW of the CSGs supported by each of the connected HeNBs.  However, point 2 was left unsolved, leaving the solution to paging optimization incolmplete.

This paper addresses the issue of paging optimization for LTE CSGs and proposes additional changes needed to achieve a complete solution.  

2 Discussion
One of the requirements agreed by SA1 in [2] is that “Additional registration and paging load as a result of HNB/HeNB deployment shall be minimized”.  This means that paging optimization, namely minimizing the amount of paging messages used to page a UE in CSG cells, is a confirmed requirement. 
Figure 1 shows a message sequence chart where paging optimisation is performed by the HeNB GW by virtue of knowing the CSG IDs supported by connected HeNBs and by using the “allowed CSG list” of the paged UEs contained in the PAGING message.

Figure 2 shows a message sequence chart where paging optimisation is carried out by the MME by virtue of knowing the CSG IDs supported by connected HeNBs and by being able to forward the PAGING message only to the HeNBs supporting CSGs in the UE’s “Allowed Cell List”.
While RAN3 has agreed to distribute the CSG ID list in the S1 SETUP REQUEST and ENB CONFIGURATION UPDATE for the sake of achieving paging optimisation, no decision was taken with regard to including the “allowed CSG list” of the paged UE in the PAGING message.  Although the current specifications might be sufficient to enable paging optimisation in the CSG scenarios not supported by HeNB GW, they leave the paging optimisation solution in presence of a HeNB GW incomplete, therefore making the approved changes to the S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages useless with respect to such scenario.

In order to have a complete paging optimization solution, the “Allowed CSG List” of the paged UE shall be included in the paging message.  
It shall be noted that according to the proposed solution the Allowed CSG List of the paged UE needs only to be available at the HeNB GW, namely it does not have to be forwarded to HeNBs or other nodes directly connecting to the MME.
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Figure 1. Paging optimisation in HeNB GW supported LTE CSGs 
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Figure 2. Paging optimisation in LTE CSGs without HeNB GW
3 Conclusions

This paper analysed the current status of the paging optimisation solution for LTE CSG cells.  It was explained how the current specifications do not provide a complete solution for paging optimisation and that in order to achieve a full solution further changes are required.
It is proposed to agree to the following proposal:

In order to allow a HeNB GW receiving a paging message to understand which CSG is accessible by the paged UE and to optimise forwarding of PAGING messages, the Allowed CSG List of the paged UE shall be included in the PAGING message.

Changes to 36.413 needed to implement the above proposal are described in R3-090314.
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