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1   Introduction
In Rel-10 and Rel-12, LIPA and SIPTO@LN were introduced.  It was also agreed in TS23.401 that the MME may use the EPS bearer ID received in Downlink Data Notification message from S-GW in order to control the paging based on operator policy, such as “paging optimisations for traffic arriving on the PDN connection used for Local IP Access without mobility or SIPTO at the Local Network with L-GW function collocated with the (H)eNB.” In last RAN3 meeting, paging optimization for LIPA and SIPTO@LN with collocated L-GW was discussed in [1]. This contribution gives further analysis on the optimization in RAN. 
2   Discussion

It was clear that if the paging is from the collocated L-GW in HeNB for LIPA, it will be only valid when the UE is in the coverage of the HeNB. It will be useless if the UE responses from  a cell/node other than the collocated node. In SA2#82, it was agreed that the MME can identify the PDN connection for the arrived downlink data via the EPS bearer ID in the Downlink Data Notification (DDN) message. In other words, the MME can know which PDN connection the paging is for.  In Local IP Access (LIPA) scenario where the UE is using an individual PDN connection for the LIPA service, and the LIPA service is implemented with a collocated L-GW in the HeNB, the MME can use the information for paging optimization.  Normally, the paging message will be broadcasted for all the cells in the whole TA, or filtered by the UE allowed CSG list in case of CSG support. With the enhancement, the MME can determine whether the downlink data arrived on the LIPA PDN connection, and if so, it should ideally page only the HeNB with the collocated L-GW providing Local IP Access [2]. In SA2#99, it was also clarified in [3] that a similar mechanism can be applicable to SIPTO @LN case. 

In general, there is no issue because the Last known E-UTRAN cell was stored in MME as a parameter of UE MM context. When the paging is from the collocated L-GW for LIPA/SIPTO, the MME can only page the UE in the collocated node by implementation.

In case of HeNB-GW deployment, the HeNB is hidden behind the HeNB-GW; and the MME treats the HeNB as a cell of the HeNB-GW. When the MME receives the Paging for LIPA from collocated L-GW, the MME should only distribute the paging to the HeNB-GW where the HeNB connects to. However, the HeNB-GW can’t do further filtering because only the allowed CSG ID list and the TAI are available in the Paging message. The HeNB-GW has no choice but send the paging message to all HeNB in the TAI with allowed CSG list filtering. All the paging messages including the ones over S1 and Uu for the cells other than the HeNB with collocated L-GW are in vain. 
If there is no response from the paged HeNB, the MME should consider that the UE has moved out of the coverage of the HeNB. However, there are some different handling in the MME for LIPA case and SIPTO@LN in this case. 

· LIPA: the MME should deactivate the LIPA PDN connection of an idle-mode UE if it detects that the UE has moved out of the coverage area of the HeNB collocated with L-GW function. The expanded paging for the LIPA PDN in other cells in the paged TA list is useless, and the MME should consider the paging as failed. 
· SIPTO@LN: the MME should trigger the SIPTO@LN PDN re-establishment (i.e. initiate the MME requested PDN disconnection with "reactivation requested" cause value) if the UE is moving out of the area. Then another paging as normal will be triggered based on signalling for the PDN re-establishment. It is true that the UE should be paged anyway; it is possible to perform the page as usual to the whole TA area. However, there is a good chance that the UE is still in the coverage of the HeNB with collocated L-GW. The optimization will reduce the paging message in other cells via S1 and Uu. Even if  the optimised solution doesn’t work, the UE can be paged in the second paging.  The delay is depending on the possibility of the UE still being in the HeNB with collocated L-GW. It is up to MME to decide to perform the optimization or not.
Following the analysis above, it is beneficial to have such an optimization in RAN. It is therefore proposed to add E-CGI in paging message.
Proposal: Add E-CGI IE in Paging message for LIPA and SIPTO@LN.
3   Conclusion / Proposals
In this contribution, we analyse the pros and cons of paging optimization for LIPA/SIPTO@LN. Even if the issue is from R10 for LIPA, considering that this is an optimization, it is proposed to discuss it in the context of TEI12. It is proposed that RAN3 agree the following proposal, and corresponding CRs in [4]&[5].
Proposal: Add E-CGI IE in Paging message for LIPA and SIPTO@LN.
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