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Discussion
1. Introduction
In the last meeting, RAN3 provided SA2 with response [1] for LS regarding paging optimization. This response includes the following:

	RAN3 acknowledges the issue and has started to discuss possible solutions to solve it, also taking into account enhancement for small cell deployment. RAN3 has not yet finalized and will inform SA2 when RAN3 has reached a conclusion.


In this contribution, we provide our view on taking into account paging optimization in small cell deployment.
2. Discussion

In a SID [2], the potential enhancement for paging in case of small cell deployment has been captured already:

	Secondly, each eNB needs a S1 interface to a MME, Non-UE associated signalling (e.g., paging etc) may increase in case of dense deployment of eNBs. From the Core Network perspective, the MME may need to increase the paging capacity of the network in order to not impact paging performance for mobile-terminated normal user traffic, e.g. mobile-terminated VoLTE.


As stated in [1], the paging optimization takes into account enhancement for small cell deployment:
	RAN3 acknowledges the issue and has started to discuss possible solutions to solve it, also taking into account enhancement for small cell deployment


Proposal 1: For paging optimization, small cell deployment should be considered.
When to consider paging optimization in small cell deployment, the number of cells in a tracking area (TA) needs to be adjusted. It is because the more the number of small cells included into a TA increases, the more processing load for sending paging on MME increases [3]. It is because as the number of small cells in a TA decreases, the number of total TAs increases. If it increases, the UE power consumption in idle mode will be increased because of frequent tracking area update (TAU).
Proposal 2: It should not decrease the number of small cells unconditionally in a TA to reduce paging load on the MME.
In LS [1], SA2 had been discussing paging optimizations:

	(a)
to reduce the paging load on the radio interface, and

(b)
to lower processing load on MME from sending pages to large number of eNBs. This is especially for low-mobility or stationary devices, (e.g. a utility meter-reader that can be identified by subscription (eg. APN) information or smart phones that rarely move (e.g. identified by timestamps of past visited cells))


As mentioned above, in order to reduce the paging load on both the S1 and radio interface, it is proposed that a list of recommended cells for paging towards which the UE should be paged should be provided by the serving eNB to the MME at S1 Release [4]. A list of recommended cells for paging is built by the serving eNB from the cells the UE has been connected to and from their neighbours. However, this method may have drawback in case of dense small cell deployment. The UE in idle mode may pass several small cells due to its mobility and small coverage of each small cell. In this situation, if paging signals based on the list of recommended cells for paging are sent from the MME, the small cell on which the UE is camped currently cannot receive paging because it is not included into the list of recommended cells for paging. So, the first paging is failed and then the existing paging will be performed. Therefore, in order to maximize the success rate of first paging while minimizing the number of cells to be paged in small cell deployment, the eNB needs to provide the MME with information which can include the list of recommended cells for paging and a number of small cells e.g. TA, mobility anchor.
Proposal 3: The eNB should provide the MME with information which can include the list of recommended cells for paging and a number of small cells e.g. TA, mobility anchor.
3. Conclusion
In this contribution, we provided our view on taking into account paging optimization in small cell deployment. The following proposals are kindly suggested to RAN3:
Proposal 1: For paging optimization, small cell deployment should be considered.
Proposal 2: It should not decrease the number of small cells unconditionally in a TA to reduce paging load on the MME.
Proposal 3: The eNB should provide the MME with information which can include the list of recommended cells for paging and a number of small cells e.g. TA, mobility anchor.
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