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1. Introduction
In this paper, the potential issues related to the increasing non UE associated signalling load in case of dense small cells deployment are discussed for the SI [1].

2. Discussion

With dense small cell deployments, there could be more and more S1 connection between MME and small cell which may cause the following issues:

·    each small cell node is connected to the whole MME pool, which imposes unbearable configuration and operation effort;

·   the MME would have to be designed to cope with possible massive bursts of SCTP associations induced by intermittent operation of small cells;
·   the MME could have no capacity to manage so many S1 connections especially for the non-UE associated signalling, e.g. paging and warning messages;
·   the small cells should be kept as simple as possible to keep their low cost. Requiring them to be connected to all MMEs of a MME pool may be unnecessary.

The similar issue was discussed for HeNB previously, and HeNB GW was designed to resolve the scalability issue  as shown in the Fig. 1:
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Fig. 1: Mapping of SCTP associations to S1AP logical connections at the HeNB.

 In the denser small cell deployment, it is also necessary to concentrate the connection to reduce the impacts on MME and small cell. And how to concentrate needs more study, e.g. add the concentration function in Macro eNB.
Regarding with the paging, the issue was already confirmed in the LS from SA2 [2] and reply LS already mentioned that the paging optimization needs to take small cell deployment into account [3]. However, the solutions are still under discussions. Whether further enhancement is needed should depend on the output of the ongoing discussion.
Proposal 1: Agree the issue on non-UE association signalling caused by dense small cell deployment.
3. Conclusions
Proposal 1: Agree the issue on non-UE association signalling caused by dense small cell deployment.

A corresponding TP is provided in the Annex.
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Annex
5
Challenges in Dense Small Cell Deployment

This clause describes the identified challenges in the dense small cell deployment as descried in section 4.
5.x
Increased non UE associated signalling load
With dense small cell deployments, there could be more and more S1 connection between MME and small cell which may cause the following issues:

-
each small cell node is connected to the whole MME pool, which imposes unbearable configuration and operation effort;

-
the MME would have to be designed to cope with possible massive bursts of SCTP associations induced by intermittent operation of small cells;
-
the MME could have no capacity to manage so many S1 connections especially for the non-UE associated signalling, e.g. paging and warning messages;
-
the small cells should be kept as simple as possible. Requiring them to be connected with all MMEs of a MME pool may be unnecessary.
It is necessary to concentrate the connection to reduce the impacts on MME and small cells. And how to concentrate needs more study, e.g. add the concentration function in Macro eNB.
Regarding with the paging issue in dense small cell deployment as mentioned in [x R3-150345] and [y R3-150461], the solutions are still under discussions. Whether further enhancement is needed should depend on the output of the ongoing discussion.
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(b) One SCTP association with many S1-AP logical connection
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