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1. Introduction
In RAN3 #61, there was a discussion on the concentration and dsitribution (CNT/DST) function for HeNBs, based on the contributions [1], [2], [3]. This document captures the conclusions of the group. 
2. Discussion
There was discussion about what bottleneck the CNT/DST function tries to solve, and the corresponding consequences on the CNT/DST functionality. Different MME implementations may have different bottlenecks. 

The following sections below identify the bottlenecks and describe the identified solutions for the CNT/DST functions. 
2.1. Transport Level Concentrator [1]
S1AP as defined provides two kinds of services [4]:

1.
Non UE-associated services where MME maintains per eNB state (such as eNB ID, TAIs, PLMN identities)

2.
UE-associated services where MME maintains per UE state (such as TAI list, SAE bearer identifiers, etc.)

Non UE –associated services are related to S1AP setup and maintenance between the eNB and the MME and primarily involve maintaining static table entries that do not require significant S1AP resources beyond storage. Conversely, UE-associated services are dynamic and scale based on the number of UEs supported. Thus, at the application level for a given number of UEs to support, the MME should support a large number of HeNBs.

However, at the transport level, the one-to-one mapping between S1AP connection and SCTP association requires the MME to maintain SCTP state for each eNB which it shares an S1AP connection with as shown in Figure 1a. As such, the MME scaling to support many HeNBs is limited by the transport level state required. In order to scale, we propose to decouple the application and transport levels, i.e., allow many S1AP connections within a single SCTP association. As such the CNT/DST can aggregate many HeNBs towards a single MME as shown in Figure 1b.
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Figure 1 Mapping of SCTP associations to S1AP logical connections at the MME
To support many S1AP connections within a single SCTP association, we propose to include an eNB identifier in each S1AP messages.

Proposal 1: Change the S1 control plane to support multiple S1AP connections within a single SCTP association.
Proposal 2: Include an eNB id in every S1AP message.
The HeNB also needs to support multiple S1AP connections, i.e., S1 flex, for efficient handover between a HeNB and macro eNBs as discussed in [3]. The one-to-one mapping between S1AP connection and SCTP association therefore requires the HeNB to maintain SCTP state for each MME which it shares an S1AP connection with as shown in Figure 2a. 

In order to simplify the HeNB implementation and enable low cost devices, it is preferable to only maintain a single SCTP association at the HeNB for the S1AP connections to all the MMEs in a MME pool. This will enable HeNBs to not implement multiple SCTP association to support S1 flex functions and HeNBs will thus be simpler nodes.
In the same way the MME supports many S1AP connections within a single SCTP association by including the eNB identifier in each S1AP message, the MME identifier or the GUMMEI can be included in each S1AP message as well, as shown in Figure 2b.
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Figure 2 Mapping of SCTP associations to S1AP logical connections at the HeNB

Proposal 3: Include a MME identifier in every S1AP message.
2.2. Transparent HeNB Gateway considering replacement of S1AP-ID-s at the HeNB-GW [2]
The proposed method for routing of S1AP messages in HeNB GW with aggregation of S1AP interface instances towards MME does not introduce any new information elements to S1AP.

The common procedures (S1 Setup, eNB Configuration Update, MME Configuration Update, Reset) are terminated between HeNB (( HeNB Gateway and HeNB Gateway (( MME respectively.
The dedicated procedure are terminated in HeNB (( MME respectively while the HeNB Gateway also performs NNSF function. In order to support the routing of S1AP messages for dedicated procedures in the HeNB Gateway, the following is done:  

1. The MME allocates per Ue MME-Ue-S1AP-Id.

2.  The HeNB Gateway:

a) allocates per Ue eNB-Ue-S1AP-Id for north bound communication and MME-Ue-S1AP-Id for south bound communication (gm1 and ge1 respectively for Ue1 in case of example on Figure 3);

b) creates conversion table for MME-Ue-S1AP-Id –s per Ue, i.e. m1 (( ge1 for Ue1 in case of example on Figure 3;

c) creates conversion table per Ue for eNB-Ue-S1AP-Id –s per Ue, i.e. gm1 (( e1 for Ue1 in case of example on Figure 3;

d) configures the routing of UL and DL messages.

3. The HeNB allocates per Ue eNB-Ue-S1AP-Id.
The main gains with this proposal are

a) the HeNB does not see difference between MME and HeNB Gateway and similarly MME does not see difference between eNB and HeNB Gateway, i.e. HeNB Gateway behaves transparently;

b) no change of S1AP;

c) HeNB Gateway may be designed without HeNB capacity dependence;

d) the same HeNB could be connected to MME directly or via HeNB Gateway.
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Figure 3 Allocation of S1AP Ue identifiers with HeNB Gateway
2.3. HeNB Gateway terminating S1-AP [3]
To be included from [3].
3. Conclusion
Proposal: Capture Sec. 2 of this document,in TR R3.020.
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