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1 Introduction 

This contribution analyses some of the architectural considerations to support network sharing at H(e)NBs based on the LS R3-113148/S2-120033. Specifically, we analyse the eNB functions needed to support network sharing as defined in TS 23.251.
2 RAN functions to support for network sharing
According to TS 23.251:

-
“The eNodeB shall indicate the selected core network operator when transferring initial layer 3 signalling. The eNodeB uses the selected core network information (provided by the UE at RRC establishment, or, provided by the MME/source eNodeB at S1/X2 handover) to select target cells for future handovers appropriately.”

The eNB selects the MME based on the GUMMEI supplied by the UE in the RRCConnectionSetupComplete message. In the case of Multi-Operator Core Network (MOCN), the PLMN ID is used to determine the correct CN to route the Initial UE message.
The issue that arises is in the presence of HeNB GW, does the CN selection function reside in (1) the HeNB or (2) the HeNB GW?  
There are two main design aspects to bear in mind when deciding the location of the CN selection function and the most suitable architecture to support it:

1. The design should contemplate both the case where the HeNB GW is present and when it is not, as deployment of HeNB GW is optional.

2. The functionality in the HeNB should be similar whether the HeNB GW is present or not.

3. It is desirable that operators have fleixbility on whether deplying a HeNB GW or not, without need for coordination across operators.

Particularly for bullet 3, there is a trade-off between operator flexibility and added functionality, which will be explored in this document. 

2.1 RAN sharing architecture for MOCN

As per 23.251, the basic netowrk architecure is depicted as: 
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Figure 2: A Multi-Operator Core Network (MOCN) in which multiple CN nodes are 
connected to the same RNC and the CN nodes are operated by different operators

Copnsidering the optional HeNB GW, there are two possible architecures, depending on the CN selection function placement. 

2.1.1 CN selection function hosted in the HeNB
Figure 2.1-1 shows the architecture where a HeNB hosts the CN selection function.
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Figure 2.1-1 A MOCN where the HeNB hosts the CN selection function
As shown in Figure 2.1-1, when the HeNB hosts the CN selection function, the CN selection function works the same whether or not the HeNB GW is present. In addition, the HeNB can connect to different CN with and without a HeNB GW, i.e., the HeNB GW remains optional for an operator to deploy. 
2.1.2 CN selection function hosted in the HeNB GW
Figure 2.2-1 shows the architecture where a HeNB GW hosts the CN selection function.
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Figure 2.2-1 A MOCN where the HeNB GW hosts the CN selection function

As shown in Figure 2.2-1, when the HeNB GW hosts the CN selection function, the HeNB continues to only connect to a single HeNB GW which is now shared between different operators. In addition, the HeNB GW hosts all the MME selection functions when present, i.e., this preserves the principle of TS 36.300 as stated in the LS R3-113148/ S2-120033:

-
A HeNB shall only connect to a single HeNB GW at one time, namely no S1 Flex function shall be used at the HeNB. 

-
The HeNB will not simultaneously connect to another HeNB GW, or another MME. 

Note, that in this case, the HeNB behavior differs depending on the presence or not of the HeNB GW. While in the presence of the HeNB GW, the HeNB is connected to the HeNB GW, and the HeNB GW performs the CN selection, in the absence of the HeNB GW, the CN selection function needs to be hosted at the HeNB.
2.1.3 Analysis and proposal for MOCN
This contribution has discussed the various options for the placement of the CN selection function by the HeNB for network sharing when a HeNB GW is present.
The advantage that the HeNB hosts the CN selection function are as follows:

-
The CN selection function works the same whether or not the HeNB GW is present. 
-
The HeNB can connect to CN with or without a HeNB GW, i.e., each operator can still choose whether or not to deploy a HeNB GW, i.e., the HeNB GW remains optional for an operator to deploy.
NOTE:
The HeNB already supports CN selection functionality, to select the MME,  in the absence of a HeNB GW. There is at most one HeNB GW per PLMN. 

The advantage that the HeNB-GW hosts the CN selection function are as follows:

-
The HeNB connects only to a single HeNB GW. 
While it could be beneficial in some scenarios that the HeNB connects only to a single HeNB GW and the CN selection function is hosted in the HeNB GW, hosting the CN selection function at the HeNB allows a HeNB to connect to operator CNs with and without a HeNB GW present, i.e., it preserves the more fundamental principle that the HeNB GW is optional and therefore allows each operator maximum flexibility as to how to deploy HeNBs without increasing the complexity of the HeNB  by very much. (It should be noted that HeNBs are already expected to host S1-flex if there is no HeNB GW present). We therefore conclude that:
Principle 1: The CN selection function is hosted in the HeNB.
2.2 RAN sharing for GWCN

For GWCN case, Figure 2.2-1 shows the NW architecure:

[image: image4.emf]S1

CN

Operator C

PGW/SGW

CN

Operator A

PGW/SGW

CN

Operator B

PGW/SGW

Radio access network 

Operator X

HeNB

Shared MME

SeGW

HeNB GW?


Figure 2.2-1: Network architecure for GWCN 

-
The S1/Iu-flex is hosted in the H(e)NB GW when it is present and the H(e)NB shall only connect to a single H(e)NB GW at one time.

-
The S1-flex is hosted in the HeNB if there is no HeNB GW present

3 Proposal
It is proposed to agree to the conclusions above, and agree to reply LS drafted in S2-12xxxx and CR to TS 23.251 in S2-12xxxx capturing the support of RAN sharing for H(e)NBs in Rel.11. 
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