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1 Purpose

The purpose of this paper is to analyse the impact on RANAP protocol of the mobility scenario within shared areas in GWCN or MOCN configurations. Only a specific subset of scenarios (i.e. 5 scenarios) considered the most relevant to show the impacts has been addressed here.
2 Introduction

In the LS from SA2 in Tdoc R3-041439 (S2-043389) for mobility within Network Sharing, SA2 reports that 

""the selected PLMN will be transferred from the source RNC to the target MSC during the relocation preparation phase, so that the target MSC will indicate it to the target RNC "".
Concerns were expressed in RAN3 on the potential impacts that this solution can have on existing protocol.
The solution must be generic because it must work with nodes from different releases, UEs from different releases (mainly pre-R6 or R6), MOCN or GWCN configurations, access restrictions applied per UE to some PLMNs or not, use of SNA concept or not. 
A simple but exhaustive solution implementing SA2 decision in RANAP is however shown in this paper through some relevant scenarios. 
A attached draft CR shows the associated minimum impact on RANAP for this solution.

3 Scenario 1: CS-connected – GWCN to GWCN

The case corresponding to a CS-connected UE is figured out below:

Figure 1:
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Selection of target Plmn to be used
In connected mode, it should be possible to use SNA if desired, in which case this is done by the source RNC according to shared network in connected mode function.
In the example above, source RNC selects "plmn-2" because 3 is not allowed for that UE. 

If plmn-1 and plmn-2 had been both used and allowed at target side, source RNC would have selected preferably plmn-1 because it is also aware of the Plmn currently in use: Plmn-1.
Conclusion: Source RNC is responsible for selecting the Plmn to be used on target because it is the one that can know both the Plmn(s)-access restrictions and the Plmn-id in use.

Nota 1: it is also the case of anchor MSC but in connected mode, the SNA must be managed by RNC to fulfil the existing principle of shared network in connected mode. 

Nota 2: This solution allows to work with SNA. However, it doesn't mandate SNA to be used: source RNC may determine the suitable Target-ID via other means (e.g. in simple configurations). 

Routing
For the routing, the anchor MSC reuses the R99 principle to determine from the Target-id sent by RNC the address of target MSC and target RNC.
For the Plmn to be indicated for RAN2 purpose (in Utran Mobility Info) to the R6-UEs, the anchor MSC is the one to indicate it to the target RNC because it builds up the Relocation Request message (and not relay MSC-B). Anchor MSC includes the selected Plmn (here plmn-2) based on the received Target-id. 

Conclusion: The Shared Anchor MSC sets the Plmn-id to the target RNC and reuses R99 routing principles.
4 Scenario 2: CS-connected- GWCN into MOCN

The case corresponding to a CS-connected UE is figured out below:

Figure 2:
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This case is the similar as before. 
However, it shows a scenario where the source RNC selects Plmn-1 because it is the one in use (it has the choice between Plmn 1 and 2).
It shows the routing done by anchor MSC based on Plmn-id indicated by the source RNC in the Target id IE. The routing reuses R99 principles. 
However, for a pre-release 6 UE, the source RNC may not be aware of the fact that source GWCN has Plmn-1 in use. Therefore, this must be indicated to the source RNC at the beginning via the Direct Transfer message (see draft CR).

Conclusion: a new IE is added in the Direct Transfer message. R99 routing allows again to reach the right target MSC-B.
Nota 1: here again, this example shows the possible use of SNA to determine the target cell but it is not mandated.

5 Scenario 3: PS-connected – GWCN into GWCN
The case corresponding to a PS-connected UE is figured out below:

Figure 3:
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Impact on E- and Gtp- Interfaces :
The same scenario as for CS-domain is reused with (1,5) at source side and (2,3) at target side.

The PS-case is different because it is SGSN B that builds up the Relocation Request message for target RNC. It must include the selected Plmn-2 in this example to be relayed to the UE.

To the opposite of the CS scenarios, the SGSN-B becomes the anchor point after the relocation, so it needs to receive the selected Plmn-id (here Plmn-2) via Gtp.

Apart from that, the same logic as before is used in the RAN and CN nodes.
Conclusion: whereas no impact needed on E-interface, the selected Plmn must be added over Gtp. 
Nota 1: in that particular scenario, where target CN node is in GWCN, it could effectively overwrite the Plmn-id received (e.g. here decide 3) or decide Plmn-2 itself (if source SGSN includes only Plmn-1 being in use at source). But, it would misuse the access restrictions checks in the CN instead of in the RAN, which is against the shared connected mode principle. – or dupplicate them if already done in source RNC when SNA is used.
6 Scenario 4: PS-connected – GWCN into MOCN

The case corresponding to a PS-connected UE is figured out below:

Figure 4:
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The only difference compared to previous scenario is that SGSN-A uses the Plmn-id indicated by the source RNC for the routing. Same routing as R99.
This scenario also shows that any generic solution must have the selection of the Plmn done at source side in order to route to the correct CN node (cannot be done in target CN node).

7 Scenario 5: Backwards Compatibility – Non-Shared into MOCN/GWCN

This scenario focuses on the potential (likely) inter-working with Pre-R6 nodes and the necessity to handle the Pre-R6 UEs at the same time.

Figure 5: 

[image: image5.wmf] 

RNC

 

S

ource

 

R5

 

RNC

 

T

arget

 

c

-

plmn

 

GTP  (

X

)

 

 

SGSN A

 

  R5

 

 

SGSN2

 

Reloc Req 

 

(Plmn

-

1

)

 

 

RRC (plmn

-

c,

1

)

 

Plmn 

4

 

SGSN1

 

SGSN3

 

Target

-

ID

 

Plmn

-

1

 

Lac

 

RNC

-

ID

 

 

Plmn

-

1 

–

 SGSN1@

 

For routing

 


In this scenario, the source side RNC and MSC are pre-R6 (here Release 5) and the target side is shared in MOCN.
Regardless of the selected plmn (e.g. here plmn-1), the target RNC cannot find out whether the UE is pre-R6 or R6 in this scenario. So the target RNC must always send both its c-plmn plus the received selected plmn-id in a backwards compatible way.

Conclusion.
Target RNC must always send both its c-plmn plus the received selected plmn-id in a backwards compatible way. RAN2 must be informed that not one but two Plmns must be sent by a shared target RNC (the new one as a backwards compatible extension).

It must be done for all scenarios assuming that target RNC is agnostic of the source side configuration that may be Pre-R6.
Nota: in the equivalent scenario for CS-domain, the CN node to fill in the selected Plmn-id within the Relocation Request would be here the target MSC.

Conclusion2: The target MSC may have to include exceptionally itself the selected Plmn-id when it receives nothing from a Pre-R6 anchor MSC. But which CN node includes the selected Plmn-id changes nothing in this solution and doesn't need to appear in the RANAP specification.  

8 Conclusion and Proposal 

Even if in some scenarios (one domain and GWCN useed) the target CN node could select the Plmn-id to be used, only selection in source RNC fits with all scenarios. (It doesn' t prevent the target CN to include the IE in the particular case of interfacing to a Pre-R6 source CN node).
The scenarios above show that there is no impact on E interface. Small impact on Gtp to include the Plmn to be used for the case GWCN/MOCN used at target PS side.
The impact on Iu (RAN3) is quite limited and threefolds:

· introduce the new Plmn-id IE in Relocation Request message,
· introduce the selected Plmn-id from GWCN to RNC in the Direct Transfer message for the case of pre-release 6 UE (scenario 2),
· specify correctly the target RNC behaviour and the coordination in case of two domains.
There is no protocol impact on the source RNC. In particular there is no impact on the Relocation Required outgoing message and neither in the Target-id included in it. 
Importantly, the solution is compatible with the SNA concept when used, even if it doesn't mandate it.
Impact CN:

Apart from above, no additional impact on the MSC and SGSN because the R99 routing principles based on the Target-id included in the Relocation Required message are reused.

Specification:

It is proposed to agree the draft RANAP CR attached. The solution is generic for CS and PS, for any MOCN or GWCN desired configurations, for R6 or Pre-R6 UEs, for mix of R6 or Pre-R6 nodes in the network, for Non-Shared area into Shared area mobility /Shared area into Shared area mobility.
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