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Abstract of the contribution: Solution #1 indicates that MSC of operator B determines e.g. based on old LAI and NRI provided by the UE that this UE is subject to CS/PS coordination. However, the decision in the MSC is not based on the old LAI and NRI but based on the fact that IMSI is not present. To avoid confusion and not to modify legacy behaviour, we propose to remove the example in step 5 of figure 2.1-1.
1. Introduction

In the current description of solution #1 text below figure 2.1-1 step 5 indicates that MSC of operator B determines e.g. based on old LAI and NRI provided by the UE that this UE is subject to CS/PS coordination. However, the decision in the MSC is not based on the old LAI and NRI but based on the fact that IMSI is not present. To avoid confusion and not to modify legacy behaviour, we propose to remove the example in brackets in figure 2.1-1 step 5.
2. Proposal
* * * Change BEGIN * * *

7
Solutions

7.1
Alternative Solution #1: CS/PS coordination in the RAN based on old LAI/RAI/NRI for the operator-centric approach

7.1.1
Description of Solution #1
The CS/PS coordination procedure in RAN is extended to allow the RNC/BSC to base the CS/PS coordination process not only on a deterministic IMSI hash, but also on the combination of the old LAI (for the CS domain), old RAI (for the PS domain) and the associated NRI. To make this possible, these parameters would have to be communicated to the RAN from a CN operator when CS/PS coordination is initiated (i.e. together with the IMSI in the Reroute Command with CS/PS coordination flag set). 

RAN would have a local configuration to determine, from the signalled parameters referred to above which operator actually served in source network before the mobility event took place. It can then route the registration message to the same CN operator as was serving the UE previously. This CN operator can then accept the user since it knows that CS/PS coordination has already been performed by the RAN. In practice, this means that the outcome for all the operator-centric uncoordinated NRI cases in the present document will be the same as if for the operator-centric NRI coordinated cases. 

The old LAI/old RAI and associated NRI would be added to the Redirection Indication in RANAP (clause 9.2.3.36 of TS 25.413 [5]):
9.2.3.36
Redirection Indication

This IE is used by a CN to request rerouting by the RNC to another CN operator. It is only used in MOCN configuration for network sharing non-supporting UEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Initial NAS-PDU 
	M
	
	9.2.3.5
	The initial NAS-PDU received from UE
	YES
	ignore

	Reject Cause Value
	M
	
	ENUMERATED

(PLMN not allowed, location area not allowed, roaming not allowed in this location area, no suitable cell in location area, GPRS services not allowed in this PLMN, CS/PS coordination required,
…,

Network failure, Not authorized for this CSG)
	This IE lists cause values which meaning is defined in TS 24.008 [8] with the exception of "CS/PS coordination required" that will never be forwarded to the UE.
	YES
	ignore

	NAS Sequence Number
	O
	
	9.2.3.34
	
	YES
	ignore

	Permanent NAS UE Identity
	O
	
	9.2.3.1
	
	YES
	Ignore

	Old LAI
	O
	
	x.x.x.x
	
	…
	…

	Old RAI
	O
	
	x.x.x.x
	
	…
	…

	NRI
	O
	
	x.x.x.x
	
	…
	…


The RAN uses the PLMN information of the old LAI/RAI to determine the source operator. If the source network is a shared network with only a Common PLMN or the UE is a non-supporting UE in the source network, the RAN must also take into account the NRI value to determine the source operator. Note that in this case NRIs must be aligned and "coordinated" within the source shared network otherwise that network would not operate correctly - thus it is possible for the target RAN to determine the source operator using the Common PLMN and the NRI - it just requires additional information regarding the NRI split of the source network. For other cases, the NRI would only be used to route the registration message back to the same node (if possible) so that unnecessary context transfers can be avoided.

A RAN not supporting this extension would just perform the CS/PS coordination based on the IMSI hash as before so there are no backwards compatibility issues with an updated core network but a non-updated RAN. The core network also does not expect anything special as part of the signalling from the RAN based on this extension. In case the old LAI/RAI and associated NRI come from a network that is not part of the shared network or partner networks (as determined by the RAN using its local configuration), the CS/PS coordination process would simply revert to the deterministic IMSI hash. Any initial attach messages should be subjected to the deterministic IMSI hash in order to increase the likelihood that users are CS/PS coordinated. Since the CN node can determine whether the registration message is an initial attach message, it can just opt to not include the old LAI/RAI and NRI in the redirection indication, triggering an IMSI-hash based CS/PS coordination in the RAN or it can be left to the RAN to recognize non-partner networks.

As an example how the approach works, we consider the PSHO procedure with non-coordinated NRIs.
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Figure 2.1-1: PS handover to UTRAN/GERAN with DTM in the operator-centric approach with non-coordinated NRIs. The CS/PS coordination in the RAN is allowed to take old LAI and old NRI in to account

1.
PS handover is performed by the source network to operator A in the shared network.

2.
The UE performs a Routing Area Update Request towards the network. The RAN sends the signalling message towards the SGSN of operator A since there already is an existing signalling connection towards this node.

3.
The SGSN of operator A accepts the user and sends a Routing Area Update Accept message to the UE. The user is now served by operator A in the PS domain.

4.
a) The UE performs a Location Updating Request in the target network.


b) The RAN bases the routing of the message on the NRI provided by the UE. Since the NRIs are not coordinated between the source and target network, this may lead to the RAN routing the message towards the "wrong" operator, in this case operator B.


c) The RAN sends the Location Updating Request to an MSC of operator B.

5.
The MSC of operator B determines that this user shall be subjected to CS/PS coordination.

6.
The MSC of operator B sends a Reroute command with a CS/PS coordination indication, including the IMSI, old LAI and old NRI (as provided by the UE) of the user to the RAN.

7.
Instead of using the deterministic IMSI hash, the RAN maps the old LAI and old NRI into an appropriate operator to forward the Location Updating Request message towards. This mapping is done in the RAN based on local configuration. Mappings between the old NRIs and the NRIs in the target network for a specific operator can be used by the RAN to send the message to the same node (of possible). The message is forwarded to an MSC of operator A.

8.
The RAN forwards the registration message to the core network operator determined in step 7.

9.
The MSC from operator A can now accept the user since it knows CS/PS coordination has been performed.

10.
The MSC of operator A sends a Location Updating Accept message to the UE. The UE is now served by operator A in the CS domain and is therefore CS/PS coordinated, keeping the same serving operator as in the source network.

Thus, with a very small change to the signalling, we remove the problem of non-coordinated NRIs since the target network can handle this case just like the coordinated NRI case. The local configuration needed in the RAN to just determine the operator that served the user in the source network is limited, in fact, if the source network is non-shared only an analysis of the PLMN-id of the old LAI/RAI would be needed (and thus no configuration needed at all). This would, however, no enable the RAN to route the registration message back to the same core node and thereby reduce the number of context transfers - if this is desirable a mapping between NRIs in the target and the source network is needed as well. Strictly speaking, for this scenario, it could be viewed as an optimization, CS/PS coordination would be achieved anyway. If the source network uses a Common PLMN-id only or the UE was a non-supporting UE in the source network, an analysis of the PLMN-id in the old LAI/RAI is not sufficient and the NRI mapping is needed in order to determine the serving operator in the source network.
* * * Change END * * *
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