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1
Introduction
There is support of Network Sharing in UTRAN specifications where radio access and core network can be shared between operators without this being known to the UEs. One challenge in the context of this functionality is to ensure that the registration of a given UE to the CS and PS domain is coordinated, i.e. a subscriber is registered to the same PLMN in both domains.
SA2 have investigated all mobility scenarios and identified issues with CS/PS coordination in the case of network-controlled mobility into UTRAN shared networks i.e. CS/PS coordination may fail resulting in the UE ending up registered to different operators in the CS and PS domains. The result of this investigation is documented in TR 23.704 [1]. 

Following the study, stage 2 CR’s with enhancements to prevent CS/PS coordination failures have also been agreed and implemented for TS 23.251 Release-13 by SA2. See 23.251 CR’s in [2], [3], [4] and [5].
2
Summary of Issues identified in TR 23.704
The following issues have been identified for the different UTRAN MOCN related mobility cases. References in the tables are to TR 23.704 [1].
2.1
Identified Issues for PS Handover
	5.2.7 UTRAN/GERAN MOCN, no combined update procedures
	Pool Centric:

Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) and target RNC/BSS (CS operator).
Operator Centric:

Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) and target RNC/BSS (CS operator).


2.2
Identified Issues for CS fallback
	5.4.1 Operator Centric: CS fallback using redirect, user is SGs registered in the target network


(MOCN and GWCN, no combined update procedures)
	For the uncoordinated NRI case, there will be uncoordinated users. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.

	5.4.2 Operator Centric: CS fallback using redirect, user is not SGs registered in the target network


(MOCN and GWCN, no combined update procedures)
	For the uncoordinated NRI case, call setups can fail because these users are directed to operator B as a result of the CS/PS coordination process, except for the case of GWCN for the uncoordinated NRI case if the same CN operator selection criteria are not used in target MSC and target SGSN.

	5.4.4  Operator Centric: CS fallback using PS handover but not to the SGs registered network


(MOCN and GWCN, no combined update procedures)
	For the uncoordinated NRI case call setups can fail because the users are directed to operator B as a result of the CS/PS coordination process. These users will also be CS/PS uncoordinated due to the CS/PS coordination in the CS domain and stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.

	5.4.5 Pool Centric: CS fallback using redirect to the SGs registered MSC pool


(MOCN, no combined update procedures)
	There will be uncoordinated users. These users will stay uncoordinated until the next pool change.

	5.4.6 Pool Centric: CS fallback using redirect with change of MSC pool

(MOCN, no combined update procedures)
	Call setups can fail because these users are directed to operator B as a result of the CS/PS coordination process. All users will be CS/PS coordinated.

	5.4.8 Pool Centric: CS fallback using PS handover, change of MSC pool


(MOCN, no combined update procedures)
	Call setups can fail because the users are directed to operator B as a result of the CS/PS coordination process. These users will be CS/PS uncoordinated and stay uncoordinated until the next pool change.


2.3
Identified Issues for PLMN Selection

	5.5.3.2 PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination

Risk of change of serving PLMN

	5.5.3.6 PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination

Risk of change of serving PLMN

	5.5.3.10 PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Temporarily incorrect CS/PS Coordination

Risk of change of serving PLMN

	5.5.3.11 PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure.
	Temporarily incorrect CS/PS Coordination

Risk of change of serving PLMN


2.4
Identified Issues for concurrent CS and PS Handover
	5.6.1 Concurrent CS and PS Handover from UTRAN/GERAN to UTRAN/GERAN, MOCN, no combined update procedure
	Risk for incorrect CS/PS coordination when going idle in CS domain as the UE makes a LAU with MOCN redirection incl. CS/PS coordination. But for the PS domain the UE has due to previous RAU already been registered in the PS domain.


2.5
Identified Issues for cell reselection
	5.7.1 Operator Centric: Cell reselection to UTRAN or GERAN, user is SGs registered in the target network

(MOCN and GWCN, no combined update procedures)
	For uncoordinated NRIs, there will be uncoordinated users. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.



	5.7.3 Pool Centric: Cell reselection to UTRAN or GERAN, user is SGs registered in the target network, no change of MSC pool

(MOCN, no combined update procedures)
	There will be uncoordinated users. These users will stay uncoordinated until the next pool change.


2.6
Identified Issues for redirection
	5.8.1 Operator Centric: Redirect to UTRAN or GERAN, user is SGs registered in the target network

(MOCN and GWCN, no combined update procedures)
	For uncoordinated NRIs, there will be uncoordinated users. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.

	5.8.3 Pool Centric: Redirect to UTRAN or GERAN, user is SGs registered in the target network, no change of MSC pool

(MOCN, no combined update procedures)
	There will be uncoordinated users. These users will stay uncoordinated until the next pool change.




2.7
Identified Issues for EUTRAN to UTRAN/GERAN mobility for SGs registered and non-SGs registered users use case
	5.9.1 Operator Centric: SRVCC, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For uncoordinated PS-NRIs, there will be CS/PS uncoordinated users and they will stay uncoordinated since both CS- and PS-NRIs are assumed to be coordinated.

In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in source RAN and target SGSN users may become CS/PS uncoordinated.


	5.9.2 Operator Centric: PS handover to UTRAN or GERAN with DTM support, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For both coordinated NRIs and for uncoordinated NRIs, there will be CS/PS uncoordinated users. They will stay uncoordinated since NRIs are assumed to be coordinated in the target network.

	5.9.4 Operator Centric: Redirect and Cell reselection, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For coordinated NRIs, there will be CS/PS uncoordinated users. They will stay uncoordinated since NRIs are assumed to be coordinated in the target network.

For uncoordinated NRIs, there is a CS/PS coordination procedure in both domains so all users will be CS/PS coordinated. There may be a change of serving operator. In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.

	5.9.5 Pool Centric: SRVCC, user is not SGs registered

(MOCN, no combined update procedures)
	If the target MSC is the same node as the 'MSC Server enhanced for (v)SRVCC' then users become CS/PS uncoordinated.

If the target MSC is not the same node as the MSC Server enhanced for (v)SRVCC' there will be CS/PS uncoordinated users during the call, but coordinated after the call ends. The operator may change.
In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in source RAN and target SGSN users may become CS/PS uncoordinated.

	5.9.6 Pool Centric: PS handover to UTRAN or GERAN with DTM support, user is not SGs registered

(MOCN, no combined update procedures)
	There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change.


2.8
Identified Issues for PS Attach after CS mobility use case
	5.10 PS Attach after CS mobility
	UE has valid TMSI and non-valid P-TMSI prior to entering the target network. For both coordinated and non-coordinated NRIs configured network, the PS domain registration at target network may lead to CS/PS being uncoordinated.

Pool centric:

Risk for incorrect CS/PS coordination as operator selection is made independently by source RAN (CS operator) and by target BSS (PS operator). These users will stay uncoordinated until the next pool change.

Operator Centric:

These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.


3
Agreed solution in SA2
The conclusion in the TR was to select solution #5 (a combination of solution #1 and solution #4), and stage 2 CR’s with enhancements to prevent CS/PS coordination failures have been agreed and implemented for TS 23.251 Release-13 by SA2. See the 23.251 CR’s in [2], [3], [4] and [5]. 

The stage 2 CR’s add possibility to perform the following functionality:

· Possibility for the SRNC in case a registration attempt for one domain to query the CN Nodes(s) for the other domain to check if the UE is served by any of the sharing operators in the other domain (solution #4)
· Possibility to transfer Old LAI/RAI, CS/PS-NRI (solution #1) and indication if UE is attaching in the Redirection Indication IE

Solution #1 is according to TR 23.704 [1] applicable for the handling of network sharing non-supporting UEs, and it enables operator-centric uncoordinated NRI cases to be handled in the same way as the same as the operator-centric NRI coordinated cases. 

Solution #4 is according to TR 23.704 [1] applicable for the handling of network sharing non-supporting UEs, and it enables the RNC to query the CN Nodes(s) for the other domain to check if the UE is already served by any of those CN nodes. 
MOCN support in UEs is mandatory from Rel-6, so the number of MOCN non-supporting UEs should be small and shrinking; due to this the need for any specification enhancements for the handling of network sharing non-supporting UEs could be questioned.
Observation 1: The selected solutions in TR 23.704 [1] are only needed for a small and shrinking number of UE’s in the field. 

4
Proposal
The Rel-13 RANAP CR in [6] introduces functionality according to the SA2 stage 2 solution to enable enhancement of the CS/PS coordination functionality in UTRAN.

It is proposed to discuss the Rel-13 RANAP CR in [6], and in particular decide if there is any need for any stage 3 enhancements to handle network sharing non-supporting UEs.
5
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