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4.2.5
PS and CS domain registration coordination in UTRAN and GERAN

In conventional networks, the same CN operator always serves the UE in CS and PS domains. In a shared network, supporting UEs shall behave as UEs in conventional networks with respect to registration with CS and PS domains.
For non-supporting UEs, when using the Gs interface, the SGSN is configured to guarantee that the same CN operator serves the subscriber in CS and PS domains.

In networks not using Gs, for non-supporting UEs, the RNC/BSC should coordinate  the CS and PS registrations for a given subscriber so that they are always sent to the same CN operator. There are two methods that can be used to achieve this:


a) RNC/BSC led:

The PS and CS domain NRIs are configured in the RNC/BSC so that each individual NRI value points to an MSC and SGSN of the same CN operator. Then, only when a CN node receives a registration from a subscriber with a non-supporting UE having a P-TMSI/TMSI not belonging to the shared and non-shared networks of the CN operator, does the CN node return a Reroute Command message to the RNC/BSC (according to clause 7.1.4 "Non-supporting UEs in a MOCN configuration") with an indication that it is for coordination purposes.
b) CN led

When a CN node receives a registration from a subscriber with a non-supporting UE having a P-TMSI/TMSI not belonging to the pool, and no IMSI is provided by RNC/BSC, it returns a Reroute Command message to the RNC/BSC (according to clause 7.1.4 "Non-supporting UEs in a MOCN configuration") with an indication that it is for coordination purposes. The coordination is done in the RNC/BSC (without memorising IMSI information for IDLE mode UEs), e.g. uses a fixed split of IMSI ranges or IMSI hash table between operators. The coordination may result in that the registration is sent back to the same CN node or CN operator again.
NOTE: Performing CN led CS/PS coordination based on, for example, a fixed split of IMSI ranges or an IMSI hash table in the RNC/BSC may lead to a change of CN operator when the source network is, for example, a non-shared  network. CN led CS/PS coordination can only coordinate CS and PS operator if source network performs handover and CS fallback to the operator defined by the fixed split of IMSI ranges or IMSI hash table in the target shared newtork.

When multiple PLMNs are available and SRVCC from UTRAN/GERAN CS domain to E-UTRAN/HSPA PS is deployed, the source BSC/RNC determines a core network operator to be used in the target network based on current PLMN in use, Anchor PLMN provided by PS core network, or other information present in the BSC/RNC. The source BSC/RNC shall at handover indicate the selected core network operator to the source core network node in the handover required message. The anchor MSC Server shall forward the selected core network operator chosen by the source BSC/RNC to the target MME/SGSN.

*********** NEXT CHANGE ****************
Annex A (informative):
Network Resource Indicator (NRI) allocation examples

This annex contains examples for NRI co-ordination for non-supporting UEs in shared networks.

A.1
NRI in shared UTRAN/GERAN MOCN networks

The Network Resource Identifier (NRI) is specified in Rel-5 for Intra Domain Connection of RAN Nodes to Multiple CN nodes (see TS 23.236 [8]). NRI is part of the temporary identity TMSI (CS domain) or P-TMSI (PS domain), which is assigned by the serving CN node to the MS.

Within the shared network NRIs has to be coordinated between the operators at least due to following reasons:

-
to avoid redirection or CS/PS coordination when the non-supporting UE performs LA/RA update.

-
to guarantee that correct UE answers to paging (TMSI/P-TMSI shall be unique within shared network).

-
to guarantee that a non-supporting UE in visited PLMN will not change network due LA/RA update or Detach/Attach function.
-
to guarantee that non-supporting UE in visited PLMN keeps CS/PS coordinated when the UE moves within shared network.
NRI coordination is also required between the shared network and the dedicated networks of the sharing partners:

-
to guarantee that non-supporting UE in visited PLMN remain registered in the same operators network when the UE moves from dedicated network to a shared network.
-
to guarantee that non-supporting UE in visited PLMN becomes CS/PS coordinated when the UE moves from dedicated network to a shared network.
-
to avoid redirection or CS/PS coordination when the non-supporting UE in home PLMN performs LA/RA update from dedicated network to a shared network.

NRI and MMEC coordination is also required between shared UTRAN or GERAN and E-UTRAN of the sharing partners:

-
to guarantee that non-supporting UE in visited PLMN remain registered in the same operator’s network when the UE moves from dedicated network to a shared network.
-
to guarantee that non-supporting UE in visited PLMN becomes CS/PS coordinated when the UE moves from E-UTRAN to a shared UTRAN or GERAN network.
-
to avoid redirection or CS/PS coordination when the non-supporting UE in home PLMN performs LA/RA update from dedicated network to a shared network.

CS/PS coordination is achieved by allocating each NRI value to one specific CN operator, irrespective of whether that NRI is used in the CS or PS domain.
At LA/RA update the RNC/BSC routes the initial NAS message to the operator that is defined by NRI, even if the NRI was created in a PLMN different from Common PLMN.
Only when a CN node receives a registration from a subscriber with a non-supporting UE having a P-TMSI/TMSI not belonging to the shared and non-shared networks of the operator , it returns a Reroute Command message to the RNC/BSC (according to clause 7.1.4 "Non-supporting UEs in a MOCN configuration") with an indication that it is for coordination purposes.
In figure A.1 below operators A, B and C have both shared and dedicated networks, operator D has only dedicated network and operator E only shared network.
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Figure A.1: Shared and Dedicated network example

In the above, one or more of the operators in the shared network may deploy Iu-Flex or A/Gb-Flex between that shared radio access network and their core networks. Additionally, operators may deploy Iu-Flex or A/Gb-Flex within their dedicated core networks. For non-supporting UEs, NRI coordination is needed not only within the shared network, but also between the shared network and the dedicated networks.
A.X
NRI and CS/PS coordination in GWCN

For GWCN, the SGSN and MSC allocates a serving CN operator at attach for a non-supporting UE based on a deterministic local SGSN/MSC policy. The local policy configuration is the same in SGSN and MSC, such that the allocated CN operator outcome is the same in CS and PS domains. 

When the source network determines the target CN operator for handover and CS fallback, NRI and MMEC coordination is required as for MOCN (see subsection A.1) within the shared network and between the shared network and the non-shared networks of the sharing partners:

-
to guarantee that a non-supporting UE in visited PLMN will not change network due LA/RA update

-
to guarantee that non-supporting UE in visited PLMN becomes/remains CS/PS coordinated

At location update and routing area update the CN nodes determine the serving CN operator based on NRI.

CS/PS coordination is achieved by allocating each NRI value to one specific CN operator, irrespective of whether that NRI is used in the CS or PS domain.
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