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4.2.5.3
CS/PS domain coordination and operator selection in GERAN and UTRAN
At combined or non-combined registration by a non-supporting UE the BSC/RNC routes the request to one of the available CN nodes. In all Attach Request/Routeing Area Update Request/Location Area Update Request messages from the BSC/RNC to CN a redirect attempt flag shall be included to indicate that the CN should either return a Reroute Command or a Reroute Complete message. If the BSC/RNC can determine that the UE is already served by a CN operator in the opposite domain, then a CN node from this operator shall be selected and the serving CN operator shall be indicated to the CN node together with an indication that the selected CN operator is already serving the UE in the opposite domain. If the BSC/RNC cannot determine a CN operator this way, the selection of CN node by the BSC/RNC is based on the NRI if provided by the UE. 

If the UE is already served by the CN node that receives the registration request and this CN node can continue to serve the UE (for example if there are no regional roaming restrictions for the target area), or if the UE is a non-roaming subscriber, or if the BSC/RNC indicated a BSC/RNC selected CN operator and that the selected CN operator is serving the UE in the opposite domain then the CN node accepts the registration attempt and completes the registration procedure. Otherwise the CN node returns IMSI and a Reroute Command message to the BSC/RNC with an indication that it is for coordination purposes. The old LAI/CS-NRI (for the CS domain) or old RAI/PS-NRI (for the PS domain), or an indication whether the UE is attaching shall also be included.

Based on information received from CN node and BSC/RNC internal configuration the BSC/RNC concludes whether: 
(i) The UE is ‘under operator coordination’ i.e. if the UEs (CS-NRI, old LAI) tuple for the CS domain or (PS-NRI, old RAI) tuple for the PS domain can be used to uniquely identify one of the operators in the shared network. The old RAI/PS-NRI can be "native" (i.e. no RAT change) or "mapped" (i.e. RAT change).
(ii) The UE is not ‘under operator coordination’ i.e. the UEs (CS-NRI, old LAI) tuple for the CS domain or (PS-NRI, old RAI) tuple for the PS domain cannot uniquely identify any operator in the shared network. The old RAI/PS-NRI can be "native" (i.e. no RAT change) or "mapped" (i.e. RAT change).
(iii) The UE is attaching. 
For case (i) the BSC/RNC selects serving CN operator based on the identified operator and routes the request to the selected operator. The IMSI and the BSC/RNC selected CN operator shall be indicated to the CN.

For case (ii) and (iii) the BSC/RNC shall for a (combined or non-combined) registration attempt in the PS domain query its connected MSCs, whether the UE is registered with any of the sharing operators in the CS domain. Similarly for a registration attempt in the CS domain the BSC/RNC shall query its connected SGSNs, whether the UE is registered at any of the sharing operators in the PS domain. For a registration attempt in the CS domain this means that the SGSNs on behalf of the BSC/RNC may be needed to query all MMEs that may hold the UEs context of the sharing operators whether the UE is registered at any of the MMEs of the sharing operators. Registration in MME but not in the CS domain can e.g. occur at cell reselection from LTE for a UE that is not SGs registered. If MMEs are not updated to support registration queries, it may not be possible to guarantee CS/PS coordination in certain scenarios.  
For case (ii) and (iii) and if the UE is found to be registered with one of the sharing operators then that operator shall be selected by the BSC/RNC and the registration message shall be forwarded to a CN node of this operator. The BSC/RNC selected CN operator shall be indicated to the CN and the BSC/RNC shall indicate that BSC/RNC selected CN operator is serving the UE in the opposite domain.
For cases (ii) and (iii) and the UE is not found to be registered at one of the sharing operators then the BSC/RNC routes the request to one of the available CN operators. Selection of CN operator is done in the BSC/RNC by IMSI analysis, e.g. using a fixed split of IMSI ranges or IMSI hash table between operators, etc. The CN node / CN operator selection may result in that the registration is sent back to the same CN node or CN operator again. At non-combined registration CS/PS coordination is done in the BSC/RNC (without memorising IMSI information for IDLE mode UEs) by applying the same IMSI analysis for both CS and PS domains. The BSC/RNC selected CN operator shall be indicated to the CN and IMSI shall be included to the CN node.
If a registration attempt is ongoing in the PS domain when a registration attempt starts in the CS domain then the BSC/RNC selects operator as specified below and the IMSI and the BSC/RNC selected CN operator shall be sent to the CN node:
-
If for the CS domain case (i) applies then that operator shall be selected for both domains.
-
If for the CS domain case (ii) or (iii) applies then depending on:
-
If for the PS domain case (i) applies then that operator shall be selected for both domains
-
If for the PS domain case (ii) or (iii) applies then the BCS/RNC selects operator for both domains based on IMSI analysis

Similar handling applies if a registration attempt is ongoing in the CS domain when a registration attempt starts in the PS domain.

At combined registration the SGSN may indicate over Gs interface the selected CN operator that serves the subscriber.
Note:  
Support for CS/PS domain coordination functionality as specified in this release requires support in shared CN nodes (for GWCN) and non-shared CN nodes (for MOCN) as well as in the shared RAN to achieve CS/PS coordination for UEs in the shared network. If sufficient support is not available, CS/PS coordination is performed as in previous releases.
* * * End of Changes * * * *

