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Abstract of the contribution: This document propose to add a solution proposal to the TR 23.704 which handles the CSPS Coordination issues for both the operator centric and pool centric scenarios.
1
Introduction

This PCR describes solution for the issues identified in each analysed scenarios. This proposal is in greater parts a merge of solution #1 and solution #4. In addition the proposal includes a solution on how to keep serving operator at cell reselection when the UE lacks registration in source CS domain. 
2
Proposal

The following solutions to the scenarios are proposed to be included in TR 23.704.

>>>>>>>>>>> Start of New Text Proposal <<<<<<<<<<<<<<<<
7.x
Alternative Solution #m
7.x.1
Description of Solution #m
7.x.1.1
Introduction

This proposal is in greater parts a merge of solution #1 and solution #4. In addition the proposal includes a solution on how to keep serving operator at cell reselection when the UE lacks registration in source CS domain. 
As has been analysed in section 5 and 6, for a number of mobility scenarios it has been found that existing specification do not handle/solve the CS/PS coordination. These problems have been found irrespective of if the ‘Operator centric’ or the ‘Pool centric’ methods (as currently described in TS23.25) is applied. Nor does the existing specification, for some of the analysed scenarios, guarantee that a selection of target network operator done by source network is respected during some mobility procedures. 
Common for the above possible incorrect CS/PS coordination is that the source network (mostly source RAN, but at SGs registration source CN) selects the target operator for one of the domains while target operator for the other domain is selected by the target RAN or in case of GWCN by target CN.
Change of target network operator occurs due to lack of synchronisation between the UE and the target network during CS Handover. Lack of synchronisation occurs also when the UE in the source network is only registered in either the CS domain (no data roaming) or the PS domain (in LTE without SGs registration).
To solve the above issues, a solution is needed where the target RAN or, in case of GWCN, target CN selects the same operator for the idle mode domain as was already selected for the connected mode domain or that was selected in the opposite domain in the source network. The solution needs also to provide a mechanism that makes the UE stick to the selected target network operator.
Below follows a proposal to a solution of the issues. First is presented the general principles of the proposal followed by how these are implemented in the basic mechanism Attach/RAU in MOCN. LAU in MOCN and LAU and Attach/RAU in GWCN are presented in appendix X. The last parts presents how these basic mechanisms are applied in the PS Handover, CS Handover, concurrent CS and PS Handover, CSFB, SRVCC and Cell reselection procedures.

7.x.1.2
General principles of the proposal

The proposed solution is based on the below steps when receiving idle mode signalling such as Attach, RAU or LAU from a UE. 
The flow of steps is executed in order and ended once an operator has been selected:
1) First the RAN node checks if the UE, for the addressed (CS or PS) domain, is already registered in a CN node, and if so then use that node and operator. Otherwise the CN node provides the RAN node with old LAI/RAI, CS/PS-NRI and indicating if UE is attaching. The information makes it possible for the RAN node to conclude whether the UE is roaming within an operator coordinated area.
An operator coordinated area is an area for which an old LAI/CS-NRI (for the CS domain) and an old RAI/PS-NRI (for the PS domain) from sharing partners networks can always be mapped to an operator in the shared network, even if the NRIs themselves cannot be coordinated (as in Appendix XXX in TS23.251). 
2) For UEs that are roaming within an operator coordinated area and not performing an initial attach the RAN node optionally selects serving operator based on the operator coordinated area in the addressed domain and forwards the registration message to that operator.   

This option can be used when, at registration in the opposite domain, it is possible to deduce the same serving operator. 
3) If the option in 2) is not used or if an operator is not selected, the RAN node checks if the UE is already registered in the non-addressed domain, either in the shared target network or in the MMEs belonging to the sharing operators. If the UE is registered in the non-addressed domain then that serving operator is used when registering the UE in the addressed domain. 
4) Finally for UEs that still have not been allocated to an operator above, selection of CN node and operator for the addressed domain is based on the operator coordinated area if UE is roaming in such area and not performing an initial attach, whereas for initial attach or not from operator coordinated area the Pool centric method is applicable (i.e. operator is determined based on IMSI analysis). 

During the registration procedure after above step 2) the RAN node continuously optionally checks if there is an ongoing registration in the non-addressed domain. If the information from CN to RAN from either or both the CS or the PS domain indicates that the UE is roaming within an operator coordinated area and not performing an initial attach the serving operator is selected based on the operator coordinated area. Otherwise the Pool centric method is used (i.e. operator is determined based on IMSI analysis). This may be used to optimize parallel registrations.
Step 1), 3) and 4) are enough to solve all issues in this TR.
By using step 1), 3) and 4), the same operator will be kept in target network as in source network at roaming within an operator coordinated area. Performing option 2) can be included to reduce the opposite domain inquiry. 
Using an operator coordinated area may increase the success rate at some CSFB deployments. 
7.x.1.3
Detailed description of the proposal
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Figure 7.x.1.3-1: Flow diagram for CSPS Coordination
A.
When the target RAN node receives an idle mode signalling from a UE it routes the request based on the NRI provided by the UE. 
B.
If the UE is served by the selected CN node (e.g. periodic updates or mobility within a pool) then the UE shall be kept and a ‘Redirection Completed’ indication shall be included in the response to the RAN node. The procedure ends.

C.
If the UE is not served by the selected CN node then ’Redirection Indication’ with ’CS/PS coordination Required’ and IMSI is included in the response to the RAN node. 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 in the current domain, is also included.
D.
By use of the information received in step C the RAN node is able to conclude if the UE is 

a)
coming from an area where the old LAI/RAI/NRI can be used to determine an operator in the shared network, or
 b)
coming from an area where the old LAI/RAI/NRI cannot be used to determine an operator in the shared network, or if the UE is making an initial attach 

This information will be used in later steps to take appropriate actions depending on options implemented in the network. E.
Optionally, if the result is a) in the analysis in step D,  the RAN node selects a core node of the identified operator and forwards the message. The procedure ends.

NOTE: In case the UE in the source network is registered in both CS and PS domains, and where the old LAI/RAI/NRI from the source network can be used to determine an operator in the shared network, the serving operator in source network is kept in both domains and CS/PS coordination is achieved. 

However, when applying option E and if the UE lacks CS registration in the source network (as with source LTE and no SGs registration, the issue described in Section 5.9) then achieving a successful CS/PS coordination and keeping serving operator will be dependent upon the PS domain registration. For that reason it becomes necessary to check if the UE is registered in the PS domain (see step F) and if so use that operator also in the CS domain. For example at cell reselection from a source LTE to a target GSM network without DTM there will, during CS registration, be no registration in the PS domain within the shared target network. Therefore a check must also been done in all possible source networks of the sharing operators otherwise users will become CS/PS uncoordinated. 

A similar situation can occur when the UE lacks PS registration (as with no Data roaming for the UE) but for normal cases the UE is already registered in the target shared network in the CS domain when the PS registration occur. Checking in the source networks is then not necessary.

F.
If the option in step E is not applied, or if an operator is not selected the RAN node sends requests to all connected CN nodes in the opposite domain in the target shared network, to inquire if the UE is served by any of these CN nodes. To not risk a change of serving operator for cases described in step E then it is also necessary to check in the source networks, of the sharing operators, if the UE is registered in the PS domain. However in deployments where these cases are not applicable (e.g. always CS registration in source networks) or when it is sufficient to achieve CS/PS coordination, then the source networks need not to be checked.

NOTE: Checking CN nodes in the opposite domain in the target shared network is also used at e.g. CS and PS Handover when not coming from an operator coordinated area. For such cases the idle mode domain registration needs to select the same operator as is already in use for the connected domain.



If the UE is registered in the opposite domain then the RAN node retrieves the PLMN of the selected (serving) target operator and selects the same operator for the current domain.

If the UE is not registered in the opposite domain then 
if a) was the result from the analysis in step D, the RAN node selects operator based upon an analysis of the old LAI/RAI/NRI 
if b) was the result from the analysis in step D, the RAN node selects operator based on an IMSI analysis. 
G.
The UE is registered in a CN node belonging to the selected operator. The procedure ends.
If during execution of step E or F, a registration in the opposite domain occurs, then the RAN node uses the outcome of step D for the opposite domain as follows:

-
If the UE for the opposite domain roams within an area where the old LAI/RAI/NRI from the source network can be used to determine an operator in the shared network and not performing an initial attach , then the RAN node, for both domains, selects serving operator based on this information from the opposite domain.
-
If the UE for the opposite domain comes from area where the old LAI/RAI/NRI from the source network cannot be used to determine an operator in the shared network or is attaching, but the UE for the current domain:

>
roams within an area where the old LAI/RAI/NRI from the source network can be used to determine an operator in the shared network and not performing an initial attach , then the RAN node, for both domains, selects serving operator based on this information from the current domain.
>
comes from an area where the old LAI/RAI/NRI from the source network cannot be used to determine an operator in the shared network or is attaching then the RAN node, for both domains, selects serving operator based on IMSI analysis.
For parallel registrations in the CS and PS domains the above means that CS/PS coordination is achieved and that serving operator is kept.
>>>>>>>>>>>>>> End of change <<<<<<<<<<<<
3GPP

SA WG2 TD










RAN receives signalling from UE

A. RAN is routing to a CN node using received NRI



UE is 
served by the CN node?



B. UE is kept in  the CN node

C. Info sent from CN to RAN:

Old LAI/RAI

CS/PS NRI

IMSI

Attach or not





D. Based on the recieved NAS routing information the RAN node shall conclude whether the UE is:



a) coming from an area where the old LAI/RAI/NRI can be used to determine sharing operator


b) coming from an area where the old LAI/RAI/NRI cannot be used to determine sharing operator, or attaching

E.
a) ?

Old LAI/RAI/NRI from the source network is used to determine operator in the shared network



D.



F.
Is UE registered
 in the opposite domain
?

Retrieve operator ID 
(PLMN ID) from opposite domain CN



From D:
a) or b) 
in current
domain?



G2.
Register the UE in current domain based on old LAI/RAI/NRI from the source network



G3.

Register the UE in current domain based on IMSI analysis

a)

b)

YES

YES

NO

NO

YES

NO



G1
Register the UE in current domain by same operator as in the opposite domain














