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Background

For CSFB the UE uses combined procedures in LTE, i.e. the UE is IMSI attached towards the MSC over the SGs interface. When the target CS system is using a network sharing configuration the impact on the SGs interface needs to be clarified. The issue is wether the target operator selection is done in the target system or in the source system, i.e. in the MME or in the MSC. There are a number of requirements for the solution:

1. The solution must guarantee the UE will be CS/PS coordinated after CSFB in all cases.

2. The solution must be backwards compatible.

3. The operator on the source side should  be able to influence the selection of target operator.

When the NW Sharing configuration of the target CS system is GWCN and CSFB is performed, the selection of the CN operator for CS is debated. The solution may depend on the UE capability such that non-supporting and supporting UEs may have different impact.
For a supporting UE in NW Sharing GWCN, there are some benefits when the MME does the CS operator selection. A supporting UE shall at all time be in a dedicated PLMN thus avoiding PLMN re-selection when entering Idle mode. Therefore, the source based selection should be used and the dedicated PLMN ID is used in the LAI by the MME and sent over SGs interface to the MSC for the supporting UEs.

In case of non-supporting UEs in a NWS GWCN configuration, there is a working assumption for CSFB in the TDoc S2-124179 from the October 2012 SA2 meeting:

	S2-124011
Revision of

S2-123632
	CR
	23.272 CR0810R2: Network sharing impact on the CSFB
	Huawei, Hisilicon
	23.272
	0810


CR stating that the working assumptions principle is in case of CS fallback to a shared GWCN NW for a non-supporting UE the MME shall include a new IE indicating the selected target CN operator on the SGs interface. For any other shared or non-shared target network deployment this IE is not needed. The legacy existing solution for CS fallback where no indicator is needed shall still be a valid solution. And also for backwards compatibility it may also be possible to indicate the common PLMN id in the new IE to support legacy nw sharing solutions that may be out in the market today.

Note: CT1 is responsible for SGs and Gs specifications.

	S2-124128
Revision of

S2-123633
	CR
	23.251 CR0067R2: Network sharing impact on the CSFB
	Huawei, Hisilicon
	23.251
	0067


CR stating that the working assumptions principle is in case of CS fallback to a shared GWCN NW for a non-supporting UE the MME shall include a new IE indicating the selected target CN operator as described for S2-124011 above. In a shared GWCN NW Gs also may be needed to convey a new IE for indicating the selected target CN operator to the other node.

As above the legacy existing solution for CS fallback where no indicator is needed shall still be a valid solution. And also for backwards compatilbility it may also be possible to indicate the common PLMN id in the new IE to support legacy nw sharing solutions.  

Discussion of the Working Assumption

The WA proposes that for non-supporting UE in CSFB and a GWCN configuration in the target domain:
The MME shall select the target CS operator and indicate the selection to the MSC at Combined Attach, but also that the indication shall, for backwards compatibility reasons, be optional.

In case the optional IE including the selected CS operator is not included by the MME on SGs or if the MSC is a legacy MSC not supporting the new selection feature, a legacy selection method may be used. This legacy method may e.g. be based on IMSI hashing. In case of IMSI hashing, the target CS and PS networks configuration need be coordinated such that the IMSI hashing is implemented in the same way in the CS and PS side. This will guarantee that CS/PS coordination is done after CSFB to the target GWCN system, since both the MSC and the SGSN have the same algorithm to select operator. Even in case the CSFB to non-DTM without PS HO is deployed, when LAU and RAU will be sent at different times, and even that a RAU may be received after the UE has gone to IDLE state in the CS domain, since the same algorithms will be used in the MSC and SGSN, CS/PS coordination is achieved.

However, in case the MME selects the CS operator and the optional IE with the selected CS operator is included and the MSC is supporting the new selection feature, there may be CS/PS coordination problems in the target systems after CSFB. This problem is demonstrated in the following use case (the UE is a non-DTM UE or the target system is non-DTM):

1. the UE makes CSFB from LTE and connects to the CS domain in the target system
2. since the UE is a non-DTM UE, the UE will not connect to the PS domain

3. the call is disconnected and the UE goes to IDLE in the CS domain
4. the BSC removes the UE context for the CS connetion
5. the UE will send RAU to the PS side

6. the SGSN and the RAN will perform CS/PS coordination as specified in TS 23.251

7. since neither RAN nor the SGSN knows the selected operator for CS, the UE may end up connected to a different PS operator as was selected for CS. Note 1.
Note 1: A new CS operator is not selected at the LAU. The reason is that the UE already in the LTE access has got a TMSI as part of the combined procedure.
Possible solutions

In the previous section it was demonstrated how an erroneous CS/PS coordination can occur when the MME based CS operator selection according to the Working Assumption is used. Possible solutions to the CS/PS coordination problem are listed in the non-exhaustive list below. These solutions are not ment to replace the WA, but are additions that will make the WA method work. 3 alternative methods are considered:
1. the target BSC may perform the CS/PS coordination after CSFB 

2. the LTE system (i.e. the MME) may be enquired for the selected CS domain operator.
3. the HLR may be enquired from the PS domain for the selected CS domain operator.

The first method includes that the BSC performs the CS/PS coordination after CSFB when the RAU is received. The RAU may be received after the call is hung up and the UE is back to IDLE in the CS domain. This is true for a non-DTM case. The BSC must remember the CS operator chosen when the RAU is received. Furthermore, the BSC must know the IMSI of the UE. In order to coordinate the received RAU with the selected CS operator there is no other entity to rely on than the IMSI. However, the IMSI for the UE is not known by the BSC today. This method requires that the IMSI can be sent to the BSC during the CS connection, preferably from the MSC (or from the UE). In any case, making the IMSI known in the BSC requires new standardization in GERAN.
The second method may be used such that SGSN PS system enquires the old MME for the selected CS domain operator. When the UE sends the RAU towards the PS domain, the BSC may select an SGSN and forward the RAU towards the SGSN. The initial SGSN selection may be done using existing CS/PS coordination methods. The SGSN sends a request towards the MME, which replies indicating the selected CS domain operator, preferrably including the new information in the Context Request/Response,. The GWCN SGSN may use this information and select the correct operator for PS.

The third method may be used such that PS system enquires the HLR for the selected CS domain operator. When the UE sends the RAU towards the PS domain, the BSC may select an SGSN and forward the RAU towards the SGSN. The initial SGSN selection may be done using existing CS/PS coordination methods. The SGSN sends a request towards the HLR, which replies indicating the selected CS domain operator.  The GWCN SGSN may use this information and select the correct operator for PS.
Conclusion 

The first choice for a solution should be the proposal number 1 as presented in the previous section. This is based on a decision from the SA2 July 2012 meeting (see Meeting Report from SA2 July  2012 meeting), where it was concluded that CS/PS coordination for CSFB should be done in the BSC. Since this method requires changes to the GERAN specifications for BSC algorithms and also protocol updates, it is proposed to send an LS to GERAN and ask for guidance. 
The corresponding draft LS is found in the TDoc S2-124550.

