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Abstract of the contribution: This discussion paper captures our understanding of the scenarios being discussed in S2-130360 and CR S2-130361. We present our opinion on the various proposals made.

Summary
This discussion paper captures our understanding of the scenarios being discussed in S2-130360 [1]. We present our opinion on the various proposals made.

S2-130360 raises concerns that the UE could camp on “any available LTE PLMN” after CSFB. In our opinion, the above statement is not true. 

Discussion
What PLMN a UE selects in order to perform registration on, is clearly governed by the PLMN selection procedure. The PLMN selection procedure uses rules that are clearly documented in TS 23.122 [2] in conjunction with relevant EFs configured appropriately in the USIM as per TS 31.102 [3]. A UE abides by PLMN selection rules even during inter-RAT mobility procedure, irrespective of whether they are UE initiated or NW triggered.

It is not clear from the discussion in [1] as to who determines which LTE PLMN, among the multiple that are available, is considered to be preferred over the others. In our opinion, this determination, if at all being made, should come from the UE’s home operator.

In our opinion, what PLMN a UE selects is directly influenced by how the UE’s home operator has provisioned the relevant USIM EFs and how the roaming agreements between the home and visited operators is realized in the field deployment. We believe that the UE can be made to select the PLMN so desired by the home operator using the PLMN selection procedure as already defined in [2]. 

We demonstrate how current PLMN selection procedure can be used to achieve the desired design goals in [1].

Consider Scenario A of [1]. Assume that the UE in question is to prefer LTE PLMN A1 over LTE PLMN C. As stated before, we believe that such a distinction, if at all it exists, should be based on home operator’s preference. The home operator should therefore ensure that PLMN A1 is listed as a higher priority PLMN than PLMN C in the EF PLMN AcT [3].

The UE performs CS Fallback from LTE PLMN A1 to 2G/3G PLMN B. PLMN B should provide the UE with an EPLMN list that is either indicative of PLMN B’s roaming agreement with the UE’s home operator, or is indicative of the local roaming agreements that PLMN B has with the other PLMNs in the vicinity. Roaming agreements could be used to ensure that PLMN C is not included in the EPLMN list. 

If PLMN C is included in the EPLMN list provided by PLMN B and if the UE is redirected to the channels of PLMN C, the UE will attempt registration on PLMN C. At this point, if the home operator does not desire the UE use PLMN C in this area, the home operator could reject the registration attempt in such a way that the UE performs PLMN selection. This can be achieved, for instance, by rejecting the TAU Request with rejection code #13 (Roaming not allowed in this tracking area). Performing PLMN selection will bring the UE to PLMN A1.

If the UE is allowed to successfully register on PLMN C, one could argue if there is any benefit at all, from the home operator’s perspective, in desiring to move the UE to LTE PLMN A1. However, if this is still desired, the home operator, through roaming agreements with PLMN C, should mandate that PLMN A1 not be included in the EPLMN list. As a result the UE will execute periodic higher priority PLMN searches to select the most preferred PLMN available in that location.

Therefore, it is clear that if the intent is to move the said UE to PLMN A1, it is possible to do so using the tools already provided in the standard.

Similarly, consider Scenario B of [1]. Assume that the UE in question is to prefer LTE PLMN A1 over LTE PLMN A2. The home operator should therefore ensure that PLMN A1 is listed as a higher priority PLMN than PLMN A2 in the EF PLMN AcT [3].

The UE performs CS fallback from LTE PLMN A1 to 2G/3G PLMN A2. PLMN A2 should provide the UE with an EPLMN list that does not contain PLMN A1. Roaming agreements could be used to ensure that PLMN A1 is not included in the EPLMN list. 

If the UE either reselects or is redirected to the shared LTE channels, the UE will attempt registration on PLMN A2. 

Note that the UE selects PLMN A2 in the shared cell because A2 is the RPLMN. As per [2], in a shared cell, the UE shall select the RPLMN as long as it is available. This is a wise thing to do. Changing PLMNs, such as for instance choosing PLMN A1 instead of PLMN A2, would result in PLMN change occurring on every IRAT procedure and will result in increased core network signalling.

In this example, if the home operator does not desire the UE use PLMN A2 in this area (because the more preferred A1 is expected to be present), the home operator could reject the registration attempt in such a way that the UE performs PLMN selection. This can be achieved, for instance, by rejecting the TAU Request with rejection code #13 (Roaming not allowed in this tracking area). Performing PLMN selection will bring the UE to PLMN A1.

If the UE is allowed to successfully register on PLMN A2, one could argue if there is any benefit at all, from the home operator’s perspective, in desiring to move the UE to LTE PLMN A1. However, if this is still desired, the home operator, through roaming agreements with PLMN A2, should mandate that PLMN A1 not be included in the EPLMN list. As a result the UE will execute periodic higher priority PLMN searches to select the most preferred PLMN available in that location.

Therefore, it is clear that if the intent is to move the said UE to PLMN A1, it is possible to do so using the tools already provided in the standard.

Proposal

We believe that existing standards based solutions can be used to ensure that the UE selects most preferred PLMN for which coverage is available. We believe that any “PLMN preference”, should come from the home operator and should be explicitly realized by way of suitable provisioning and appropriate roaming agreements. 

In summary we do not see the need for additional standardization for the UE to steer the UE to the most preferred PLMN.

References

[1] S2-130360
[2] TS 23.122

[3] TS 31.102

[4] TS 24.301

Annex (Comments on discussion proposals)

Comments on Proposal 1 – While, we do not believe that this solution is needed to bring the UE back to the preferred PLMN, we do appreciate that this could speed up the move to the preferred PLMN. 

Comments on Proposal 2 – We believe that this can be done today, if so desired, by means of appropriate roaming agreements. However, this does not always work because CSFB can be performed without the execution of procedures that enable the delivery of EPLMN list.

Comments on Proposal 3 – We do not see that need for this change since current specification already provides mechanisms that result in the UE moving to the preferred PLMN. Moreover, this solution could result in unnecessary core network loading.

Comments on Proposal 4 – We believe that the EPLMN lists should not be autonomously manipulated by the UE. Doing so might not work in all scenarios as, by design, there exist deployments with asymmetric PLMN equivalence.

Comments on Proposal 5 – We do not believe that this solution is needed. The NW is already capable of determining that the CSFB call has ended. The NW could handle the PS connection, if one does exist, in any manner, including but not limited to triggering PSHO to EUTRAN, as already defined in the standard.
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