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1. Introduction

Due to recent discussions related to network sharing, it became clear that it is not really clear what the term “selected PLMN” (either written or when referencing the variable “SELECTED_PLMN”) is indicating in our specifications. The term seems to be used with several meanings in RRC.
In this contribution we describe the problem and propose a way forward to address the inconsistency. Note that it is not the intention of this contribution to result in any changed UE behaviour.
2. What is the “Selected PLMN” ?
2.1. Discussion

When looking in contributions other then RRC, the following definitions of “selected PLMN” can be found:
25.304: 

Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.

23.122:
Selected PLMN: This is the PLMN that has been selected according to clause 3.1, either manually or automatically.

(where section 3.1. describes the NAS PLMN selection)

It is assumed  clear that during PLMN selection, the following sequence takes place:

· UE AS informs the UE NAS about the available PLMN’s;

· UE NAS selects a PLMN and indicates this “selected PLMN” to the UE AS (for cell selection);

· UE NAS will start a LAU/RAU towards this selected PLMN;

· After succesfull LAU/RAU, the RPLMN becomes equal to the “selected PLMN”. At this stage CN might inform AS about the equivalent PLMN list now applicable.
However it is not really clear what happens while the UE is performing cell reselection between cells of the RPLMN/EPLMN. Although it is clear that the selected PLMN is set by NAS, it is not really clear what the requirements are on NAS regarding when to update this “selected PLMN”. Some possibilities:

1) Never as long as the UE is moving inbetween registered- and equivalent-PLMN’s
With this assumption, the selected PLMN does not need to be updated by NAS when moving inbetween equivalent PLMN’s. The registered PLMN (PLMN where the last succesfull LAU/RAU has been performed) does not necessarily have to be equal to the selected PLMN, but could also be one of the equivalent PLMN’s.
This behaviour could be defended based on the fact that it is nowhere explicitly described that NAS has to update the “selected PLMN” whenever an equivalent PLMN is selected.

2) After a (un)succesfull LAU/RAU
In this assumption, the NAS has to update the “selected PLMN” whenever an (un)succesfull LAU/RAU is performed.

3) 
Every time after a succesfull cell (re)selection results in a PLMN change
In this possibility, the selected PLMN is always made equal by NAS to the PLMN of the serving cell when informed by AS. 
This definition seems closest to the current usage in RRC.

When choosing between these possibilities, we assume that we should try not to change the current definition of suitable cell, because it is quite consistently used in UTRAN (25.304) as well as GERAN (43.022):

Suitable cell (25.304):

-
The cell is part of the selected PLMN or, of a PLMN considered as equivalent by the UE according to the information provided by the NAS.

Suitable cell (43.022):

i)
It should be a cell of the selected PLMN or, if the selected PLMN is equal to the last registered PLMN, an equivalent PLMN;

Note that there is a difference between UTRAN and GERAN since in GERAN, the UE AS is aware of the RPLMN, but in UTRAN the UE AS is not aware. In UTRAN we seem to assume that NAS always ensures alignment of the selected PLMN and EPLMN list (i.e. no EPLMN list present when the selected PLMN is not an RPLMN).
The EPLMN list is provided in a LAU/RAU on a certain PLMN. In this sense the RPLMN and EPLMN always go together. Given the above defenition in suitable cell, the selected PLMN will have to be equal to the last registered PLMN (RPLMN) whenever there is one. This then seems to give preference to option 2.
As a result, when the UE AS reselects to a cell of another PLMN:

· the UE AS informs the UE NAS about the new PLMN/LA/RA;

· the UE NAS performs a LAU/RAU

· when the LAU/RAU succeeds, the UE NAS will inform the UE AS about the new selected PLMN and the possibly updated equivalent PLMN list.

· when the LAU/RAU fails, based on the rejection cause value, the UE NAS request might range from requesting to remove the selected PLMN and EPLMN list and perform a PLMN search, to no action at all (keep current selected PLMN and EPLMN).

2.2. Proposal

As far as we are aware, it is nowhere really indicated that the UE NAS shall inform the UE AS about a possibly updated selected PLMN and equivalent PLMN list after every (un)succesfull LAU/RAU. Therefore we propose to sent a liaision to CN1 to reflect this behaviour in the NAS specifications e.g. in 23.122.
3. Usage of “selected PLMN” in RRC
3.1. Discussion
In RRC, the term “selected PLMN” is (mis-) used with different meanings:


1) PLMN selected by NAS
Section 7.2.2.1:URA_PCH or CELL_PCH state
If the NAS indicates the selection of a new PLMN the UE shall store information for the new PLMN within the variable SELECTED_PLMN and perform actions according to subclause 8.5.24;
Section 7.2.2.2: 
If the NAS indicates the selection of a new PLMN the UE shall store information for the new PLMN within the variable SELECTED_PLMN and perform actions according to subclause 8.5.24;

2) PLMN of the current cell

Section 8.1.1.3:
After selecting a new PLMN, the UE shall consider all current system information blocks with area scope cell and PLMN to be invalid. If the UE has previously stored valid system information blocks for the selected cell of the new PLMN, the UE may set those as current system information blocks. Upon selection of a new PLMN the UE shall store all information elements specified within variable SELECTED_PLMN for the new PLMN within this variable.

After selecting a new PLMN which is not indicated by higher layers to be equivalent to the identity of the previously selected PLMN, the UE shall consider all system information blocks with area scope Equivalent PLMN to be invalid.

Section 8.1.1.6.18:
if the number of identities in a PLMN list (if any) is lower than the number of neighbour cells in the paired list, the missing PLMN identities are replaced by the last PLMN identity in the list if present, otherwise by the identity of the selected PLMN.
Section 10.3.7.53a




3) PLMN belonging to registered PLMN + equivalent PLMN)

Section 8.5.24:


If the UE camps on an acceptable cell to obtain limited service while in RRC connected mode the UE shall:

1>
keep the RRC connection of the selected PLMN and its behaviour while camping on the cell of the other PLMN shall be as if in Idle mode in that PLMN;
1>
if the UE re-enters "in service area" on the selected PLMN or cannot maintain limited service (i.e. cannot find any acceptable cell of any PLMN), the UE shall resume its RRC Connected mode behaviour as if it had not camped on any cell whilst being in "out of service area".

4) Available PLMN

Section 8.5.24:


If the "PLMN identity" is present, the UE shall consider this PLMN to be the selected PLMN (see [4]).

3.2. Proposal

It seems preferable to consistently use the term “selected PLMN” throughout all specifications. Therefore we propose to use the term “selected PLMN” as the PLMN selected by NAS during PLMN selection and update after (un)succesfull LAU/RAU. This is then also what is stored in the variable “SELECTED_PLMN”.

Everywhere where the term “selected PLMN” is used in the meaning of “PLMN of current cell”, a new term should be used. Suggestions are invited.
It is proposed to agree on the:
· the need to perform a cleanup of 25.331 for Rel-6 in which the term selected PLMN is used consistently.

· the terminology to be used for identifying the PLMN of the current cell (“PLMN of the current cell” ?).
· the need for a reformulation (and if so how) for cases 3) and 4). 
 
4. Proposed way forward
It is proposed to:
· Discuss whether it would be good to sent the liaison to CN1 as indicated in section 2.2.

· Discuss the actions proposed in section 3.2.
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