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1
Discussion on PLMN selection in OOS
During the ad-hoc on de-synchronisation of states between the UE and the UTRAN due to local release of the RRC connection in the UE in certain situations, the question for the need to allow PLMN selection in case the UE is OOS was raised.

Currently TS 25.331 is very clear on the procedures the UE shall perform first in case OOS is detected. In chapter 7.2.2 of TS 25.331 it is stated that the UE shall perform a cell selection in this case. During this procedure the UE shall search for a suitable cell of the RPLMN (or any ePLMN if available) on all RATs and in all frequency bands it supports.

If the UE does not succeed and does not find any suitable cell of either the RPLMN or any ePLMN, currently the UE behaviour is not clearly defined.

If one had assumed that the cell selection is only possible in idle mode and thus the RRC connection was released in order to perform this cell selection, an unsuccessful cell selection in idle mode would lead finally into a PLMN selection after a non specified time (UE implementation dependent).

R2-031277 (Update R2-031346) clarifies that the cell selection procedure is also applicable in RRC connected mode and there is no need to release the RRC connection in case of OOS.

Currently the understanding of RAN2 is clearly that the UE is allowed to perform a PLMN selection if it is OOS in connected mode (even during T317 is running for example), but the PLMN selection shall only be allowed after unsuccessful cell selection.

During R2#36 following assumptions on „Out of service“ were made:

In R99

· UE should perform PLMN search in OOS after TBD time (operator specific e.g. on USIM or UE specific)

· After having found another PLMN, UE should (R99) maintain RRC Connected mode context of last registered PLMN until performing access on another PLMN (not part of equiv PLMN)

· After having found another PLMN, UE can release RRC context

· In case UE was only “emergency” camped, RAU on return, on operator control (BCCH)…?

· Or no RAU ever when returning to same RA

In the following this contribution only concentrates on the [TBD time]

Indication in R2#36 have shown that the interest between operators and mobile manufactures is different on this issue. 

Theoretically there are different ways to go forward:

1. Let the spec ambiguous in this area
This would lead into inconsistent UE behaviour regarding the PLMN selection in OOS. Different operators will likely request different UE behaviour from their mobile suppliers and in-consistent UE behaviour in case of roaming (where this situation is likely to occur) is the consequence. Otherwise the UE implementations
2. Specify a value in the USIM / SIM for the time after which the UE is allowed to perform a PLMN selection in case of OOS and cell selection was not successfully.
Currently there exists no value for this either in SIM or USIM. It is questionable if the implementation of such a value inside the USIM or SIM is possible at this late stage. If it is for future releases, the deployment of UMTS will be more widely available and the issue gets less significant. Furthermore legacy mobiles or SIM / USIM cards will not support this function either. 
Alternatively a default value could be introduced, which allows a potential change in the future, if US
During this time the UE shall continously search for the RPLMN (including ePLMNs).
3. Define a time in 3GPP standards for which the UE shall at least try to find the RPLMN or any ePLMN and after which the UE is allowed to perform a PLMN selection in case the cell selection was not successfully
This would lead to consistent UE behaviour even between different UE vendors and let operator allow to plan with this time value. This avoids the permanent change between PLMNs in case of short shadowing effects or coverage holes (like using an elevator or going into an underground parking ground for example. Also uncovered tunnels do not lead to a new PLMN selection).
During this time the UE shall continously search for the RPLMN (including ePLMNs).

As the first two options create inconsistent UE behaviour and introduce some problems with legacy mobiles and/or SIM/USIM cards, the third option is the proposed way forward.
It is proposed to define a fixed value of approx. 30s in 3GPP standards for which time the UE shall at least try to find the RPLMN or any ePLMN. After this time or after at least one complete search of all RATs and frequency bands it supports (like „initial cell selection“), the UE is allowed to perform a PLMN selection in case the UE has not succeed to find the RPLMN (or any ePLMN).

Note:

This does not prevent UEs from selecting a cell irrespective of the PLMN identity to camp on for limited service (e.g. to perform an emergency call).

As the PLMN selection is normally CN1 issue and there are no clear stage 1 requirement on this issue yet, the proposed value of 30s should be taken as a reasonable assumption. 

The involved groups should be liased in order to allow them to work on this, if felt necessary.

2 Discussion on periodical search for PLMN in connected mode

During R2#36 Siemens presented R2-031182 which states following:

According to 25.331 a UE is requested to search for higher priority PLMNs in CELL_PCH and URA_PCH. No further description is provided in RRC. However, there is a reference to 23.122. In section 23.122 there is a description of periodic search for higher priority PLMNs in section 4.4.3.3. This section is applicable if the UE is in a VPLMN. This section states explicitely that the search for higher priority PLMNs shall only be performed if the MS is in idle mode.
Assuming that the search for a higher priority PLMN was performed it is not clearly specified how the UE shall behave in case it finds a higher priority PLMN. In idle mode the UE would access a cell in the higher prioritised PLMN and perform registration. In connected mode there is no further description.

An LS [R2-031357] was sent during R2#36 from R2 to N1 giving some guidance on  aligns the stage2 with the requirements already in the stage3 (25.331) since a long time.

If the understanding of the group is that the also our own specs are ambiguous in this area, we should conclude on adding following clarification to RRC:

“If the UE finds other PLMNs during the (“background”) search AS shall indicate the available PLMNs to NAS. If NAS afterwards performs a PLMN selection of a PLMN with higher priority according [TS 22.011], the UE shall release the current RRC connection, perform a cell selection when in idle mode and perform registration toward the newly selected PLMN.”

Furthermore it should be noted that this change between PLMNs - which is triggered by PLMN selection procedure - is different to the change between equivalent PLMNs, where an established RRC connection shall be maintained and only an URA- or CELL UPDATE procedure shall be performed, if required ...

3
Conclusion and Proposal

We should try to find a common understanding if these changes are needed. 


If RAN2 agrees that changes are required in this area, T-Mobile is willing to prepare the appropriate CRs. 
