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1. Introduction

This document discusses UE camping strategies on reserved cells. 

This issue was discussed at RAN2#39 (Tdoc R2-032427), but no conclusion on the required UE behaviour was reached.

2. Discussion

UE procedures for PLMN selection and Cell Selection and Re-selection are designed such that UE at any time strives to camp on a cell that provides normal service. In case no such cell is available, UE shall camp on a cell that provides limited service, but search for a cell that provides normal service. This is well described in standards, using the concepts suitable cell, acceptale cell and barred cell. However, the concept of reserved cell currently lacks a clear description of the UE behaviour.

According to TS25.304, there are two different types of cell reservations:

· Cell reserved for operator use

· Cell reserved for future extension

In the following, we do not consider the details of these two reservation types, but only the concept “reserved cell”. 

From TS25.304, section 3.2:

:

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information

:
From TS 25.304, section 5.3.1.1:

:

When cell status is indicated as "not barred", "not reserved" for operator use and "reserved" for future extension (Cell Reservation Extension),

-
UEs shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

When cell status is indicated as "not barred" and "reserved" for operator use,

-
UEs assigned to Access Class 11 or 15 may select/re-select this cell if in the home PLMN.

-
UEs assigned to an Access Class in the range 0 to 9 and 12 to 14 shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

When cell status "barred" is indicated,

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.

:

From TS 25.304, section 5.3.1.3
:

:

Emergency calls shall be allowed in all cells whose barred status is not barred, independent of restrictions due to cell reservations.
:

From above, we understand that it is currently not clear on how UE shall behave in case a cell in System Information is indicated as reserved. Here are some possible interpretations on UE behaviour at cell selection and cell re-selection of a suitable, but reserved cell.

1 UE does not select the reserved cell for camping. If available, UE will select a suitable (and non-reserved) cell on another frequency of the selected PLMN. Otherwise, UE triggers activities to find a cell of other PLMN that provides normal services.

Motivation: According to TS25.304 section 5.3.1.1, UE shall “behave as if cell status barred is indicated” in System Information. Cell status barred means that UE will not select the cell for camping, neither for normal nor limited service.

Comment: UE will not camp on a reserved cell, although this is the only available cell.

2 UE does not select the reserved cell for camping, in case there is a suitable (and non-reserved) cell on another frequency of the selected PLMN. Otherwise, UE selects the reserved cell for camping and assumes the cell provides limited service. 
UE does not trigger any signalling in the reserved cell except for emergency calls.
UE does not trigger any activities to find a cell of other PLMNs that provides normal services.

Motivation: A cell that is indicated as reserved still fulfils the requirements for a suitable cell. Hence, in case there is no other suitable (and non-reserved) cell (of the selected PLMN) on another frequency, UE selects the reserved cell for camping, and does not trigger scanning activities for other PLMNs.

Comment:  UE might remain camped on a cell of the selected PLMN, despite this cell does not offer normal service, and other PLMNs are available. 
3 UE selects the reserved cell for camping and assumes that the cell provides limited service, despite there are other suitable (and non-reserved) cell of the selected PLMN on another frequency. 
UE does not trigger any signalling in the reserved cell except for emergency calls.
UE does not trigger any activities to find a cell of the selected and/or other PLMNs that provides normal services.  

Motivation: A cell that is indicated as reserved still fulfils the requirements for a suitable cell. Hence, UE shall perform normal cell re-selection activities within the selected PLMN.

Comment:  UE might remain camped on a cell of the selected PLMN, despite this PLMN does not offer normal service, and other PLMNs are available.
For a cell reserved for operator use, this UE behaviour can also be achieved if Access Classes 0-9 are barred, but emergency calls are allowed in the cell (Access Class 10).
4 UE does not select the reserved cell for camping, in case there is a suitable cell on another frequency of the selected PLMN. Otherwise, UE selects the reserved cell for camping and assumes the cell provides limited service. 
UE does not trigger any signalling in the reserved cell except for emergency calls.
UE triggers activities to find a cell (possibly of another PLMN) that provides normal services. 

Motivation: Since the reserved cell provides limited service only, UE shall trigger PLMN selection to find a cell (of any PLMN) that provides normal service.

Comment:  UE might select another PLMN that provides normal service.

3 Conclusion

In our understanding, all four interpretations are possible, resulting in different UE behaviour for reserved cells. None of them result in inter-operability problems UE-UTRAN-CN.


This might have the following consequences on the service accessibility of UEs:

· A UE might camp on a reserved cell, assuming that the cell provides emergency call service, but the cell does not.
With the current text of TS25.304, a UTRAN should provide emergency call service in a reserved cell.

· A UE might camp on a reserved cell of a PLMN, and avoid looking for other PLMNs that provide normal service.
· A UE might indicate “no service”, although there is a reserved cell that provides emergency call service.
In offline discussions after this issue was discussed at RAN2#39 (Tdoc R2-032427) it seems that either interpretation 1 or 4 above cover the desired (or currently implemented) UE behaviour.

a UE will consider a reserved cell as barred, and not camp on a reserved cell in any scenario.

b UE will consider a reserved cell as acceptable, and select the cell for camping (in limited service) only in case UE is not able to find a suitable cell of the selected PLMN or any other available PLMNs.

There seems to be some ways on how to proceed on this issue:

1 Agree on a single required UE behaviour for R99 and onwards.

2 Agree on a single required UE behaviour in a later release (rel-6), and allow UE implementations 1-4 above in earlier releases.

3 Agree that UE implementations according to 1-4 above are allowed and that a single UE behaviour need not be specified.

It is proposed that RAN2 discusses and concludes on how to proceed. If required, Ericsson will prepare the needed CRs.
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