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Introduction

The RRC CONNECTION REJECT message allows UTRAN to redirect the UE to a different frequency or to a different RAT.  The main problem with the redirection procedure is that it requires the execution of an Access Stratum procedure (cell selection) that is usually performed by the UE under the direction of NAS.  Unfortunately, in this case the NAS is not directly involved, and, therefore, it is not clear what the UE behaviour is supposed to be (e.g. equivalent PLMN or any PLMN?)
In this document we analyze the possible interpretations of the standard and we will conclude with possible ways forward.
Discussion

The specific requirements under discussion are highlighted in blue below.
[…]
8.1.3.9
Reception of an RRC CONNECTION REJECT message by the UE

When the UE receives an RRC CONNECTION REJECT message on the downlink CCCH, it shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION REJECT message with the value of the variable INITIAL_UE_IDENTITY:

If the values are different, the UE shall ignore the rest of the message;

If the values are identical, the UE shall:

1>
stop timer T300; and

1>
clear the entry for the RRC CONNECTION REJECT message in the table "Accepted transactions" in the variable TRANSACTIONS;

1>
if the IE "wait time" <> '0'; and

1>
if the IE "frequency info" is present and:

2>
if V300 is equal to or smaller than N300:

3>
initiate cell selection on the designated UTRA carrier;

3>
after having selected and camped on a cell:

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the contents of the RRC CONNECTION REQUEST message according to subclause 8.1.3.3;

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
transmit an RRC CONNECTION REQUEST message on the uplink CCCH;

4>
reset counter V300;

4>
start timer T300 when the MAC layer indicates success or failure in transmitting the message;

4>
disable cell reselection to original carrier until the time stated in the IE "wait time" has elapsed;

3>
if a cell selection on the designated carrier fails:

4>
wait for the time stated in the IE "wait time";

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.3;

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
then submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH of the original serving cell;

4>
increment counter V300;

4>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.

1>
if the IE "inter-RAT info" is present and:

2>
if V300 is equal to or smaller than N300:

3>
perform cell selection in the designated system;

3>
delay cell reselection to the original system until the time stated in the IE " wait time" has elapsed.

3>
if cell selection in the designated system fails:

4>
wait at least the time stated in the IE "wait time";

4>
set CFN in relation to SFN of current cell according to subclause 8.5.15;

4>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.2.

4>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

4>
then submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH;

4>
increment counter V300;

4>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.

1>
If neither the IEs "frequency info" nor "inter-RAT info" are present and:

2>
if V300 is equal to or smaller than N300:

3>
wait at least the time stated in the IE "wait time";

3>
set the IEs in the RRC CONNECTION REQUEST message according to subclause 8.1.3.2;

3>
perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.13, and apply the given Access Service Class when accessing the RACH;

3>
submit a new RRC CONNECTION REQUEST message to the lower layers for transmission on the uplink CCCH;

3>
increment counter V300;

3>
restart timer T300 when the MAC layer indicates success or failure to transmit the message;

2>
if V300 is greater than N300:

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

3>
consider the RRC establishment procedure to be unsuccessful;

3>
the procedure ends.

1>
if the IE "wait time" = '0':

2>
enter idle mode;

2>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

2>
consider the RRC establishment procedure to be unsuccessful;

2>
the procedure ends.

[…]
Redirection to a UTRA frequency

The UE requirements for the inter-frequency redirection can be found in TS 25.304.  In particular:

From section 5.2.2.1 Cell Selection process overview of TS 25.304:
[...]
The AS shall attempt to find a suitable cell to camp on as specified in clause 5.2.3.
If a suitable cell is found, the UE shall select this cell to camp on, and report this event to NAS so that the necessary NAS registration procedures can be performed. When the registration is successful, the UE enters in state Camped normally in order to obtain normal service.
If the UE is unable to find any suitable cell of selected PLMN the UE shall enter the Any cell selection state.
....
5.2.8   Any Cell Selection state
In this state, the UE shall attempt to find an acceptable cell of an any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.
The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.
[...]

According to the text above, the UE is required to find a cell on the same PLMN or on an equivalent PLMN.  If no suitable cells are found, the UE shall select any PLMN.  This is a little counter intuitive, since the operator sending the RRC CONNECTION REJECT message may send the UE to a competitor, or to a non preferred roaming partner, but at least the UE will get service and it will not lose mobile terminated calls.  The only real constraint on the UE side is to avoid sending a new RRC CONNECTION REQUEST message to the same PLMN on the same frequency, until "wait time".

Redirection to a new RAT

Cell selection in GSM is described in TS 03.22.

From TS 03.22:
[...]
4.5     Cell selection process
Whenever a PLMN is selected, the MS attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible:
…
If no suitable cell is found by either the stored list cell selection, normal cell reselection or choose cell tasks (all of which use a limited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.
If no suitable cell is found by the normal cell selection task, or if there is no SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection" state). The MS ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made.

… 
In all cases, if a new PLMN is selected, the MS searches for a suitable cell of that PLMN. However, if the MS has recently searched the strongest RF channels while a previous PLMN was selected, it may already have information about other PLMNs.
[...]

There seem to be several possible interpretations for the requirements above:

A. The UE can select only cells belonging to the same PLMN or to an equivalent PLMN on the new RAT, if none is found, the UE shall look for an acceptable cell for emergency camping.  The UE ignores the PLMN info and shall not register with this PLMN.
B. The UE can select any cells, on any PLMN, on the indicated RAT.  If all the found LAIs are forbidden, then the UE shall look for an acceptable cell for emergency camping.
C. The UE shall first look for cells belonging to the same PLMN or to an equivalent PLMN on the new RAT, if none is found, after TBD time, the UE shall select any PLMN, on any RAT.  If all the found LAIs are forbidden, then the UE shall look for an acceptable cell for emergency camping.

Interpretation A would not allow the UE to receive mobile terminated calls during the "wait time", even if a non forbidden PLMN is available in the area.
Interpretation B means that an operator may redirect the UE to a competitor, or to a non preferred roaming partner.
Interpretation C is similar to what is specified in section 7.2.2.1 for the "out of service" in CELL_PCH/URA_PCH.  In the out of service case the TBD timer is set to 30s.  Since the "wait time" can only have values between 0 and 15 seconds, if 30s is selected, the UE would never try non equivalent PLMNs, so interpretation C would become identical to interpretation A.

It is possible to come up with more interpretations, but rather than try to find all possible UE behaviours, we would like to discuss this issue in the group and commonly find the best way forward.

Conclusion

In this document the ambiguity in the UE requirements resulting from the redirection to GSM are highlighted.  No particular interpretation is recommended, but the resolution of this ambiguity is necessary for the functionality to be useful to operators.
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