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1 Introduction
In RAN2 #48 meeting in London, we discussed the cell selection behavior of a UE entering UTRAN following a Cell Change Order to UTRAN command, in R2-051938. The discussion point was whether the UE is allowed to perform cell selection during the RRC connection establishment. In the end the discussion was postponed since it was thought that GERAN specification needs to be checked in more detail before we change the RRC specification.
This document further discusses the issue and proposes a way forward.
2 Background

In a Cell Change Order to UTRAN procedure, the UE tries to establish RRC connection in UTRAN by initiating a RRC connection establishment procedure. Prior to moving to UTRAN (in GERAN), the UE receives a Packet Cell Change Order message and the message can include only one UTRA cell as shown in the annex of this document. The following note can be found in the section 8.3.10.3 of RRC specification, which can be interpreted that the UE shall complete the RRC connection establishment in the indicated UTRA cell and a cell selection to another cell than the target cell is not allowed. It should be noted that the completion of a RRC connection establishment procedure is declared when the RRC CONNECTION SETUP COMPLETE message has been submitted to lower layers for transmission.
NOTE 3:
The cell change was network ordered. Therefore, failure to change to the target cell should not cause the UE to move to UE- controlled cell selection.
The section 8.4.1b in TS04.60 mentions the connection to “the target cell” or “the new cell”. At a brief glance, this can be seen as in line with the afore-mentioned note in RRC specification. The section also describes failure cases the UE should consider during the RRC connection establishment procedure.
8.4.1b
Network controlled cell reselection completion (UTRAN target Cell)

For a UTRAN target cell, the mobile station regards the procedure as completed when it has received a successful response to its RRC Connection Request message, see 3GPP TS 25.331. It shall then stop timer T3174.

If the mobile station is unable to synchronise to the new cell (see 3GPP TS 05.08), or, if timer T3174 expires before a response to the RRC Connection Request message has been received on the new cell, or if a RRC Connection Reject message including Inter-RAT info set to 'GSM' is received from the new cell, then the mobile station shall start timer T3176 and return to the old cell. If the mobile station was in packet idle mode or in downlink packet transfer mode before the cell change, the mobile station shall initiate a random access on the old cell, with access type "single block without TBF establishment", and then transmit the PACKET CELL CHANGE FAILURE message on the single block. If the mobile station was in uplink packet transfer mode or in a simultaneous uplink and downlink packet transfer mode before the cell change, the mobile station shall establish a new uplink TBF and send the PACKET CELL CHANGE FAILURE message on this TBF. The mobile station shall then resume its uplink transfer on this TBF. When the mobile station has sent a PACKET CELL CHANGE FAILURE message, timer T3176 shall be stopped. If T3176 expires and the mobile station was previously in an uplink packet transfer mode or in a simultaneous uplink and downlink packet transfer mode on the old cell, the mobile station shall perform the abnormal release with access retry (see sub-clause 8.7.2). If the mobile station was previous in a downlink packet transfer mode only on the old cell the mobile station shall perform an abnormal release without retry (see sub-clause 8.7.1).

The RRC specification however doesn’t describe, in the RRC connection establishment section (section 8.1.3), those special handlings that are only applied in case of Cell Change Order procedure. For example, the UE could even go to idle mode if only the procedural texts in the RRC connection establishment section are strictly followed. This leaves some level of ambiguity on what the UE requirements really are.
3 Discussion
In a Cell Change Order to UTRAN procedure, the UE performs a random access to the target UTRA cell. We assume that the indicated target UTRA cell is based on measurements performed by the UE in GERAN and the initial UTRA cell selection in UTRA before sending RRC Connection Request is not necessary.
In the RRC connection establishment procedure there are cases that the UE performs a cell selection as the result of the response message from UTRAN. A result can be the UE selecting another cell than the target cell indicated by GERAN, before the completion of the RRC connection establishment. The following sections discuss the possibility of cell selection by the UE.
3.1 RRC CONNECTION SETUP message

If the UE is signalled to enter CELL_FACH state by RRC CONNECTION SETUP message and the IE “frequency info” is included in the message, the UE performs cell selection on that frequency. It is not completely clear whether the intention of the specification is to have the UE revert back to GERAN in this case considering that this is a failure in the synchronisation to the target cell.
We believe we should consider the fact that the indicated target cell may become a non-best cell in the circumstances, and the UTRAN should be allowed to let the UE to perform a cell selection to avoid an undesirable interference.
3.2 RRC CONNECTION REJECT message
The reception of the RRC CONNECTION REJECT message is not completely a failure in RRC connection establishment procedure. The UTRAN can redirect the UE to another frequency or another RAT, where the UE will continue with the procedure. It is clear from the section 2 in this document that a re-direction to GSM shall be considered as a failure. The question is whether the UE should be allowed to perform a cell selection at the re-directed frequency.
For the same reason as the previous section, we think the UTRAN should be allowed to do a re-direction to another frequency.

3.3 Analysis on the text in GERAN specification
Following the discussion in the previous sections, we would like to go back to the interpretation of the text in TS04.60 concerning a failure of the procedure.
· “For a UTRAN target cell, the mobile station regards the procedure as completed when it has received a successful response to its RRC Connection Request message” 

RRC connection establishment procedure can fail after the UE received a successful message, e.g. due to physical channel establishment failure. With this statement, it is not clear how the UE should behave if the UE fails to establish an RRC connection after receiving a successful response message. It is also not clear what a successful response is.
·  “If the mobile station is unable to synchronise to the new cell”
This is simply referring to the case that the UE cannot find the target cell. The UE should not perform cell selection to another cell in this case. We think there is no ambiguity in this text.
· “if timer T3174 expires before a response to the RRC Connection Request message has been received on the new cell”
This specifically says that the UE should try on the target cell until it receives a response message to the RRC Connection Request message.
As a whole, the GERAN specification does not mention the completion of the RRC connection establishment procedure in the target cell. Therefore the operations described in the section 3.1 and 3.2 are allowed from GERAN specification point of view as those happen after the reception of a response message. The problem is that a failure of the RRC connection establishment procedure after the UE receives a successful response message is not covered at all.
4 Proposal
Based on the discussion in the previous section, we propose; 

· To clarify that the completion of RRC connection establishment in the target UTRA cell is not required.

· To specify in the GERAN specification that the failure of the RRC connection establishment procedure after the reception of a successful response to RRC Connection Request causes the UE to revert back to GERAN.

As a way forward we propose to send an LS to GERAN informing that the RRC connection establishment procedure is considered as successful when the RRC Connection Setup Complete message has been submitted to lower layers for transmission and there are cases that the UE fails in the RRC connection establishment procedure after the reception of a successful response to the RRC Connection Request message.

Proposed modification for the sentence in TS04.60 is the following;

For a UTRAN target cell, the mobile station regards the procedure as completed when it has received a successful response to its RRC Connection Request message, see the RRC connection establishment procedure is considered as successful according to 3GPP TS 25.331.
It should be further stated in the LS that our understanding is that the target cell is used for the initial random access in UTRAN and it is allowed that the UE performs a cell selection during the RRC connection establishment procedure. So it is the case that the UE completes the RRC connection establishment in another cell than the target cell. The following change to the RRC specification could be technically endorsed and attached to the LS.

8.3.10.3
UE fails to complete an inter-RAT cell change order

If the inter-RAT cell reselection change fails according to the criteria defined in the specifications for the source RAT, UE shall return to the other radio access technology and proceed as specified in the appropriate specifications for that RAT.

NOTE 3:
The cell change was network ordered. Therefore, failure to change to the target cell of this procedure should not cause the UE to move to UE- controlled cell selection.
5 Conclusion
In this document we have shown that the current specification is not clear enough as to whether the UE is allowed to perform a cell selection during a Cell Change Order to UTRAN procedure. We further proposed an alignment between RRC specification and GERAN specification.
RAN2 is kindly asked to discuss this issue and decide if any modification to the specifications is necessary and if the proposed way forward is acceptable.
Annex.
Packet Cell Change Order message in TS04.60
11.2.4
Packet Cell Change Order

This message is sent on the PCCCH or PACCH by the network to the mobile station to command the mobile station to leave the current cell and change to a new cell. For a (3G) multi-RAT mobile station the new cell may be a 3G Cell.
Message type:
PACKET CELL CHANGE ORDER

Direction:
network to mobile station

Classification:
non-distribution message

Table 11.2.4.1: PACKET CELL CHANGE ORDER message content

	< Packet Cell Change Order message content > ::=


< PAGE_MODE : bit (2) >


{
{ 0
< Global TFI : < Global TFI IE > >



| 10
< TLLI / G-RNTI : bit (32) > }



{ 0






{
< IMMEDIATE_REL : bit >




< GSM target cell: < GSM target cell struct >>





! < Non-distribution part error : bit (*) = < no string > > }



| 1




{ 00
-- Message escape




{
< IMMEDIATE_REL : bit >






< 3G-target cell: < 3G-target cell struct >>




! < Non-distribution part error : bit (*) = < no string > > }




! < Message escape : { 01 | 10 | 11} bit (*) = <no string> > } }



! < Address information part error : bit (*) = < no string > > }


! < Distribution part error : bit (*) = < no string > > ;



	< GSM target cell struct > ::=


< ARFCN : bit (10) >


< BSIC : bit (6) >


< NC Measurement Parameters : < NC Measurement Parameters struct > >


{ null | 0
bit ** = < no string >

-- Receiver compatible with earlier release

| 1

-- Additions in release 98 :


{ 0 | 1 < LSA Parameters : < LSA Parameters IE >> }



{ null | 0
bit ** = < no string >

-- Receiver compatible with earlier release


| 1

-- Additions in release 99 :



< ENH Measurement parameters : < ENH Measurement parameters struct >> 




{ null | 0
bit ** = < no string >

-- Receiver compatible with earlier release



| 1

-- Additions in release R4 :




< CCN_ACTIVE : bit (1) >





{ 0 | 1
< CONTAINER_ID : bit (2) > }





{ 0 | 1 < CCN Support Description : < CCN Support Description struct >> }





{ null | 0
bit ** = < no string >

-- Receiver compatible with earlier release




| 1

-- Additions in Rel-5 :





{ 0 | 1
< G-RNTI extension : bit (4) > }





{ 0 | 1
< Iu Mode Neighbour Cell Parameters : { 1 < Iu Mode Neighbour Cell params struct > } ** 0 > }









--
Supplementary information for dual Iu mode and A/Gb mode capable cells





{ 0 | 1
< NC Iu MODE ONLY CAPABLE CELL LIST : NC Iu Mode Only Cell List struct > }





{ 0 | 1
< GPRS 3G Additional Measurement Parameters Description 2 : 







< GPRS 3G Additional Measurement Parameters Description 2 struct >>}





< padding bits > } } } } ;



	< 3G-target cell struct > ::=


{ 0 | 1 < FDD-ARFCN : bit (14) >





-- 3G UTRAN FDD




< Diversity : bit >




{ 0 | 1 < Bandwidth_FDD : bit (3) > }




< SCRAMBLING_CODE : bit (9) > }


{ 0 | 1 < TDD-ARFCN : bit (14) >





-- 3G UTRAN TDD




< Diversity : bit >




{ 0 | 1 < Bandwidth_TDD : bit (3) > }




< Cell Parameter : bit (7) >




< Sync Case : bit > }


{ null | 0
bit ** = < no string >
-- Receiver compatible with earlier release

| 1

-- Additions in Rel-5 :


{ 0 | 1 < G-RNTI extension : bit (4) > }

< padding bits > };



	< NC Measurement Parameters struct > ::=


< NETWORK_CONTROL_ORDER : bit (2) >


{ 0 | 1 < NC_NON_DRX_PERIOD : bit (3) >




< NC_REPORTING_PERIOD_I : bit (3) >




< NC_REPORTING_PERIOD_T : bit (3) > }


{ 0 | 1 < NC_FREQUENCY_LIST : NC Frequency list struct > } ;



	< NC Frequency list struct > ::=


{ 0 | 1
< NR_OF_REMOVED_FREQ : bit (5) >




{ < REMOVED_FREQ_INDEX : bit (6) > } * (1 + val(NR_OF_REMOVED_FREQ)) }


{ 1 < List of added Frequency : < Add Frequency list struct > >} ** 0;



	< Add Frequency list struct > ::=


< START_FREQUENCY : bit (10) >


< BSIC : bit (6) >


{ 0 | 1 < Cell selection params : < Cell Selection struct > > }




< NR_OF_FREQUENCIES : bit (5) >




< FREQ_DIFF_LENGTH : bit (3) >




{ < FREQUENCY_DIFF : bit (val(FREQ_DIFF_LENGTH)) >




< BSIC : bit (6) >




{ 0 | 1
< Cell selection params : < Cell Selection struct > > } } * (val(NR_OF_FREQUENCIES)) ;



	< Cell Selection struct > ::=


< CELL_BAR_ACCESS_2 : bit (1) >


< EXC_ACC : bit >


< SAME_RA_AS_SERVING_CELL : bit (1) >


{ 0 | 1
< GPRS_RXLEV_ACCESS_MIN : bit (6) >




< GPRS_MS_TXPWR_MAX_CCH : bit (5) > }


{ 0 | 1
< GPRS_TEMPORARY_OFFSET : bit (3) >




< GPRS_PENALTY_TIME : bit (5) > }


{ 0 | 1
< GPRS_RESELECT_OFFSET : bit (5) > }


{ 0 | 1
< HCS params : < HCS struct > > }


{ 0 | 1
< SI13_PBCCH_LOCATION : < SI13_PBCCH_LOCATION struct > > } ;



	< SI13_PBCCH_LOCATION struct > ::=


{ 0
< SI13_LOCATION : bit (1) >


| 1
< PBCCH_LOCATION : bit (2) >



< PSI1_REPEAT_PERIOD : bit (4) > } ;



	< HCS struct > ::=


< PRIORITY_CLASS : bit (3) >


< HCS_THR : bit (5) > ;



	< ENH Measurement parameters struct > :: = 


{ 0 < BA_IND : bit > < 3G_BA_IND : bit > | 1 < PSI3_CHANGE_MARK : bit(2) > }


< PMO_IND : bit >

< REPORT_TYPE : bit >


< REPORTING_RATE : bit >

< INVALID_BSIC_REPORTING : bit >

{ 0 | 1
< 3G Neighbour Cell Description : < 3G Neighbour Cell Description struct >> }


{ 0 | 1
< GPRS REP PRIORITY Description : < GPRS REP PRIORITY Description struct >> }


{ 0 | 1
< GPRS MEASUREMENT Parameters Description : 




< GPRS MEASUREMENT PARAMETERS Description struct >> }


{ 0 | 1
< GPRS 3G MEASUREMENT Parameters Description : 




< GPRS 3G MEASUREMENT PARAMETERS Description struct >> } ;



	< 3G Neighbour Cell Description struct > ::=


( 0 | 1 < Index_Start_3G : bit (7) > }

( 0 | 1 < Absolute_Index_Start_EMR : bit (7) > }

{ 0 | 1 < UTRAN FDD Description : < UTRAN FDD Description struct >> }

{ 0 | 1 < UTRAN TDD Description : < UTRAN TDD Description struct >> }

{ 0 | 1 < REMOVED_3GCELL_Description : < REMOVED_3GCELL_Description struct >> } ; 



	< REMOVED_3GCELL_Description struct > ::=


< N1 : bit (2) >


{
< N2 : bit (5) >



{
< REMOVED_3GCELL_INDEX : bit (7) >




< 3G_CELL_DIFF_LENGTH : bit (3) >




< 3GCELL_DIFF : bit (val(3G_CELL_DIFF_LENGTH)) >



} * (1+val(N2))


} * (1+val(N1)) ;



	< UTRAN FDD Description struct > ::=


{ 0 | 1 < Bandwidth_FDD : bit (3) > }


{ 1 < Repeated UTRAN FDD Neighbour Cells : < Repeated UTRAN FDD Neighbour Cells struct >> } ** 0 ;



	< Repeated UTRAN FDD Neighbour Cells struct > ::=


0 < FDD-ARFCN : bit (14) >


-- The value ‘1’ was used in an earlier 












-- version of the protocol and shall not be used.


< FDD_Indic0 : bit >


< NR_OF_FDD_CELLS : bit (5) >


< FDD_CELL_INFORMATION Field : bit(p(NR_OF_FDD_CELLS)) > ; 












-- p(x) defined in table 11.2.9b.2.a/3GPP TS 44.060



	< UTRAN TDD Description struct > ::=


{ 0 | 1 < Bandwidth_TDD : bit (3) > }


{ 1 < Repeated UTRAN TDD Neighbour Cells : < Repeated UTRAN TDD Neighbour Cells struct >> } ** 0 ;



	< Repeated UTRAN TDD Neighbour Cells struct > ::=

0 < TDD-ARFCN : bit (14) >


-- The value ‘1’ was used in an earlier












-- version of the protocol and shall not be used.


< TDD_Indic0 : bit >

< NR_OF_TDD_CELLS : bit (5) >

< TDD_CELL_INFORMATION Field : bit(q(NR_OF_TDD_CELLS)) > ; 












-- q(x) defined in table 11.2.9b.2.b/3GPP TS 44.060.



	< GPRS REP PRIORITY Description struct > ::=

< Number_Cells : bit(7) >


{ < REP_PRIORITY : bit > } * (val(Number_Cells)) ;



	< GPRS MEASUREMENT PARAMETERS Description struct > ::=

( 0 | 1
< MULTIBAND_REPORTING : bit (2) > }

( 0 | 1
< SERVING_BAND_REPORTING : bit (2) > }

< SCALE_ORD : bit(2) >



( 0 | 1
< 900_REPORTING_OFFSET : bit (3) > 



< 900_REPORTING_THRESHOLD : bit (3) > }



( 0 | 1
< 1800_REPORTING_OFFSET : bit (3) > 



< 1800_REPORTING_THRESHOLD : bit (3) > }



( 0 | 1
< 400_REPORTING_OFFSET : bit (3) > 



< 400_REPORTING_THRESHOLD : bit (3) > }



( 0 | 1
< 1900_REPORTING_OFFSET : bit (3) > 



< 1900_REPORTING_THRESHOLD : bit (3) > }



( 0 | 1
< 850_REPORTING_OFFSET : bit (3) > 



< 850_REPORTING_THRESHOLD : bit (3) > } ;




	< GPRS 3G MEASUREMENT PARAMETERS Description struct > ::=


< Qsearch_P : bit (4) > 

< 3G_SEARCH_PRIO : bit >

( 0 | 1 < FDD_REP_QUANT : bit >












-- FDD Parameters




< FDD_MULTIRAT_REPORTING : bit (2) > }


( 0 | 1
< FDD_REPORTING_OFFSET : bit (3) > 



< FDD_REPORTING_THRESHOLD : bit (3) > }



( 0 | 1
< TDD_MULTIRAT_REPORTING : bit (2) > }







-- TDD Parameters

( 0 | 1
< TDD_REPORTING_OFFSET : bit (3) > 



< TDD_REPORTING_THRESHOLD : bit (3) > } ;


	< CCN Support Description struct > ::=

< Number_Cells : bit (7) >

{ CCN_SUPPORTED : bit } * (val(Number_Cells)) ;

	< Iu Mode Neighbour Cell Params struct > ::=


{ 0 | 1 < Iu Mode Cell Selection Params : <Iu Mode Cell Selection struct > > }




< NR_OF_FREQUENCIES : bit (5) >




{ 0 | 1
< Iu Mode Cell Selection Params : 





< Iu Mode Cell Selection struct > > } * (val(NR_OF_FREQUENCIES)) ;

	< Iu Mode Cell Selection struct > ::=


< CELL BAR QUALIFY 3 : bit (2) >



{ 0 | 1
< SI13Alt PBCCH Location: < SI13 PBCCH Location struct > > } ;

	< NC Iu Mode Only Cell List struct > ::=


{ 1 < List of added cells : < Add Iu Mode Only Cell List struct > >} ** 0;

	< Add Iu Mode Only Cell List struct > ::=


< START_FREQUENCY : bit (10) >


< BSIC : bit (6) >


{ 0 | 1 < Cell selection params : < Iu Mode Only Cell Selection struct > > }




< NR_OF_FREQUENCIES : bit (5) >




< FREQ_DIFF_LENGTH : bit (3) >




{ < FREQUENCY_DIFF : bit (val(FREQ_DIFF_LENGTH)) >




< BSIC : bit (6) >




{ 0 | 1
< Cell selection params : < Iu Mode Only Cell Selection struct > > } } * (val(NR_OF_FREQUENCIES)) ;

	< Iu Mode Only Cell Selection struct > ::=


< CELL BAR QUALIFY 3 : bit (2) >


< SAME_RA_AS_SERVING_CELL : bit (1) >


{ 0 | 1
< GPRS_RXLEV_ACCESS_MIN : bit (6) >




< GPRS_MS_TXPWR_MAX_CCH : bit (5) > }


{ 0 | 1
< GPRS_TEMPORARY_OFFSET : bit (3) >




< GPRS_PENALTY_TIME : bit (5) > }


{ 0 | 1
< GPRS_RESELECT_OFFSET : bit (5) > }


{ 0 | 1
< HCS params : < HCS struct > > }


{ 0 | 1
< SI13Alt_PBCCH_LOCATION : < SI13_PBCCH_LOCATION struct > > };



	< GPRS 3G Additional Measurement Parameters Description 2 struct > ::= 


{ 0 | 1 < FDD_REPORTING_THRESHOLD_2 : bit (6) > }  ;             




-- FDD Parameters
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