Page 1



3GPP TSG-RAN2#62 meeting
Tdoc (
R2-082695
Kansas City, U.S.A, 5th- 9th May 2008





    


 
Agenda Item:

4.3.1
Souce:




Rapporteur (Samsung)
Title:




Text Proposal to TS 36.331 on RACH modelling
Document for:

Discussion and decision
1 Introduction

This paper primarily aims at capturing the RACH modelling agreements from the RAN2#61bis and RAN2#62 meetings.
2 Discussion
2.1 New agreements captured

This section summarises the RAN2#62 agreements that are captured in the updated text proposal included in this contribution.

Handover

· RRC does not act upon lower layer failure indications (now includes mac failure indication)
Connection establishment:

· Introduction of a supervision timer T300 at RRC level, similar to T304

· RRC does not act upon lower layer failure indications (as for HO)
Connection re-establishment

· T311 is used to limit endless MAC RA attempts. Further limitations (e.g. to limit how long the UE is allowed to try in one cell) are FFS

· RRC does not act upon lower layer failure indications (as for HO)
UL data resuming

· Upon MAC reaching preamble-trans-max, RRC is informed and starts a timer other than T310 i.e. T312
· Upon expiry of this timer, the UE acts as defined upon T310 expiry
· T310 and T312 run independently. Upon expiry of one of the timers the other is stopped, if running
2.2 Other updates
This section includes a number of further updates, resulting from the comments provided to R”-082659.

Updates agreed

· 5.3.3.6: Upon cell re-selection, the MAC reset/ abort seems to be missing

· 5.3.6.1: Typo corrected i.e. should be RRCConnectionReconfigurationComplete message is submitted to lower layers
· 5.3.6.1/2 Move move actions taken after successful completion to before submission of the message to lower layers
· 5.3.6.2: Update the sentence on RA procedure completion to avoid talking about receiving an indication from MAC?
· Now that MAC provides the indication upon successful completion also for ‘recovery’, it was unclear if this change was still desirable (not done in this revision)
· Will add FFS that re-establishment may be limited to one cell

· Cell re-selection aspects concluded after next papers

Other

· There may be a need to update handover to E-UTRA also

2.3 Summary of RRC procedures

This section summarises what is covered in the attached text proposal for each of the different RRC procedures.
RRC connection establishment

· RRC submits the message to lower layers, upon which the UE starts timer T300
· If there is a need to do cell re-selection, the UE:
· Re-selects to the new cell

· Performs the actions defined upon moving to idle

· Includes aborting the procedure in MAC and indicating the failure to upper layers
· Upon T30x expiry:

· Performs the actions defined upon moving to idle

· Includes aborting the procedure in MAC and indicating the failure to upper layers

RRC connection re-establishment

· T311 is started upon T310/ T312 expiry

· RRC submits the message to lower layers

· If there is a need to do cell re-selection:
· Re-select to the new cell

· Re-submit the RRCConnectionReestablishment message to lower layers

· Includes reset of (RLC &) MAC (as always upon change of cell)

· If T311 expires:

· Perform the actions defined upon moving to idle
· Includes aborting the procedure in MAC and indicating the failure to upper layers
Handover
· RRC submits the message to lower layers

· If the random access procedure completes sucessfully, as specified in TS 36.321, RRC considers handover to be succesful and stops T304
· If T304 expires:

· Abort the procedure in MAC

· Initiate connection re-establishment i.e.

· Start T311

· Select a suitable cell

· Upon entering service area during T311, start the re-establishment procedure

UL data resuming (described as part of Lower layer failure handling)
· Upon receiving an indication that MAC reached preamble-trans-max, T312 is started
· If the random access procedure completes sucessfully, as specified in TS 36.321, RRC considers the failure to have recovered and stops T312

· Upon expiry of T310 or T312:

· Abort the procedure in MAC

· Stop T310 or T312, if running

· Initiate connection re-establishment i.e.

· Start T311

· Select a suitable cell

· Upon entering service area during T311, start the re-establishment procedure

Lower layer failure monitoring

· RRC does not act upon lower layer failure indications when an RRC supervision timer is running (T300, T304, T311)
3 Conclusion & recommendation
RAN 2  is requested to agree the attached text proposal that aims to capture the agreements from RAN2#61bis and RAN2#62.
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5.3.3
RRC connection establishment

5.3.3.1
General
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Figure 5.3.3.1-1: RRC connection establishment, successful
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Figure 5.3.3.1-2: RRC connection establishment, network reject
The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1 establishment. The procedure is also used to transfer the initial NAS dedicated information/ message from the UE to E-UTRAN.

E-UTRAN applies the procedure as follows:

-
to establish SRB1 only.
5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE state.

Upon initiation of the procedure, the UE shall:

1>
if SystemInformationBlockType2 includes the accessBarringInformation:

2>
if the UE is establishing the RRC connection to perform an emergency call:

3>
if the accessClassBarring for AC 10 is set to FALSE:

4>
consider access to the cell as not barred;

3>
else if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the accessClassBarring is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

NOTE 1:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN

4>
consider access to the cell as not barred;

3>
else:

4>
consider access to the cell as barred;

2>
else 

3>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15 and

3>
for at least one of these Access Classes the accessClassBarring is set to FALSE and, according to TS 22.011[10] and TS 23.122 [11], it is valid for the UE to use this Access Class:

4>
consider access to the cell as not barred;

3> else if the accessBarringForTerminatingCalls in SystemInformationBlockType2 is set to FALSE AND the UE is establishing the RRC connection to perform a mobile terminating call:
4>
consider access to the cell as not barred;

3>
else:

4>
if T303 is running:
5>
consider access to the cell as barred;

4>
else:
5>
draw a random number, "rand", uniformly distributed in the range: 0 ≤ rand < 1

5>
if 'rand' is lower than the value indicated by the accessProbabilityFactor included in SystemInformationBlockType2:

6>
consider access to the cell as not barred;

5>
else:

6>
consider access to the cell as barred;

1>
else:

2>
consider access to the cell as not barred;

1> If access to the cell, as specified above, is not barred:

2> Stop acting on Paging messages;


2>
Initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

2> Start timer T300
NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon re-selection.

1> else:

2>
if the UE is not establishing the RRC connection to perform an emergency call:

3>
if T303 is not running:
4>
draw a random number rand that is uniformly distributed in the range 0 < rand < 1:

4>
Start timer T303 with a timer value calculated as follows, using the accessClassBarringTime included in SystemInformationBlockType2:

T303= (0.7+ 0.6 * rand) * accessClassBarringTime
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.


5.3.3.3
Actions related to transmission of RRCConnectionRequest message

The UE shall set the contents of RRCConnectionRequest message as follows:

1>
set the IE ue-Identity as follows:
2>
if upper layers provide an S-TMSI:
3>
set the identityType to s-TMSI;
3>
set the S-TMSI to the value received from upper layers;
2>
else

3>
set the identityType to randomNumber;

3>
draw a random value and set the randomNumber to this value;

NOTE 1
Upper layers provide the S-TMSI if the UE is registered in the TA of the current cell.
1>
Set the establishmentCause in accordance with the information received from upper layers;

The UE shall submit the RRCConnectionRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.7.








5.3.3.4
Reception of the RRCConnectionSetup by the UE

The UE shall:

1>
establish SRB1 in accordance with the received radioResourceConfiguration and as specified in 5.3.9;

NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS, i.e. the use of a default RLC configuration has been agreed for SRB1. Use of default configurations for other parts of the Radio resource configuration is not precluded.

1>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information provided via dedicated signalling using the IE “Idle mode mobility control information”;

1>
stop timer T300;
1>
stop timer T303, if running;

1>
stop timer T320, if running;

1>
set the C-RNTI to the value of the Temporary C-RNTI received in the Random Access Response message, see TS 36.321 [6];
1>
enter RRC_CONNECTED state;

1>
stop the cell re-selection procedure;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers [TS 23.122, TS 24.008] from the PLMNs included in the plmn-IdentityList broadcast, within SystemInformationBlockType1, in the cell where the RRC connection was established (it is FFS when the UE shall include this IE, possibly on whether the UE has a valid S-TMSI);

2>

if upper layers provide the ‘Registered MME’, set the registeredMME to the value received from upper layers;

2>
set the nas-DedicatedInformation to include the information received from upper layers;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends.
5.3.3.5
T302 timeout

The UE shall:

1> if timer T302 expires:


2>
transmit a new RRCConnectionRequest message in accordance with 5.3.3.3;

5.3.3.6
T300 expiry or cell re-selection
If cell reselection occurs during RRC connection establishment, the UE shall:

1>
stop timer T300, if running;
1>
stop timer T302, if running;

1>
stop timer T303, if running;

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
resume acting on PAGING messages;

1>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.











5.3.3.7
Reception of the RRCConnectionReject by the UE

The UE shall:

1>
start timer T302, with a timer value set according to the value of the waitTime;

Editor's note:
The need for a definite reject (i.e. no AS- retries, UE immediately enters RRC_IDLE) is FFS. Such a definite reject could either be modelled by a wait time of '0' (as in UTRA), or by absence of the IE ‘Wait time’.

5.3.6
Handover

NOTE:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1>
stop timer T310, if running;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the eutra-CarrierBandwidth is included:

2>
for the target cell, apply the bandwidth indicated by the eutra-CarrierBandwidth;

1>
else:

2>
for the target cell, apply the same bandwidth as for the current cell;

1> synchronise to the DL of the target cell;
1>
if the mobilityControlInformation does not include the semiStaticCommonChConfig (FFS):

2>
acquire the SystemInformationBlockType2 from the target cell;

1>
 configure lower layers in accordance with the received semiStaticCommonChConfig;
Editor's note:
It is FFS if the network shall always include the semiStaticCommonChConfig in a handover command


1> If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
act upon the received radioResourceConfiguration as specified in 5.3.9;

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
indicate the occurrence of handover to PDCP;

NOTE:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].
1>
 submit the RRCConnectionReconfigurationComplete message to lower layers for transmission.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

5.3.6.2
Successful handover completion

1> If MAC indicates successful completion of the random access procedure: 

2>
stop timer T304;









Editor's note:
So far no need has been identified for including handover related RRC information in the RRCConnectionReconfigurationComplete message (as would be specified in this section)

5.3.6.3
T304 expiry (handover failure)

The UE shall:

1> If T304 expires (handover failure): 

2>
start timer T311;

2>
reset MAC and re-establish RLC for all RBs that are established;
2>
select a suitable cell in accordance with the cell selection process as specified in [4];

Editor's note:
It has been agreed that the UE shall prioritise E-UTRA frequencies, but is allowed to select another RAT prior to T311 expiry. It is FFS if constraints will be specified regarding how long the UE shall refrain from considering other RATs.

2>
revert back to the configuration used in the source cell (details are FFS);

Editor's note:
The UE ignores the configuration received in the message triggering the handover and applies the source cell configuration e.g. C-RNTI. Further details are FFS, i.e. which part of the configuration is restored (e.g. upper parts of L2) and what part of the configuration is cleared (e.g. parts of/ complete L1-configuration)

2>
Upon selecting an E-UTRA cell while T311 is running:

3>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.

2>
Upon selecting an inter-RAT cell while T311 is running:

3>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
The actions the UE shall perform upon T311 expiry are assumed to be covered by 5.3.10.5 i.e. it is assumed that there is no need to specify these requirements in this section also.

5.3.7
RRC connection re-establishment

5.3.7.1
General
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Figure 5.3.7.1-1: RRC connection e-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation and the re-activation of security. 

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio bearers remains suspended. If security has not been activated, the UE does not initiate the procedure but instead moves to RRC_IDLE directly.
E-UTRAN applies the procedure as follows:

-
to reconfigure SRB1 and to resume data transfer only for this RB;

-
to re-activate security without changing algorithms.

5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1> upon re-entry of the service area after having detected radio link failure, in accordance with 5.3.10; or

1> upon handover failure, in accordance with 5.3.6.2; or

1> when lower layers detect problems, as specified in TS 36.322 [7].

Upon initiation of the procedure, the UE shall:


1>
reset MAC and re-establish RLC for all RB that are established;

Editor's note::
It is FFS if, considering the different triggering conditions for this procedure,  the start of T311 as well as the cell selection aspects are best specified as part of the re-establishment procedure.

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;



5.3.7.3
Actions related to transmission of RRCConnectionReestablishmentRequest message

The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:

1> set the IE ue-Identity as follows:
2>
set the c-RNTI to the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occured (other cases);
2>
set the cellIdentity to the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occured (other cases);
2>
set the authenticationCode to a MAC-I calculated over:

3>
the C-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occured (other cases);

3>
the Physical layer identity of the source cell (handover failure case) or of the cell in which the trigger for the re-establishment occured (other cases)
3>
the identity of the target cell (details FFS)
Editor's note:
SA3 indicated that a size of around 16 may be used for the MAC-I i.e. using truncation (see R2-081917).
The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.









5.3.7.4
Reception of the RRCConnectionReestablishment by the UE

The UE shall:

1> Stop T311;
1>
set the C-RNTI to the value of the Temporary C-RNTI received in the Random Access Response message, see TS 36.321 [6];

1> resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.9;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new AS base-key (KeNB)

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1> send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.5;

1>
Resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received;

Editor's note:
The details of how the RBs are resumed are FFS. Also the handling of the measurement configuration is FFS.

5.3.7.5
Actions related to transmission of RRCConnectionReestablishmentComplete message

The UE shall set the contents of the RRCConnectionReestablishmentComplete message as follows:

1>
FFS (To be specified)

5.3.7.6
Cell re-selection
The UE shall:

1>
if cell re-selection occurs
:


2>
transmit a new RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;

It is FFS if the re-establishment may be limited to one cell i.e. that the UE would move to idle upon cell re-selection.
5.3.7.7
RRC connection re-establishment request retry

The UE shall:

1>
if V301 is equal to or smaller than N301:

2>
transmit a new RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;

2>
increment counter V301;

2>
restart timer T301 when the lower layers indicate success to transmit the message.

1>
else:

2>
stop timer T311;
2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
For MAC it has been agreed that a back off mechanism should be applied whenever a retry of the RACH access is initiated (see agreements on R2-080221). This also applies to retries initiated by RRC e.g. upon to losing contention or lack of response. Further details on how the back off are specified (in MAC and/ or RRC) are FFS.
Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

5.3.7.8
RRC re-establishment reject

Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:

1> Stop T311;
1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

5.3.10
Radio link failure related actions

5.3.10.1
Initiation

The UE shall:





1>
while T300, T304 or T311 is running:

2>
do not act upon radio link problem indications provided by lower layers, i.e. neither act upon receiving indications about physical layer failure problems nor upon receiving indications about Random Access (RA) problems;
Upon detecting physical layer failure problems, the UE shall:
1> start a timer T310.

The criteria for detecting physical layer failure problems i.e. whether RRC considers this condition to be met upon receiving a certain number of physical layer failure indications within a predefined time period are FFS.
 It is FFS if a counter will be used instead of timer T310.

Upon receiving an Random Access problem indication from the MAC, the UE shall:

1> start a timer T312.
5.3.10.2
Radio link recovery
Upon detecting radio link recovery while T310 was running, the UE shall:

1> stop timer T310.

NOTE

In this case, the UE resumes the RRC connection without explicit signalling i.e. the UE resumes the entire radio resource configuration.

The criteria for detecting radio link recovery are FFS.

Upon receiving an indication that the MAC recovered from the Random Access problem while T312 was running, the UE shall:

1> stop timer T312.
5.3.10.4
T310 or T312 expiry
Upon T310 or T312 expiry, the UE detects radio link failure and shall:

1> If security is not activated:

2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11;

1> else:

2> stop timer T310, if running;

2> stop timer T312, if running;
2> start timer T311;

2> select a suitable cell in accordance with the cell selection process as specified in [4].

Editor's note:
It has been agreed that the UE shall prioritise E-UTRA frequencies, but is allowed to select another RAT prior to T311 expiry. It is FFS if constraints will be specified regarding how long the UE shall refrain from considering other RATs.

5.3.10.4
Re-entry of service area while T311 is running

Upon selecting an E-UTRA cell  while T311 is running, the UE shall:

1> initiate the Connection re-establishment procedure as specified in 5.3.7.

NOTE
This procedure applies also if the UE returns to the source cell

The criteria for re-entry of service area, i.e. for detecting ‘in service’ are FFS.

Upon selecting an inter-RAT cell while T311 is running, the UE shall:

1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

5.3.10.5
T311 expiry

Upon T311 expiry, the UE shall:


1>
reset MAC and re-establish RLC for all RBs that are established;
1>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.
7.2
Counters

	Counter
	Reset
	Incremented
	When reaching max value

	
	
	
	

	
	
	
	


7.3
Timers

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRC CONNECTION REQUEST
	Reception of RRC CONNECTION SETUP
	Go to RRC_IDLE

	
	
	
	

	T302
	Reception of RRC CONNECTION REJECT including the IE ‘Wait time’
	Upon cell re-selection
	Perform RRC connection request retry

	T303
	Unsuccessful access barring check while UE is not performing an emergency call
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SIB type 2 including a value of the IE Access probability factor or the IE Access class barring time different from the stored value
	None

	T304
	Reception of RRC RECONFIGURATION message including the IE ‘Mobility control information’
	Criterion for successful handover completion is met
	Consider handover to have failed and perform re-establishment on the ‘best cell’ (details FFS)

	T310
	Upon detecting radio link problems
	Upon recovery from radio link problems and upon triggering the handover procedure
	Start T311
Stop T312, if running

	T311
	Upon T304 expiry,  upon T310 expiry and upon T312 expiry
	Reception of RRC CONNECTION RE-ESTABLISHMENT or RRC CONNECTION RE-ESTABLISHMENT REJECT message. Selection of a cell using another RAT as well as when selected E-UTRA cell becomes unsuitable.
	Enter RRC_IDLE

	T312
	Upon receiving a Random Access  problem indication from MAC
	Upon receiving an indication from MAC about Random Access problem recovery
	Start T311
Stop T310, if running

	T320
	Upon receiving IE Cell re-selection priority expiry timer
	Upon entering RRC_CONNECTED
	Specified in [4], i.e. discard the Inter-frequency and inter-RAT priority information


7.4
Constants

	Constant
	Usage
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