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Introduction

At RAN WG2 #17 meeting a decision was taken regarding the RLC reset on a Signalling Radio Bearer. The official minutes state:

[…From R2-010003…]

It was decided to have a simple solution to the problem of what to do in case of an RLC reset as follows:

-
In the user plane: RLC to flush buffers;

-
In the control plane: release RRC.

[…]

The decision concerning the user plane was captured in section 11.4.4 Reception of the RESET ACK PDU by the sender of 25.321:

[…]

When the sender is in reset pending state or reset and suspend state and receives a RESET ACK PDU with the same RSN value as in the corresponding RESET PDU, the Timer_RST shall be stopped and the value of the HFN (DL HFN when the RESET ACK PDU is received in UE or UL HFN when the RESET ACK PDU is received in UTRAN) shall be set equal to the HFNI field in the received RESET ACK PDU. The sender resets the state variables in 9.4 to their initial value and resets configurable parameters to their configured value. Both the transmitting and receiving sides of the AM RLC entity are reset. All RLC PDUs in the AM RLC receiver shall be discarded. The RLC SDUs in the AM RLC transmitter that were transmitted before the reset shall be discarded.
[…]

Unfortunately the decision regarding the control plane was not captured in the RRC specification.

Discussion

There are many reasons for releasing the RRC connection when the RLC entity used by the Signalling Radio Bearer is reset. When a reset occurs the PDUs in the retransmissions buffer are flushed and RRC messages can be lost as a result. As example, if the ACTIVE SET UPDATE COMPLETE is lost, UTRAN may assume that the UE is still processing the ACTIVE SET UPDATE message (already acknowledged at Layer 2). As a result UE and UTRAN will assume different active sets. In fact the ACTIVE SET UPDATE is a differential message, i.e. only the difference with the previous active set is signalled. Similarly for MEASUREMENT CONTROL, which can modify a measurement without affecting all the others. Once UE and UTRAN are out of sync, the system resources will not be used efficiently. Cells may not be removed from the active set, useless or incorrect measurements may be reported, etc. This may eventually lead to a poor quality of service, waste of capacity and potentially to system instability.

Finally, most of the procedures that send complete messages in AM are considered completed on the UE side when the message has been sent by RRC to the lower layers. This is done under the assumption that the message will always be delivered or the RRC connection will fail otherwise. 

It is therefore appropriate to ensure that RRC connection is released when there is a reset of an AM RLC entity used by a SRB.

A simple way to enforce the decision above is to have the IE “Max_RST” always set to “1” for SRBs. 

[…from 25.221…]

11.4.5.2
Unrecoverable error (VT(RST) ( MaxRST)
If VT(RST) becomes larger than or equal to MaxRST, unrecoverable error shall be indicated to upper layers.

[…]

VT(RST) - Reset state variable.


It is used to count the number of times a RESET PDU is transmitted. VT(RST) is incremented with 1 each time a RESET PDU is transmitted. VT(RST) is reset only upon the reception of a RESET ACK PDU, i.e. VT(RST) is not reset when an RLC reset occurs which was initiated from the peer RLC entity. The initial value of this variable is 0. 

[…]

Note that when an unrecoverable error is indicated by RLC to RRC, the UE will perform a cell update procedure, informing UTRAN of the unrecoverable error on the control plane.

[…]

-
if an unrecoverable error [16] in any of the AM RLC entities for the signalling radio bearer RB2 or signalling radio bearer RB3 is detected:

-
set the IE "AM_RLC error indication (RB2 or RB3)" to TRUE;

[…]

Note that the CELL UPDATE message is sent on TrM RLC (CCCH), which is not affected by the RLC unrecoverable error.

Upon reception of the CELL UPDATE message, the correct UTRAN behaviour would be to release the RRC connection.

Conclusion

The detailed changes proposed are included in the attached CR.
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8.3.1.3
CELL UPDATE / URA UPDATE message contents to set

In case of cell update procedure the UE shall transmit a CELL UPDATE message.

In case of URA update procedure the UE shall transmit a URA UPDATE message.

The UE shall set the IEs in the CELL UPDATE message as follows:

-
set the IE "Cell update cause" corresponding to the cause specified in subclause 8.3.1.2 that is valid when the CELL UPDATE message is submitted to lower layers for transmission;

NOTE:
During the time period starting from when a cell update procedure is initiated by the UE until when the procedure ends, additional CELL UPDATE messages may be transmitted by the UE with different causes.

-
set the IE "U-RNTI" to the value of the variable U_RNTI;

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
include and set the IE "failure cause" to the cause value "protocol error";

-
set the IE "Protocol error information" set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
if the value of the variable FAILURE_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL UPDATE CONFIRM message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
include and set the IE "failure cause" to the value of the variable FAILURE_CAUSE;

-
include the START values for each CN domain, calculated according to subclause 8.5.9;
-
if an unrecoverable error [16] in any of the AM RLC entities for the signalling radio bearers is detected:

-
set the IE "AM_RLC error indication (SRBs)" to TRUE;

-
otherwise:

-
set the IE "AM_RLC error indication (SRBs)" to FALSE;

-
if an unrecoverable error [16] in any of the AM RLC entities not used for signalling radio bearers is detected:

-
set the IE "AM_RLC error indication (Not on SRBs)" to TRUE;

-
otherwise:

-
set the IE "AM_RLC error indication (Not on SRBs)" to FALSE;

-
set the IE "RB Timer indicator" to the value of the variable RB_TIMER_INDICATOR;

-
include an intra-frequency measurement report in the IE "Measured results on RACH", as specified in the IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH" in system information block type 12 (or System Information Block type 11, if System Information Block type 12 is not being broadcast).
The UE shall set the IEs in the URA UPDATE message as follows:

-
set the IE "U-RNTI" to the value of the variable U_RNTI;

-
set the IE "URA update cause" corresponding to which cause as specified in subclause 8.3.1.2 that is valid when the URA UPDATE message is submitted to lower layers for transmission;

NOTE:
During the time period starting from when a URA update procedure is initiated by the UE until when the procedure ends, additional URA UPDATE messages may be transmitted by the UE with different causes, depending on which causes are valid for the respective URA UPDATE message.

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
set the IE "Protocol error indicator" to TRUE;

-
include the IE "Protocol error information" set to the value of the variable PROTOCOL_ERROR_INFORMATION.

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is FALSE:

-
if the value of the variable INVALID_CONFIGURATION is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the URA UPDATE CONFIRM message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
set the IE "Protocol error indicator" to TRUE;

-
include the IE "Protocol error information" set to "Information element value not comprehended";

-
if the value of the variable INVALID_CONFIGURATION is FALSE:

-
set the IE "Protocol error indicator" to FALSE.

[…]

8.3.1.5
Reception of an CELL UPDATE/URA UPDATE message by the UTRAN

When the UTRAN receives a CELL UPDATE/URA UPDATE message, it may either:

-
in case the procedure was triggered by reception of a CELL UPDATE:

-

update the START value for each CN domain as maintained in UTRAN (refer to subclause 8.5.9) with "START" in the IE "START list" for the CN domain as indicated by "CN domain identity" in the IE "START list";

-
if this procedure was triggered while the UE was not in CELL_DCH state, then for each CN domain as indicated by "CN domain identity" in the IE "START list":

-
set the 20 MSB of the MAC-d HFN with the corresponding START value in the IE "START list";

-
set the remaining LSB of the MAC-d HFN to zero;

-
transmit a CELL UPDATE CONFIRM message on the downlink DCCH or optionally on the CCCH but only if ciphering is not required; and

-
optionally include the IE "RLC re-establish indicator" to request a RLC re-establishment in the UE, in which case the corresponding RLC entities should also be re-established in UTRAN; or

-
in case the procedure was triggered by reception of a URA UPDATE:

-
transmit a URA UPDATE CONFIRM message to the lower layers for transmission on the downlink CCCH or DCCH in which case the UTRAN should include the IE "URA identity" in the URA UPDATE CONFIRM message in a cell where multiple URA identifiers are broadcast; or

-
initiate an RRC connection release procedure (see subclause 8.1.4) by transmitting an RRC CONNECTION RELEASE message on the downlink CCCH. In particular UTRAN should:
 -
if the CELL UPDATE message was sent because of an unrecoverable error in any of the AM RLC entities for the signalling radio bearers:

-
initiate an RRC connection release procedure (see subclause 8.1.4) by transmitting an RRC CONNECTION RELEASE message on the downlink CCCH.
[…]

8.6.4.1
Signalling RB information to setup list

If the IE "Signalling RB information to setup list" is included the UE shall:

-
use the same START value to initialise the COUNT-C and COUNT-I variables for all the signalling radio bearers in the list;

-
for each occurrence of the IE "Signalling RB information to setup":

-
use the value of the IE "RB identity" as the identity of the signalling radio bearer to setup;

-
if the value "STATUS" of the variable "CIPHERING_STATUS" is "Started":

-
if the IE "Uplink RLC mode" or the IE "Downlink RLC mode" in the IE "RLC info" is set to "AM RLC" or "UM RLC":

-
initialise the 20 MSB of the hyper frame number component of COUNT-C for this signalling radio bearer with the START value for the CN domain as indicated in the variable "LATEST_CONFIGURED_CN_DOMAIN";

-
set the remaining LSB of the hyper frame number component of COUNT-C for this signalling radio bearer to zero;
-
if the IE "Uplink RLC mode" and the IE "Downlink RLC mode" in the IE "RLC info" is set to "TM RLC":

-
if no other transparent mode RLC radio bearers or signalling radio bearers in the variable "ESTABLISHED_RABS" exist:

-
initialise the 20 MSB of the hyper frame number component of COUNT-C for this signalling radio bearer with the START value for the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" part of the IE "RAB information to setup";

-
set the remaining LSB of the hyper frame number component of COUNT-C for this signalling radio bearer to zero;

-
if at least one transparent mode RLC radio bearers or signalling radio bearers in the variable "ESTABLISHED_RABS" exist:


use, for this signalling radio bearer, the COUNT-C for transparent mode radio bearers and signalling radio bearers that is common (refer to subclause 8.5.8), for the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" part of the IE "RAB information to setup";

-
if the value "Historical status" of the variable "INTEGRITY_PROTECTION_INFO" is "Started":

-
initialise the 20 MSB of the hyper frame number component of COUNT-I for this signalling radio bearer with the START value for the CN domain as indicated in the variable LATEST_CONFIGURED_CN_DOMAIN;

-
set the remaining LSB of the hyper frame number component of COUNT-I for this signalling radio bearer to zero;

-
perform the actions for the IE "RLC info" as specified in subclause 8.6.4.9, applied for that signalling radio bearer with the following exception:
-
ignore the signalled value of the IE " Max_RST " and use the value "1" instead (this applies to AM RLC only);
-
perform the actions for the IE "RB mapping info" as specified in subclause 8.6.4.8, applied for that signalling radio bearer;

-
apply a default value of the IE "RB identity" equal to 1 for the first IE "Signalling RB information to setup"; and

-
increase the default value by 1 for each occurrence.

[…]

10.2.7
CELL UPDATE

This message is used by the UE to initiate a cell update procedure.


RLC-SAP: TM


Logical channel: CCCH


Direction: UE(UTRAN

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message Type
	MP
	
	Message Type
	

	UE information elements
	
	
	
	

	U-RNTI
	MP
	
	U-RNTI 10.3.3.47
	

	RRC transaction identifier
	CV-Failure
	
	RRC transaction identifier 10.3.3.36
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	

	START list
	MP
	1 to <maxCNdomains>
	
	START [40] values for all CN domains.

	>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	

	>START
	MP
	
	START 10.3.3.38
	START value to be used in this CN domain.

	AM_RLC error indication (SRBs)
	MP
	
	Boolean
	TRUE indicates AM_RLC unrecoverable error [16] occurred onSRBs in the UE

	AM_RLC error indication (Not on SRBs)
	MP
	
	Boolean
	TRUE indicates AM_RLC unrecoverable error [16] occurred but not on SRBs in the UE

	Cell update cause
	MP
	
	Cell update cause 10.3.3.3
	

	Failure cause
	OP
	
	Failure cause and error information 10.3.3.14
	

	RB timer indicator
	MP
	
	RB timer indicator 10.3.3.28
	

	Measurement information elements
	
	
	
	

	Measured results on RACH
	OP
	
	Measured results on RACH 10.3.7.45
	


	Condition
	Explanation

	Failure
	This IE is mandatory if the IE "Failure cause" is present. Otherwise it is absent.


[…]

10.3.4.23
RLC info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Uplink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used. 

	>AM RLC
	
	
	
	

	>>Transmission RLC discard
	MP
	
	Transmission RLC discard 10.3.4.25
	

	>>Transmission window size
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs sent without getting them acknowledged. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN receiver window is equal to this value.

	>>Timer_RST
	MP
	
	Integer(50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000)
	Elapsed time in milliseconds. It is used to trigger the retransmission of RESET PDU.

	>>Max_RST
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	The maximum number of retransmission of RESET PDU. When used for signalling radio bearers it should be set to 1.


	>>Polling info
	OP
	
	Polling info 10.3.4.4
	

	>UM RLC
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	

	>TM RLC
	
	
	
	

	>>Transmission RLC discard
	OP
	
	Transmission RLC discard 10.3.4.25
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.

	CHOICE Downlink RLC mode
	OP
	
	
	Indicates if Acknowledged, Unacknowledged or Transparent mode RLC shall be used

	>AM RLC
	
	
	
	

	>>In-sequence delivery
	MP
	
	Boolean
	TRUE indicates that RLC shall preserve the order of higher layer PDUs when these are delivered.

FALSE indicates that receiving RLC entity could allow SDUs to be delivered to the higher layer in different order than submitted to RLC sublayer at the transmitting side.

	>>Receiving window size 
	MP
	
	Integer(1,8,16,32,64,128,256,512,768,1024,1536,2047,2560,3072,3584,4095)
	Maximum number of RLC PUs allowed to be received. This parameter is needed if acknowledged mode is used. UE shall also assume that the UTRAN transmitter window is equal to this value

	>>Downlink RLC status Info
	MP
	
	Downlink RLC status info

10.3.4.1
	

	>UM RLC
	
	
	
	(No data)

	>TM RLC
	
	
	
	

	>>Segmentation indication
	MP
	
	Boolean
	TRUE indicates that segmentation is performed.


NOTE

This information element is included within IE "Predefined RB configuration"

[…]

11.2
PDU definitions

[…]

-- ***************************************************

--

-- CELL UPDATE

--

-- ***************************************************

CellUpdate ::= SEQUENCE {


-- User equipment IEs



u-RNTI






U-RNTI,



startList

STARTList,



am-RLC-ErrorIndicationSRBs
BOOLEAN,



am-RLC-ErrorIndicationNotOnSRBs
BOOLEAN,



cellUpdateCause




CellUpdateCause,



failureCause




FailureCauseWithProtErrTrId


OPTIONAL,



-- TABULAR: RRC transaction identifier is nested in FailureCauseWithProtErrTrId



rb-timer-indicator



Rb-timer-indicator,


-- Measurement IEs



measuredResultsOnRACH


MeasuredResultsOnRACH



OPTIONAL,


-- Extension mechanism for non- release99 information



nonCriticalExtensions


SEQUENCE {}
OPTIONAL

}

[…]

�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 12

