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1.  Introduction

In [1] a proposal to enable the UE to improve its battery life by requesting a preferred state transition was proposed. During discussion concern was expressed at the use of the existing Signalling Connection Release Indication message. Also one point of issue was the potential for a UE to repeatedly send requests, causing repeated network signalling in rapid succession to the detriment of the network. 

We have updated the proposal and addressed these points within the enclosed contribution.

2. Discussion
2.1 Recap on the problem
Today an increasing number of devices support services such as email, IM, small http update applications, network deliveries and device management activities, and plus with the advent of IMS based services it is reasonable to expect a continued increase in applications which utilise short packet data bursts for content delivery. Many of these services support acknowledged data delivery and as such the application on the device is reliably capable of knowing when the data transfer is completed per data transfer session.

Although the device may have completed its data transfer and not be expecting further data exchange, the device must wait for the network to move it from CELL_DCH or CELL_FACH to IDLE mode, URA_PCH or CELL_PCH state. This is because the network has no way of determining whether the mobile terminal has more data to transfer and therefore keeps the mobile in these data transfer states for a much longer period than is actually necessary. 

By sending a message to the network the UE is able to request that it be released from its current radio state to something less battery intensive. The network, on receiving this request knows that a UE with established PS RABs has determined that it would prefer to be in a more efficient RRC state (from a battery savings point of view). The network of course has the final say on the acceptance of this requested RRC state transition,  or alternatively may indicate a different state transition for this UE. 
Also by releasing radio resources reserved for data transfer and moving the UE to idle, URA_PCH or CELL_PCH, the network frees up extra capacity that can be used for other users.

The UE choice of which RRC state to request is an implementation decision and could be based on an internal PS Session manager which keeps track of individual application acknowledgements and the number of PS applications active but currently without data transfer.
2.2 Proposed Solution 

As a solution to the issues raised in regard to [1] when the original contribution was discussed we propose the following enhancements:

· Introduction of a completely new (uplink) request message, the “Preferred RRC Request message”. The mobile can indicate preference for Cell_PCH State, URA_PACH State or IDLE mode.
· This new message indicates the RRC state transition the UE would prefer, based on UE implementation but in consideration of “active” PS applications. This is done through an IE embedded in the message.
· An ‘inhibit duration’ is introduced, where the mobile is not allowed to invoke the request procedure again within this duration. This inhibit timer provides a mechanism to enable the network to stop poor implementations from sending frequent Requests for state transitions. 

· The value of this ‘Inhibit duration’ is indicated to the mobile in the RRC Connection Setup message (through a new IE). Proposed values for the inhibit timer range from 30 seconds to 2 minutes. 
· As written, the network can vary the inhibit duration, and on reception of the Preferred RRC Request message makes its own decision and directs the UE to a new RRC State (or not).

3. Summary

In order to provide significant battery savings in particular for UEs supporting short burst acknowledged packet applications, RAN2 should review and agree the enclosed CR to enable implementation for UEs using this function, into Release 7.
4. References

[1]
R2-075251, UE “Fast Dormancy” Behaviour, Vodafone, RIM, Huawei, AT&T
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First subclause impacted
8.1.3.4
Reception of an RRC CONNECTION REQUEST message by the UTRAN
Upon receiving an RRC CONNECTION REQUEST message, UTRAN should either:

1>
accept the request and use a predefined or default radio configuration, in which case it should:

2> include the following information in the RRC CONNECTION SETUP message:

3> the IE "Predefined configuration identity", to indicate which pre-defined configuration of RB and, transport channel parameters shall be used; or

3>
the IE "Default configuration mode" and IE "Default configuration identity", to indicate which default configuration of RB and transport channel parameters shall be used;

3>
PhyCH information elements;
3>
UTRAN may include the IE "Inhibit RRC Preferred State Request".
2> submit the RRC CONNECTION SETUP message to the lower layers for transmission on the downlink CCCH.

NOTE 1:
UTRAN should only apply a predefined radio configuration in case it orders the UE to enter CELL_DCH. This is because the predefined configuration information included in System Information Block 16 mandatorily includes information only required in CELL_DCH state.

1>
accept the request without using a predefined or default radio configuration, in which case it should:

2>
include in the RRC CONNECTION SETUP message the complete set of RB, TrCH and PhyCH information elements to be used;
2>
the UTRAN may include in the RRC CONNECTION SETUP message the IE "Inhibit RRC Preferred State Request";
2>
submit the RRC CONNECTION SETUP message to the lower layers for transmission on the downlink CCCH;

NOTE 2:
In R'99, the RRC CONNECTION SETUP message always includes the IEs "Added or Reconfigured TrCH information list", both for uplink and downlink transport channels, even if UTRAN orders the UE to move to CELL_FACH and hence need not configure any transport channels. In these cases, UTRAN may include a configuration that adds little to the encoded message size e.g. a DCH with a single zero size transport format. At a later stage, UTRAN may either remove or reconfigure this configuration.

1>
submit an RRC CONNECTION REJECT message on the downlink CCCH. In the RRC CONNECTION REJECT message, the UTRAN may direct the UE to another UTRA carrier or to another system. After the RRC CONNECTION REJECT message has been sent, all context information for the UE may be deleted in UTRAN.

Next subclause impacted

8.1.3.6
Reception of an RRC CONNECTION SETUP message by the UE
The UE shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION SETUP message with the value of the variable INITIAL_UE_IDENTITY.

If the values are different, the UE shall:

1>
ignore the rest of the message.

If the values are identical, the UE shall:

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Predefined configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the predefined parameters identified by the IE "Predefined configuration identity" with the following exception;

4> ignore the IE "RB to setup list" and the IE "Re- establishment timer".

NOTE:
IE above IEs are mandatory to include in IE “Predefined RB configuration” that is included in System Information Block 16 but should be ignored since it is not possible to establish a RAB during RRC connection establishment.

3>
initiate the physical channels in accordance with the received physical channel information elements;

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Default configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the default parameters identified by the IE "Default configuration mode" and IE "Default configuration identity" with the following exception:

4>
ignore the radio bearers other than signalling radio bearers.

3>
initiate the physical channels in accordance with the received physical channel information elements.

NOTE:
IE "Default configuration mode" specifies whether the FDD or TDD version of the default configuration shall be used.

2>
if IE "Specification mode" is set to "Complete specification":

3>
initiate the radio bearer, transport channel and physical channel configuration in accordance with the received radio bearer, transport channel and physical channel information elements.

1>
clear the variable ESTABLISHMENT_CAUSE;

1>
for FDD, if the HS_DSCH_RECEPTION_OF_CCCH_ENABLED is set to TRUE:

2>
set the variable HS_DSCH_RECEPTION_OF_CCCH_ENABLED to FALSE.

1>
stop timer T300 or T318, whichever one is running, and act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following:
2>
if the UE, according to subclause 8.6.3.3, will be in the CELL_FACH state at the conclusion of this procedure:

3>
if the IE "Frequency info" is included:

4>
select a suitable UTRA cell according to [4] on that frequency.

3>
enter UTRA RRC connected mode;
3>
select PRACH according to subclause 8.5.17;

3>
for TDD; or

3>
for FDD, if the UE does not support HS-DSCH reception; or

3>
if the IE "HS-DSCH common system information" is not included in System Information Block type 5 or System Information Block type 5bis:

4>
select Secondary CCPCH according to subclause 8.5.19;

3>
else:

4>
set variable HS_DSCH_RECEPTION_OF_CCCH_ENABLED to FALSE;

4>
if the RBs have the multiplexing option with transport channel type "HS-DSCH" for the DL and transport channel type “RACH” in the UL; and

4>
if "new H-RNTI" and "new C-RNTI" are included:

5>
store the "new H-RNTI" according to subclause 8.6.3.1b;

5>
store the "new C-RNTI" according to subclause 8.6.3.9;

5>
and start to receive HS-DSCH according to the procedure in subclause 8.5.36.

4>
else:

5>
clear variable C_RNTI and delete any stored C-RNTI value;

5>
clear variable H_RNTI and delete any stored H-RNTI value;

5>
clear any stored IE "HARQ Info";

5>
set the variable INVALID_CONFIGURATION to TRUE.

3>
ignore the IE "UTRAN DRX cycle length coefficient" and stop using DRX.

1>
if the UE, according to subclause 8.6.3.3, will be in the CELL_DCH state at the conclusion of this procedure:

2>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only);

2>
enter UTRA RRC connected mode;

2>
ignore the IE "UTRAN DRX cycle length coefficient" and stop using DRX.

1>
read and store the IE "Inhibit RRC Preferred State Request", in case the UE invokes the Preferred RRC state request procedure.
1>
submit an RRC CONNECTION SETUP COMPLETE message to the lower layers on the uplink DCCH after successful state transition per subclause 8.6.3.3, with the contents set as specified below:

2>
set the IE "RRC transaction identifier" to:

3>
the value of "RRC transaction identifier" in the entry for the RRC CONNECTION SETUP message in the table "Accepted transactions" in the variable TRANSACTIONS; and

3>
clear that entry.

2>
if the USIM or SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message with the corresponding START value that is stored in the USIM [50] if present, or as stored in the UE if the SIM is present; and then

3>
set the START value stored in the USIM [50] if present, and as stored in the UE if the SIM is present for any CN domain to the value "THRESHOLD" of the variable START_THRESHOLD.

2>
if neither the USIM nor SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message to zero;
3>
set the value of "THRESHOLD" in the variable "START_THRESHOLD" to the default value [40].

2>
retrieve its UTRA UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE radio access capability" and IE "UE radio access capability extension", provided this IE is included in variable UE_CAPABILITY_REQUESTED;

2>
retrieve its inter-RAT-specific UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE system specific capability";
2>
if the variable DEFERRED_MEASUREMENT_STATUS is TRUE: 

3>
if System Information Block type 11 is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block, or

3>
if System Information Block type 11bis is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block, or

3>
if System Information Block type 12 is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block:

4>
include IE "Deferred measurement control reading".

NOTE:
If the "RRC State indicator" is set to the value "CELL_FACH", the UE continues to read and store the IEs in System Information Block type 11, System Information Block type 11bis, and System Information Block type 12, if transmitted, after submitting the RRC Connection Setup Complete message to lower layers (see 8.5.31).
When the RRC CONNECTION SETUP COMPLETE message has been submitted to lower layers for transmission the UE shall:

1>
if the UE has entered CELL_DCH state:

2>
if the IE "Deferred measurement control reading" was included in the RRC CONNECTION SETUP COMPLETE message:

3>
clear variable MEASUREMENT_IDENTITY;

3>
clear the variable CELL_INFO_LIST.
1>
if the UE has entered CELL_FACH state:

2>
start timer T305 using its initial value if periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" in the variable TIMERS_AND_CONSTANTS.

1>
store the contents of the variable UE_CAPABILITY_REQUESTED in the variable UE_CAPABILITY_TRANSFERRED;

1>
initialise variables upon entering UTRA RRC connected mode as specified in subclause 13.4;

1>
consider the procedure to be successful;

And the procedure ends.

Next (new) subclause 

8.1.17
Preferred RRC state request procedure
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Figure 8.1.17-1: Preferred RRC state request procedure, normal case

8.1.17.1
General
The Preferred RRC state request procedure may be used by the UE when there is no on-going CS domain data transfer, and when it determines that it does not need to transfer any more PS domain data. The UTRAN on receipt of this request may decide to initiate a UE transition to a more battery efficient RRC state.
The UE shall not send the Preferred RRC State Request message during the timer "Inhibit Preferred RRC State Request".  

8.1.17.2
Initiation 
If RRC or upper layers indicate no more PS domain data for a prolonged duration:
1> if a CS domain connection is indicated in the variable ESTABLISHED_SIGNALLING_CONNECTIONS:

2> set variable SEND_PREFERRED_RRC_STATE_REQUEST to FALSE;

2> the procedure ends.

1> otherwise:

2> set variable SEND_PREFERRED_RRC_STATE_REQUEST to TRUE;

If variable SEND_PREFERRED_RRC_STATE_REQUEST is set to TRUE:

1> if timer Inhibit_Preferred_RRC_State_Request is not running:

2> if upper layers indicate PS data to transmit or a CS domain connection is indicated in the variable ESTABLISHED_SIGNALLING_CONNECTIONS:

3> set variable SEND_PREFERRED_RRC_STATE_REQUEST to FALSE;

3> the procedure ends.

2> otherwise:

3> set the IE "Preferred RRC state indication cause" in the PREFERRED RRC STATE REQUEST message;

3> transmit a PREFERRED RRC STATE REQUEST message on DCCH using AM RLC on signalling radio bearer RB2;

3> start the timer Inhibit_Preferred_RRC_State_Request;

1> if timer Inhibit_Preferred_RRC_State_Request is running:

2> perform actions as specified in subclause 8.1.17.2 again.

8.1.17.3
Expiry of timer “Inhibit Preferred RRC State Request”

When timer “Inhibit Preferred RRC State Request” expires,

1> If variable SEND_PREFERRED_RRC_STATE_REQUEST is set to TRUE,

2> perform actions as specified in subclause 8.1.17.2 again.

1> otherwise,

2> the procedure ends.

8.1.17.4
RLC re-establishment or inter-RAT change
If a re-establishment of the transmitting side of the RLC entity on signalling radio bearer RB2 occurs before the successful delivery of the PREFERRED RRC STATE REQUEST message has been confirmed by RLC, the UE shall:

1>
retransmit the PREFERRED RRC STATE REQUEST message on the uplink DCCH using AM RLC on signalling radio bearer RB2.

If an Inter-RAT handover from UTRAN procedure occurs before the successful delivery of the PREFERRED RRC STATE REQUEST message has been confirmed by RLC, the UE shall:

1>
abort the signalling connection while in the new RAT.

8.1.17.5
Reception of PREFERRED RRC STATE REQUEST message by the UTRAN
Upon reception of a PREFERRED RRC STATE REQUEST message, the UTRAN may read the IE "Preferred RRC state indication cause" and request an RRC state transition.

*** Next (new) subclause ***

10.2.25b

PREFERRED RRC STATE REQUEST
This message is used by the UE to give information to the UTRAN on a UE preferred RRC State, when there is no on-going CS domain data transfer, and when it determines that it does not need to transfer any more PS domain data

RLC-SAP: AM


Logical channel: DCCH


Direction: UE(UTRAN

	Information Element/Group name
	Need
	Multi
	IE type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message type
	
	Rel-7

	UE Information Elements
	
	
	
	
	

	Preferred RRC state request cause
	MP
	
	Preferred RRC state indication cause 10.3.3.25b
	
	Rel-7


*** Next subclause impacted ***

10.2.40
RRC CONNECTION SETUP
This message is used by the network to accept the establishment of an RRC connection for a UE, including assignment of signalling link information, transport channel information and optionally physical channel information.


RLC-SAP: UM


Logical channel: CCCH


Direction: UTRAN ( UE

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

	Message Type
	MP
	
	Message Type
	
	

	UE Information Elements
	
	
	
	
	

	Initial UE identity
	MP
	
	Initial UE identity 10.3.3.15
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"
	

	New U-RNTI
	MP
	
	U-RNTI 10.3.3.47
	
	

	New C-RNTI
	OP
	
	C-RNTI 10.3.3.8
	
	

	New H-RNTI
	OP
	
	H-RNTI 10.3.3.14a
	
	REL-6

	New Primary E-RNTI
	OP
	
	E-RNTI 10.3.3.10a
	
	REL-6

	New Secondary E-RNTI
	OP
	
	E-RNTI 10.3.3.10a
	FDD only
	REL-6

	RRC State Indicator
	MP
	
	RRC State Indicator 10.3.3.35a
	
	

	UTRAN DRX cycle length coefficient
	MP
	
	UTRAN DRX cycle length coefficient 10.3.3.49
	
	

	Capability update requirement
	MD
	
	Capability update requirement 10.3.3.2
	Default value is defined in subclause 10.3.3.2
	

	CHOICE specification mode
	MP
	
	
	
	REL-5

	>Complete specification
	
	
	
	
	

	RNC support for change of UE capability
	MP
	
	Boolean
	
	REL-7

	Inhibit Preferred RRC State Request
	OP
	
	Inhibit Preferred RRC State Request 10.3.3.14b
	
	REL-7

	RB Information Elements
	
	
	
	
	

	>>Signalling RB information to setup list
	MP
	3 to 4
	
	
	

	>>>Signalling RB information to setup
	MP
	
	Signalling RB information to setup 10.3.4.24
	
	

	TrCH Information Elements
	
	
	
	
	

	Uplink transport channels
	
	
	
	
	

	>>UL Transport channel information common for all transport channels
	OP
	
	UL Transport channel information common for all transport channels 10.3.5.24
	
	

	>>Added or Reconfigured TrCH information list
	MP
	1 to <maxTrCH>
	
	Although this IE is not required when the IE "RRC state indicator" is set to "CELL_FACH", need is MP to align with ASN.1
	

	
	OP
	
	
	
	REL-4

	>>>Added or Reconfigured UL TrCH information
	MP
	
	Added or Reconfigured UL TrCH information 10.3.5.2
	
	

	Downlink transport channels
	
	
	
	
	

	>>DL Transport channel information common for all transport channels
	OP
	
	DL Transport channel information common for all transport channels 10.3.5.6
	
	

	>>Added or Reconfigured TrCH
 information list
	MP
	1 to <maxTrCH>
	
	Although this IE is not required when the IE "RRC state indicator" is set to "CELL_FACH", need is MP to align with ASN.1
	

	
	OP
	
	
	
	REL-4

	>>>Added or Reconfigured DL TrCH information
	MP
	
	Added or Reconfigured DL TrCH information

10.3.5.1
	
	

	>Preconfiguration
	
	
	
	
	REL-5

	>>CHOICE Preconfiguration mode
	MP
	
	
	
	REL-5

	>>>Predefined configuration identity
	MP
	
	Predefined configuration identity 10.3.4.5
	
	REL-5

	>>>Default configuration
	
	
	
	
	REL-5

	>>>>Default configuration mode
	MP
	
	Enumerated (FDD, TDD)
	Indicates whether the FDD or TDD version of the default configuration shall be used
	REL-5

	>>>>Default configuration identity
	MP
	
	Default configuration identity 10.3.4.0
	
	REL-5

	PhyCH information elements
	
	
	
	
	

	Frequency info
	OP
	
	Frequency info 10.3.6.36
	
	

	Multi-frequency Info
	OP
	
	Multi-frequency Info 10.3.6.39a
	This IE is used for 1.28 Mcps TDD only
	REL-7

	DTX-DRX timing information
	OP
	
	DTX-DRX timing information 10.3.6.34b
	
	REL-7

	DTX-DRX Information 
	OP
	
	DTX-DRX Information 10.3.6.34a
	
	REL-7

	HS-SCCH less Information 
	OP
	
	HS-SCCH less Information 10.3.6.36ab
	
	REL-7

	Uplink radio resources
	
	
	
	
	

	Maximum allowed UL TX power
	MD
	
	Maximum allowed UL TX power 10.3.6.39
	Default value is the existing maximum UL TX power
	

	Uplink DPCH info
	OP
	
	Uplink DPCH info 10.3.6.88
	
	

	E-DCH Info
	OP
	
	E-DCH Info 10.3.6.97
	
	REL-6

	Downlink radio resources
	
	
	
	
	

	Downlink HS-PDSCH Information
	OP
	
	Downlink HS-PDSCH information 10.3.6.23a
	
	REL-6

	Downlink information common for all radio links
	OP
	
	Downlink information common for all radio links 10.3.6.24
	
	

	Downlink information per radio link list
	OP
	1 to <MaxRL>
	
	Send downlink information for each radio link to be set-up
	

	>Downlink information for each radio link
	MP
	
	Downlink information for each radio link 10.3.6.27
	
	


*** Next (new) subclause ***
10.3.3.14b
Inhibit Preferred RRC State Request
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Inhibit Preferred RRC State Request
	OP
	
	Enumerated(

30secs, 1min, 1min30secs, 2mins)
	


*** Next (new) subclause ***
10.3.3.25b
Preferred RRC state indication cause
This IE is used by the UE to provide an indication to the UTRAN of a preferred RRC state. 
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Preferred RRC state indication cause
	MP
	
	Enumerated(idle, Cell_PCH, URA_PCH)
	1 spare value is needed
	Rel-7
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