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Discussion and decision
1 Introduction and background
In RAN2#67 clarifications on Fast Dormancy, i.e. the Signalling Connection Release Indication (SCRI) procedure using "UE Requested PS Data session end" cause, were discussed but not agreed [1]:

The main intention of contribution [1] was to specify that the UE shall use the "legacy" SCRI procedure for error cases, and use the "fast dormancy" SCRI procedure to indicate when it as no more PS data to send, and that it would like to be switched to a more battery efficient state. In error cases the UE locally releases the PS signalling connection, and is typically switched to Idle mode by the network. In case of "fast dormancy" SCRI the PS signalling connection should not be released, and the UE may be switched to a more battery efficient state by the network where the PS signalling connection is retained (e.g. CELL_PCH and URA_PCH). Furthermore CELL_PCH and URA_PCH were considered battery efficient states in this contribution, i.e. the UE shall not initiate the "fast dormancy" SCRI procedure in those states. 
In RAN#45 plenary there were company contributions further discussing Fast Dormancy [2], [3], [4]:

In [2] it is described that when the UE uses the "legacy" SCRI procedure to be switched to a more battery efficient state, the network has not much choice then to switch the UE to Idle mode. If the network is not provided with the information whether the release cause is "legacy" or "fast dormancy", the network cannot make an educated decision how to trigger state transition. Furthermore state transitions between Connected and Idle mode have shown to give rise to the signalling load increase in real networks. There is an accompanying CR to 25.331 [3] specifying that the UE shall only trigger "fast dormancy" SCRI in CELL_FACH and CELL_DCH. 
In [4] it is noted that real networks may apply different DRX cycles for Idle mode and CELL_PCH state, i.e. different battery savings are obtained in those states. Furthermore CELL UPDATE after each cell boundary crossing adds to the battery consumption in CELL_PCH state.  Finally it is noted that CELL_FACH (without enhanced UE DRX) should not be considered a battery efficient state. 
No agreements were reached in RAN#45, but RAN2 is tasked to discuss further the Fast Dormancy implementation and the impact on network performance and bring acceptable CRs in the next RAN plenary [5]. 
Discussion
1.1 SCRI signalling load in real networks

In [2] the impact on signalling load from UEs using SCRI (without "UE Requested PS Data session end" cause) to switch to a battery efficient state (i.e. Idle mode) is mentioned. The co-sourcing companies confirm that a significant signalling load related to "legacy" SCRI can be observed in real networks. Some concern is justified about this trend. 
1.2 UE implementations to support Fast Dormancy
Given the observed signalling load increase in real networks, guidance to UE implementation to support Fast Dormancy is required. More specifically concerning the following two points:
1. A Release 8 UE should use the "fast dormancy" SCRI procedure when it has no more PS data to send and requests to be switched to a more battery efficient state.
2. An early UE implementation of "fast dormancy", i.e. a pre-Release 8 UE supporting Fast Dormancy, should use the procedure as specified in Release 8.
Point 1 is covered in the current version of the SCRI procedure for release 8 (section 8.1.14) [6]:
In addition, if the timer T323 value is stored in the IE "UE Timers and constants in connected mode" in the variable TIMERS_AND_CONSTANTS, and if there is no CS domain connection indicated in the variable ESTABLISHED_SIGNALLING_CONNECTIONS, the UE may: 

1>
if the upper layers indicate that there is no more PS data for a prolonged period:
2>
if timer T323 is not running:

3>
set the IE "CN Domain Identity" to PS domain;

3>
set the IE "Signalling Connection Release Indication Cause" to "UE Requested PS Data session end";
3>
transmit a SIGNALLING CONNECTION RELEASE INDICATION message on DCCH using AM RLC;

3>
start the timer T323.
When the successful delivery of the SIGNALLING CONNECTION RELEASE INDICATION message has been confirmed by RLC the procedure ends.

In case the network supports fast dormancy and broadcasts timer T323 (i.e. the UE has a stored value of timer T323), the UE is required to include the special fast dormancy cause in the SCRI message. However it needs to be clarified how the UE should behave when the network does not broadcast timer T323 (see section 2.3).
Concerning point 2: the UEs out in the field that support Fast Dormancy are pre-Release 8 UEs. Early UE implementation of SCRI is not mentioned explicitly on the title page of the agreed Fast Dormancy CR to 25.331 for Rel-8 [7]. However early UE implementation for Fast Dormancy should be allowed (see section 2.4). 
1.3 Network not broadcasting T323
A network that does not broadcast T323 may or may not support Fast Dormancy, i.e. the RNC may support Fast Dormancy, but timer T323 may not be broadcasted (yet). Thus a UE supporting Fast Dormancy, even if timer T323 is not broadcasted in SIB1, shall include "UE Requested PS Data session end" IE in SCRI message, if the upper layers indicate that there is no more PS data for a prolonged period. 

Proposal 1: Also when the network does not broadcast timer T323, a Rel-8 UE supporting Fast Dormancy shall include "UE Requested PS Data session end" in SCRI message, when the upper layers indicate that there is no more PS data for a prolonged period. 

The UE may use an implementation dependent timer value, when timer T323 is not broadcasted. 

In case the UE sends SCRI message with “UE Requested PS Data session end" IE, it shall not locally release the PS signalling connection, i.e. GMM shall not go to Idle, as it would when there is an error condition detected in the UE. In case of Fast Dormancy the UE may be switched to CELL_PCH, URA_PCH or CELL_FACH state where the PS signalling connection is retained. In case the UE is switched to Idle mode after a FD request, the PS signalling connection is released, after Idle mode indication by AS to NAS.  

Proposal 2: After the UE has sent the SCRI with "UE Requested PS Data session end" IE, the UE shall not (locally) release the PS signalling connection, but wait for the network to be switched to be more battery efficient state.

1.4 Early UE implementation

A pre-Release 8 UE supporting Fast Dormancy should include "UE Requested PS Data session end" in SCRI message if the upper layers indicate that there is no more PS data for a prolonged period. This enables the network to switch the UE to a more battery efficient state. 

The fast dormancy cause value is a non-critical Release 8 extension, that a pre-Release 8 can include in the SCRI message:
-- ***************************************************

--

-- SIGNALLING CONNECTION RELEASE INDICATION

--

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

SignallingConnectionReleaseIndication ::= SEQUENCE {


-- Core network IEs



cn-DomainIdentity



CN-DomainIdentity,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




signallingConnectionReleaseIndication-r3-add-ext

BIT STRING

OPTIONAL,




v860nonCriticalExtentions

SEQUENCE {





signallingConnectionReleaseIndication-v860ext













SignallingConnectionReleaseIndication-v860ext,





nonCriticalExtensions


SEQUENCE {}

OPTIONAL




}
OPTIONAL



}
OPTIONAL

}

SignallingConnectionReleaseIndication-v860ext ::= SEQUENCE {



signallingConnectionReleaseIndicationCause











ENUMERATED { uERequestedPSDataSessionEnd, spare1 }

}
A Release 8 network not supporting fast dormancy, or a pre-Release 8 network may just ignore this cause value, and execute the "legacy" SCRI procedure (i.e. typically switch to Idle mode). 

A Release 8 network supporting fast dormancy may use this cause value to switch the UE to a more battery efficient state (even when timer T323 is not broadcasted).

Proposal 3: A pre-Rel-8 UE supporting Fast Dormancy should include "UE Requested PS Data session end" in SCRI message if the upper layers indicate that there is no more PS data for a prolonged period. 

1.5 Battery efficient states

Dependent on the configuration, RRC states with DRX can be battery efficient. The DRX cycle is the main factor determining battery consumption. 

1.5.1 CELL_PCH
The DRX cycle in CELL_PCH is the main factor determining battery consumption. The UE performs CELL UPDATE after cell re-selection, however this procedure is considered to have a secondary effect on battery consumption. When the configured DRX cycle in CELL_PCH is large enough there is no need for the UE to request Fast Dormancy in this state.

Proposal 4: In CELL_PCH the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 640 ms or longer. 
1.5.2 URA_PCH

The DRX cycle in URA_PCH is the main factor determining battery consumption. 

Proposal 5: In URA_PCH the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 640 ms or longer. 
1.5.3 CELL_FACH with Enhanced UE DRX

In CELL_FACH state when Enhanced UE DRX is configured there is both the DRX cycle and the RX burst size that determine the battery consumption. In this state the duty cycle, i.e. RX burst : DRX cycle ratio, should be considered:
HS-DSCH DRX cycleFACH

Enumerated (4, 8, 16, 32)

HS-DSCH Rx burstFACH

Enumerated (1, 2, 4, 8, 16)

Proposal 6: In CELL_FACH with Enhanced UE DRX the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 320 ms, and the RX burst is 20 ms or smaller.
Conclusion
Proposal 1: Also when the network does not broadcast timer T323, a Rel-8 UE supporting Fast Dormancy shall include "UE Requested PS Data session end" in SCRI message, when the upper layers indicate that there is no more PS data for a prolonged period. 

Proposal 2: After the UE has sent the SCRI with "UE Requested PS Data session end" IE, the UE shall not (locally) release the PS signalling connection, but wait for the network to be switched to be more battery efficient state.

Proposal 3: A pre-Release 8 UE supporting Fast Dormancy should include "UE Requested PS Data session end" in SCRI message if the upper layers indicate that there is no more PS data for a prolonged period. 

Proposal 4: In CELL_PCH the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 640 ms or longer. 
Proposal 5: In URA_PCH the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 640 ms or longer. 
Proposal 6: In CELL_FACH with Enhanced UE DRX the UE shall not initiate "fast dormancy" SCRI when the configured DRX cycle is 320 ms, and the RX burst size is 20 ms or smaller.
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