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1. Introduction
Contributions [1] – [11] to RAN2 #77, RAN2 #77bis and RAN2#78 have addressed optimisations and enhancements to the existing release 8 Fast Dormancy feature [12]. What is not clear from any of these contributions is whether there is in fact any need for optimisations or enhancements. 
This contribution describes the expected UE behaviour for the Rel-8 feature. 

In addition this paper also introduces a simple scheme extending the existing Rel-8 solution which could provide additional safe guards for networks if any enhancement is considered necessary. 
2. Discussion

According to the current specification [12] the UE may repeatedly send the Signalling Connection Release Indicator message with the cause value “UE Requested PS Data session end” (SCRI w/c), in networks where the DRX cycle lengths for PCH are shorter than those DRX cycle lengths configured for IDLE mode. This intentionally differentiates the UE behaviour when networks do not configure DRX cycle lengths for PCH with consideration for good UE power performance.  Any repeated UE transmission is left to the UE implementation and according to the note in 8.1.14.4, the expectation is that UEs would repeat this message only a few times, particularly as too many transmissions with the same outcome (and no gain) wastes battery.
Some proposals have suggested that there is no reason for the UE to transmit a SCRI w/c from PCH.  However, this does not take into account the following aspects and scenarios:
· UE power consumption in XXX_PCH states can be higher than in IDLE mode for two reasons.  Firstly, the DRX cycle length may be shorter in PCH than in IDLE.  Secondly, when the UE is moving, power consumption is increased due to repeated Cell/URA Update messages (this applying irrespective of whether the DRX cycle length in PCH is the same or shorter than IDLE).  Given the observations from recent deployments of PCH (wherein UEs are often kept in PCH states for long periods of time), it is clear that even if there is no further UE transmission, the use of PCH states can still have increased power consumption over IDLE mode. 

· In addition, keeping inactive UEs in PCH for long periods also consumes allocated system resources. In fact some infrastructures have limitations on the total number of devices that may be maintained in connected mode (active and dormant), therefore it is clear the network would benefit from knowing which of these devices would have a preference to be in IDLE as opposed to XXX_PCH.

The number and type of open applications may also have a bearing on whether a PCH state or IDLE would be most suitable.  A device may have numerous applications open but not active i.e. operating in background mode, in which case staying in PCH for some time may be reasonable.  In comparison, a UE which has been transitioned to XXX_PCH but has only a limited number of applications open, or with lower expected transmission behaviour, may resend the Fast Dormancy request in an attempt to move to IDLE. 
It is clear from the aspects considered above that there remains a need for UEs to be able to send a SCRI w/c when in PCH, and for networks to receive such indication.
As aforementioend, when PCH DRX cycle lengths are not aligned with those of IDLE mode, the power drain on UEs will be comparatively increased, therefore the allowance of sending the SCRI w/c a greater number of times in this scenario encourages networks to align the DRX cycle lengths accordingly.
Whilst it has been suggested by some that there may be an excessive number of transmissions from UEs, this has not been shown to be true in real deployments to date.  The risks of this are also low given the strong disincentive at the UE to perform repeated SCRI w/c transmissions from PCH due to their adverse impacts on its power consumption.

Based on current field observations and papers submitted up to RAN2#78 there is no evidence supporting a need to enhance the current specification regarding the Fast Dormancy feature.  We therefore do not see any need to agree related enhancements.

Proposal 1: 
We propose that RAN2 agrees there is no need to enhance the existing behaviour regarding the sending of SCRI messages with cause “UE Requested PS Data session end”, when in XXX_PCH.

However if it is demonstrated that a genuine problem exists, then a simple and reliable solution would be to extend the existing mechanism for when the DRX cycle in PCH is equal-to or longer-than IDLE mode.  This may be achieved by re-using the V316 counter but increasing the limit to a larger number of repeat transmissions (compared to that of V316=1).  This also makes the implementation of any associated test case a simple extension of the Rel-8 case. 

Proposal 2: 
If excessive transmission of SCRI with cause “UE Requested PS Data session end” is demonstrated to be a problem for the case where the DRX cycle lengths in XXX_PCH are shorter than in IDLE, then the maximum number of repeated transmissions should be limited by re-using the counter V316.

Should any enhancement be deemed to be required then a draft CR in line with proposal 2 is provided in appendix A,  and which should be considered for agreement by RAN2.

Proposal 3: 
If RAN2 determines that an enhancement is required then the CR of Appendix A and in line with the way forward in proposal 2 should be considered by RAN2 for agreement.

3. Conclusion

In this paper we illustrate why it is important that UEs are able to send a Signalling Connection Release Indication message with the “UE Requested PS Data session end” cause when in XXX_PCH state.

Based on current field observations and papers submitted up to RAN2#78 we have seen no evidence supporting a need to enhance the current specification regarding this scenario. The following is therefore recommended:
Proposal 1: 
We propose that RAN2 agrees there is no need to enhance the existing behaviour regarding the sending of SCRI messages with cause “UE Requested PS Data session end”, when in XXX_PCH.

Should RAN2 not agree Proposal 1,  the following alternative way forward is proposed.

Proposal 2: 
If excessive transmission of SCRI with cause “UE Requested PS Data session end” is demonstrated to be a problem for the case where the DRX cycle lengths in XXX_PCH are shorter than in IDLE, then the maximum number of repeated transmissions should be limited by re-using the counter V316.

Proposal 3: 
If RAN2 determines that an enhancement is required then the CR of Appendix A and in line with the way forward in proposal 2 should be considered by RAN2 for agreement.
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8.1.14
Signalling connection release indication procedure

[image: image1.wmf] 

UE

 

UTRAN

 

SIGNALLING CONNECTION 

RELEASE INDICATION

 

 


Figure 8.1.14-1: Signalling connection release indication procedure, normal case

8.1.14.1
General
The signalling connection release indication procedure is used by the UE to indicate to the UTRAN that one of its signalling connections has been released or it is used by the UE to request UTRAN to initiate a state transition to a battery efficient RRC state. The procedure may in turn initiate the RRC connection release procedure.

8.1.14.2
Initiation
 [….]

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>
if the UE is in CELL_DCH state or CELL_FACH state; or

3>
if the UE is in CELL_PCH state or URA_PCH state and the DRX cycle length in use is shorter than the shorter CN domain specific DRX cycle length for the PS domain and CS domain and V316 < 5; or
3>
if the UE is in CELL_PCH state or URA_PCH state and the DRX cycle length in use is equal to or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain, and V316 < 1:

4>
if the UE is in CELL_PCH state or URA_PCH state:

5>
increment V316 by 1.

4>
set the IE "CN Domain Identity" to PS domain;

4>
set the IE "Signalling Connection Release Indication Cause" to "UE Requested PS Data session end";

4>
transmit a SIGNALLING CONNECTION RELEASE INDICATION message on DCCH using AM RLC;

4>
start the timer T323;

3>
the procedure ends.
The UE shall be inhibited from sending the SIGNALLING CONNECTION RELEASE INDICATION message with the IE "Signalling Connection Release Indication Cause" set to "UE Requested PS Data session end" whilst timer T323 is running.

The UE shall not locally release the PS signalling connection after it has sent the SIGNALLING CONNECTION RELEASE INDICATION message with the IE "Signalling Connection Release Indication Cause" set to "UE Requested PS Data session end".

At transmission or reception of PS data or signalling on SRB3 or upwards, or entering RRC Connected mode, or successful SRNS relocation, the UE shall set V316 to zero.
[….]

8.1.14.4
Expiry of timer T323

When timer T323 expires: 

1>
the UE may determine whether any subsequent indications from upper layers that there is no more PS data for a prolonged period in which case it triggers the transmission of a single SIGNALLING CONNECTION RELEASE INDICATION message according with clause 8.1.14.2;

1>
the procedure ends.

NOTE:
If the UE is in CELL_PCH state or URA_PCH state and the DRX cycle length in use is shorter than the shorter of the CN domain specific DRX cycle lengths for the PS domain and CS domain the UE should limit the number of subsequent SIGNALLING CONNECTION RELEASE INDICATION messages with IE "Signalling Connection Release Indication Cause" set to "UE Requested PS Data session end" in order to not adversely impact the battery lifetime or network signalling load. 
[….]

13.2
Counters for UE
	Counter
	Reset
	Incremented
	When reaching max value

	V300
	When initiating the procedure RRC connection establishment 
	Upon expiry of T300.
	When V300 > N300, the UE enters idle mode.

	V302
	When initiating the procedure Cell update or URA update
	Upon expiry of T302
	When V302 > N302 the UE enters idle mode.

	V304
	When sending the first UE CAPABILITY INFORMATION message.
	Upon expiry of T304
	When V304 > N304 the UE initiates the Cell update procedure

	V308
	When sending the first RRC CONNECTION RELEASE COMPLETE message in a RRC connection release procedure.
	Upon expiry of T308
	When V308 > N308 the UE stops re-transmitting the RRC CONNECTION RELEASE COMPLETE message.

	V310
	When sending the first PUSCH CAPACITY REQUEST message in a PUSCH capacity request procedure
	Upon expiry of T310
	When V310 > N310 the UE stops re-transmitting the PUSCH CAPACITY REQUEST message.

	V316
	At transmission or reception of PS data or signalling on SRB3 or upwards, or entering RRC Connected mode, or successful SRNS relocation.
	Upon sending the SIGNALLING CONNECTION RELEASE INDICATION message, with the IE "Signalling Connection Release Indication Cause" set to "UE Requested PS Data session end" in CELL_PCH state or URA_PCH state; and 
· the DRX cycle length in use is equal to or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain and V316 < 1; or
· the DRX cycle length in use is shorter than the shorter CN domain specific DRX cycle length for the PS domain and CS domain and V316 < 5.


	
The UE stops sending any further SIGNALLING CONNECTION RELEASE INDICATION messages, with the IE "Signalling Connection Release Indication Cause" set to "UE Requested PS Data session end" in CELL_PCH state or URA_PCH state; 
· When the DRX cycle length in use is equal to or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain and V316 >= 1; or

· When the DRX cycle length in use is shorter than the shorter CN domain specific DRX cycle length for the PS domain and CS domain and V316 >= 5,  
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