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1. Introduction
In past RAN2 #77bis, #78 and #79 have addressed optimisations and enhancements to the existing release 8 Fast Dormancy feature. And in last RAN#79 meeting there were several contributions on this feature. However, due to lack of meeting time, these contributions have not been handled yet.
In this contribution a way forward on this particular issue is described in the following chapter.
2. Discussion
In past meeting, the followings are mainly the motivation for Fast Dormancy enhancements that has been mentioned in some contributions:
1:
From a UE perspective, the following two reasons are the cause why UE power consumption in CELL_PCH or URA_PCH state may be higher than that in IDLE state: (a) The DRX cycle length in PCH state is set to be shorter than in IDLE mode, and (b) When mobility is considered (e.g. UE performs cell reselection), UE sends CELL UPDATE massage repeatedly.
2:
From NW perspective, maintaining a lot of UE in the CELL_PCH or URA_PCH state for a long time (there is no UL/DL packet data transmission) may cause the lack of common channel. 

UE perspective
The following are the understanding of today’s specification:

· When the DRX cycle in CELL/URA_PCH <= IDLE, there is no restriction in number of SCRI with cause to be sent.
· When the DRX cycle in CELL/URA_PCH > IDLE, number of SCRI with cause is restricted to 1.

Typically the DRX cycle length indicated by the NW to the UE is an optimum value for system performance. Even though the DRX cycle in CELL/URA_PCH <= DRX cycle in IDLE, this value is decided by the network by considering the balance between the effect of extending standby time to reduce current power consumption and the delay time for incoming connection. Furthermore, assuming that overall UE power consumption is defined by not only DRX cycle but also Radio Link Monitoring functionality, the power consumption is the lowest when a UE is in IDLE state. In this sense, for the case when DRX cycle in CELL/URA_PCH > DRX cycle in IDLE, reduction of power consumption can only be achieved by transition to IDLE (which may not be ideal from NW perspective). Therefore, in both DRX cycle cases, indication of ‘SCRI with cause (UE Requested PS Data session end)’ for UE battery consumption efficiency purpose is not needed. However, indication of ‘SCRI with cause (UE Requested PS Data session end)’ from the UE may be used by the NW to understand that the UE (considered that it) is not in battery sufficient state. The NW may or may not take this information for consideration, but for this purpose, the UE does not need to send the indication repeatedly.

Observation 1:
Regardless of UE’s DRX cycle, ‘SCRI with cause (UE Requested PS Data session end)’ indication is not necessary. If it is considered necessary, the number of indication that a UE is allowed to send should be limited.

NW perspective

NW can address the situation when the number of UE in CELL/URA_PCH causes lack of common channel resources, by e.g., releasing the RRC Connection for the UE which doesn’t transmit UL/DL data for long period.
Another scenario such as smartphone invoking several applications simultaneously and each application transmits random data randomly and simultaneously, should also be considered. In this kind of scenario, UE tends to send packet data repeatedly in short term. From network perspective, regardless of the number of ‘SCRI with cause (UE Requested PS Data session end)’ being sent by the UE, it is better to keep these kinds of UE in CELL/URA_PCH rather than transition the UE to IDLE. This is due to the possibility that the UE may originate packet data short time after being moved to IDLE mode, which causes increase of signalling traffic and delay time for connection establishment may increase compared to that in CELL_PCH or URA_PCH. 
Observation 2:
From NW perspective, indication of ‘SCRI with cause (UE Requested PS Data session end)’ from the UE in CELL/URA_PCH is not needed.
Considering both UE and NW perspective, the following is proposed:
Proposal 1:
‘SCRI with cause (UE Requested PS Data session end)’ indication is not needed. If it is considered necessary, regardless of UE’s DRX cycle, the maximum number of subsequent ‘SCRI with cause (UE Requested PS Data session end)’ that may be sent from the UE should be limited.
Furthermore, even though the UE sends several subsequent ‘SCRI with cause (UE Requested PS Data session end)’, the NW may not decide to move the UE to the state expected by the UE. In such NW, UE wastes the power consumption for sending some messages needed fast dormancy. In addition the signalling from the UE for fast dormancy purpose may cause signalling traffic increase in the NW. Since there is no merit for either the UE or the NW in case the NW does not intend to use ‘SCRI with cause (UE Requested PS Data session end)’ indication, the NW should be able to control whether the UE should or should not send ‘SCRI with cause (UE Requested PS Data session end)’.
Proposal 2:
The NW should be able to control whether the UE should (or should not) send ‘SCRI with cause (UE Requested PS Data session end)’ in CELL_PCH or URA_PCH state.

Proposal 3: 
RAN2 is kindly asked discuss how the NW can control whether a UE should (or should not) send ‘SCRI with cause (UE Requested PS Data session end)’.
3. Summary and proposal
In this paper we have discussed the fast dormancy enhancements. In conclusion, the followings were proposed. RAN2 is kindly requested to discuss the way forward on fast dormancy issue:
Proposal 1:
‘SCRI with cause (UE Requested PS Data session end)’ indication is not needed. If it is considered necessary, regardless of UE’s DRX cycle, the maximum number of subsequent ‘SCRI with cause (UE Requested PS Data session end)’ that may be sent from the UE should be limited.
Proposal 2:
The NW should be able to control whether the UE should (or should not) send ‘SCRI with cause (UE Requested PS Data session end)’ in CELL_PCH or URA_PCH state.

Proposal 3: 
RAN2 is kindly asked discuss how the NW can control whether a UE should (or should not) send ‘SCRI with cause (UE Requested PS Data session end)’.
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