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1
Introduction
In RAN2#75bis meeting, fast dormancy topic was discussed in [1] and one relative proposal was raised:

Solution 1: Put UE in PCH state and optimize PCH state power consumption to be comparable to IDLE state
Currently Rel-8 fast dormancy feature has supported this proposal, which UTRAN can set same DRX cycle length of DRX state as shorter DRX cycle length of IDLE mode in fast dormancy case. If using same DRX cycle length in PCH state as in IDLE mode depends on operator’s strategy, such as for short setup time from PCH state. So in some real network, the DRX cycle length in PCH state is set shorter than in IDLE. In such network, we observed one issue of fast dormancy and would discuss it in RAN2.  
2
Analysis
Basic mechanism of FD is when there is no more PS data that needs to be sent and after Timer T323 expired, UE in Connected states can send SIGNALLING CONNECTION RELEASE INDICATION message with IE "Signaling Connection Release Indication Cause" (SCRI with Cause) to UTRAN. After received it, UTRAN may initiate a state transition to move UE to IDLE, CELL_PCH, URA_PCH or CELL_FACH state for efficient battery consumption.
If UE is in CELL_PCH state or URA_PCH state and the DRX cycle length in use is equal to DRX cycle length of IDLE mode, UE is only allowed to send SCRI with cause once. However if UE is in CELL_PCH state or URA_PCH state and the DRX cycle length in use is shorter than DRX cycle length of IDLE mode, UE may send SCRI with Cause more than one time. To limit UE sending too many subsequent SCRIs with Cause in latter case, one NOTE was included in 8.1.14.4 of 25.331. 
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.

What we observed in real network is some smart phones in PCH state always send SCRI with cause again and again if DRX cycle length is not same, without taking NOTE into account. Even if DRX cycle length is same, we also observed whatever such UE will send SCRI once. 
According to definition in 25.331, UE may send SCRI message in three scenarios:

· Data transmission ends and UE in CELL_DCH or CELL_FACH detects inactivity

· DRX cycle length in PCH is not same as in IDLE, UE in CELL_PCH or URA_PCH may send it repeatedly

· DRX cycle length in PCH is same as in IDLE, UE in CELL_PCH or URA_PCH may send it once
As one network vendor, we fully understand some UE vendors would prefer longer DRX cycle of PCH state even would go to IDLE mode for power saving, so that such UE always sends SCRI message in above later two cases. 
To send SCRI message, UE in PCH state has to enter CELL_FACH firstl by initiating Cell Update procedure. Once SCRI message is received from the UE in CELL_FACH, RNC cannot know that this message is coming due to inactivity of PS or due to DRX cycle check in the UE and so on. For UE battery saving, network will again command UE to enter Cell_PCH/URA_PCH and will set same FD configuration as previous. Such unnecessary loop behavior not only wastes UE’s battery power (initiating CU to enter Cell_FACH and then enter Cell_PCH back), but also increases signaling load to network and unnecessary resources reservation.

Observation1: in real network, it has been observed that UE in PCH state always sends SCRI messages

· 1a: if DRX cycle length in PCH state is not same as in IDLE, some smart phones always send SCRI repeatedly

· 1b: if DRX cycle length in PCH state is same as in IDLE, some smart phones will send it once
Observation2: When received SCRI from one UE, as cannot distinguish UE’s intention, RNC always again transfers UE to PCH state and set same FD configuration as previous.
3
Possible enhancement on fast dormancy mechanism
3.1 
More information from UE side

From above observations, we can see issue is there is no enough information from UE that let network knows why UE sends SCRI message. To better understand UE’s intention, NW needs more information from UE.  

Proposal1: To help RNC know what caused SCRI to be triggered by UE coming from Cell_PCH or URA_PCH, UE needs to report more information in SCRI message.

3.1.1
UE reports preferred RRC state
In [2], it has proposal that UE reports preferred RRC state in SCRI message, which can be set to IDLE, CELL_PCH or URA_PCH. It can help network understand UE’s intention on which state UE would go in fast dormancy case. 
This way can provide more information to network, but doesn’t give exact information. For example, UE in PCH state may send SCRI message and indicate IDLE mode as well. When received it, network still cannot know why UE would go to IDLE mode instead of staying in PCH state. On the other hand, fast dormancy mechanism was designed so that network can  control it i.e. even though UE would prefer to go to IDLE rather than PCH state, network has to balance between signalling load and UE battery saving, and it may not fulfil UE’s preference always. So UE reports preferred RRC state doesn’t solve above issue very well. 
3.1.2
UE reports its satisfication from current FD configuration
In our view, if UE would report if the current FD configuration is enough for keeping UE in Cell_PCH then it can better solve the above issue. Generally, in fast dormancy case, if UE is unhappy with current configuration either due to DRX cycle length or the current RRC state, UE also needs to report “Not satisfied” in SCRI message. For details, in case UE is in PCH state and it doesn’t like current short DRX cycle length setting compared with IDLE mode, or in case UE in PCH state has same DRX cycle length as IDLE mode but still would prefer IDLE mode, UE should report “Not satisfied” in SCRI message as an additional information. Furthermore, if longer DRX cycle length in CELL_FACH state is introduced in R11 FE CELL_FACH WI and enhanced CELL_FACH state is used for fast dormancy, this information is also needed from UE.
Upon receiving SCRI message with the additional satisfication indication, RNC can check if DRX cycle length in PCH state is shorter than shorter CN DRX in IDLE mode. If yes, RNC can transfer UE back to PCH and set same DRX cycle length as DRX for shorter CN to UE in case RNC wishes to keep UE still in Cell_PCH. If DRX cycle length is already same, RNC can still transfer UE to PCH state with same configuration as previously, or release RRC connection to let UE enter IDLE mode.
This information can help RNC optimize FD configuration, especially in case of shorter DRX cycle length case, as new DRX cycle length is assigned to UE, even through UE in PCH state would send SCRI again, message is only allowed to send once. By this way, unnecessary CELL UPDATE as well as state transition to Cell_FACH -> PCH will be significantly reduced. Also it helps RNC to understand better the reason for SCRI and decide the next RRC state of the UE.
Proposal2: To allow RNC to optimize current FD configuration for a UE in Cell_PCH or URA_PCH, if UE is not satisfied with current DRX cycle length or current RRC state, the UE needs to report if current FD configuration is sufficient in the SCRI message.
One drafted 25.331 CR R2-121269 is also provided for Release 11.

Currently CELL_FACH enhancement in Rel-11 is under discussion, RAN2#76 has concluded that “Introduce 2nd DRX cycle in CELL_FACH”. As one battery saving state, 2nd DRX cycle in CELL_FACH shall take fast dormancy mechanim into account and we assume same principle in CELL_PCH/URA_PCH should be resused. 

Even through there are no state transition as well as relative signaling creating when UE sends SCRI in 2nd DRX cycle in CELL_FACH, UE reporting “Not satisfied” in SCRI can help RNC understand better the reason for SCRI and quickly decide the next RRC state of the UE.

Proposal3: We kindly hope RAN2 can take this fast dormancy enhancement into 2nd DRX cycle in CELL_FACH.
4
Conclusion
Proposal1: To help RNC know what caused SCRI to be triggered by UE coming from Cell_PCH or URA_PCH, UE needs to report more information in SCRI message.
Proposal2: To allow RNC to optimize current FD configuration for a UE in Cell_PCH or URA_PCH, if UE is not satisfied with current DRX cycle length or current RRC state, the UE needs to report if current FD configuration is sufficient in the SCRI message.

Proposal3: We kindly hope RAN2 can take this fast dormancy enhancement into 2nd DRX cycle in CELL_FACH.
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