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1. Introduction

In the recent 3GPP RAN2 meetings fast dormancy has been discussed [1-3]. Basically the UE indicates to the network that the UE no longer requires currently assigned radio resources and then the network will act upon the indication by putting the UE into a more battery efficient state, e.g. IDLE rather than waiting for an inactivity timer to expire. It has been established [1] that fast dormancy brings further improvement in UE battery life and more efficient radio resource utilisation within UTRAN especially for short data transmissions, e.g. email. This paper studies and compares two presented approaches and concludes that the UE upper layer trigger based approach should be adopted.
2. UE upper layer trigger based approach

Two very clear advantages of this approach are:

1. Very accurate decision regarding when to indicate to the network that the currently allocated PS domain resources are not needed
This is because not only can RLC buffer information be considered but also the higher layer knowledge of the UE can be utilised. For example, suppose that the UE has sent the last UL higher layer datagram and is waiting for an acknowledgement to the higher layer level that would indicate end of data transaction. Even though the UL RLC buffer is empty (for a while), the UE should wait for the higher layer indication that the higher layer acknowledgement is received before indicating that there is no more PS data for a prolonged duration, in order to prevent premature state changes to support reception of this expected higher layer acknowledgement. 
2. Aggregated decision at the UE
The UE can check the status of other configured transport channels associated with all other higher layer applications that are configured and take an intelligent composite decision as when to indicate that there is no more PS data for a prolonged duration. This will reduce the complexity of RNC which would be required by any solution where aggregation is not carried out in the UE and also any unnecessary indications sent by the UE when clearly the state of the UE will be unaffected due to ongoing other RB activity.
3. TVM based approach
According to [3] this approach reuses the traffic volume measurement event 4B. Although this proposal was missing much detail we  have evaluated the approach using current RRC specification for TVM measurement behaviour, and capture this based in terms of four aspects:

1. Impact to the RNC complexity
TVM reporting is per transport channel. The RNC can specify a specific transport channel or all of the existing transport channels of a specific transport channel type when configuring the event. In case of a specific transport channel, the RNC needs to know for which one the event 4B for fast dormancy should be configured.  It is not always possible for the RNC to know which one is this specific transport channel based on the information available from RAB Assignment Requests. Moreover, upon receiving measurement reports triggered by this special event, the RNC needs to check the status of other existing transport channels, e.g. if AMR call is on going or the other PS RB is active, before it can select an appropriate action. If there are other active transport channels, the triggered reports are unnecessary and the UE battery is wasted. In addition, state transition requirements could be different for different application in order to provide an optimal tradeoff between user experience and battery life. An RNC is not aware of the application type and its requirements as it is only aware of extstence of associated RBs, so cannot make any allowance for this. Such complexity and inefficiency may be avoided if the RNC releases and setups the 4B event for fast dormancy appropriately. However such network control again increases signalling load and results in shorter UE battery life. Therefore impact to the RNC complexity is higher with the TVM approach and efficiency for saving battery is less.

2. Impact to the signalling load 
As explained in the first bullet, TVM reporting is per transport channel. When the event is configured on multiple transport channels, multiple 4B events could therefore be triggered. Moreover, as indicated in the previous section, TVM based approach may cause more premature RRC state changes and increase the signalling load unnecessarily. This is because the TVM approach solely relies on RLC buffer status. 

3. Impact to 4B event triggering
In order to take advantage of 4B event for fast dormancy, the "Reporting threshold" should be set to one octet for empty buffer condition. Operators would like to have a longer "Pending timer after trigger" to keep the frequency of measurement reports low. The above configuration contradicts the original intension of 4B event, e.g. for triggering state transition from CELL_DCH to CELL_FACH or CELL_PCH (Please note that in the current specification, the value of “1” is not defined for the "Reporting threshold" and the maximum value of "Pending timer after trigger" is 16 seconds). This means that the network needs to configure a separate TVM measurement configuration for fast dormancy when the 4B event is used according to the current standards in order that the RNC knows why it has been triggered. This will further increase the complexity of the network and also signalling load.

4. Impact to ASN.1 
Unfortunately there are no spare values available for "Reporting threshold" and "Pending time after trigger" in the current ASN.1. In order to define the value of one for "Reporting threshold" and a longer value for "Pending time after trigger" we need to have more non-critical extensions than described in [3]. For example TrafficVolumeReportCriteria. Additional procedural text is also required to clarify UE behaviour in this case.

4. Comparison
The discussion above is summarized in the table below.

	
	Network control
	Signalling
	Effectiveness for Battery saving
	Network complexity 

	UE upper layer trigger based approach
	Yes
	Less signalling
	Accurate decision using aggregated information regarding other bearers and types of applications
	Small due to the use of existing messages and consolidated decision at the UE

	TVM based approach
	Yes
	More signalling due to setup/release TVM, unnecessary triggered reports and  premature RRC state transitions
	General decision based on limited information available in RNC.

TVM are all configured the same per TrCH and no knowledge of application. RNC needs to aggregate received reports. 
	Not small since RNC requires per transport channel control


6. Conclusion

As shown in the table, it is clear that the described UE based approach is a simpler, more accurate and efficient solution. Therefore we propose RAN2 to agree on the approach described above.
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