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1 Introduction
According to the current status of agreement with regards to the CELL_FACH work item, the following gains are obtained:
· faster transition from URA_PCH/CELL_PCH/CELL_FACH to CELL_DCH
· higher available peak rate, hence UEs can be kept in CELL_FACH for small traffic, e.g. web browsing
But enhanced CELL_FACH is not a state where connected UEs that don’t receive data should stay long, because there is no more power saving in enhanced CELL_FACH than in legacy CELL_FACH.

In this document, we look at the possible transitions and consider how to make them efficient.

2 Discussion

If enhanced CELL_FACH is used for small traffic, e.g. web browsing, transmission is needed in a sporadic manner, and inactivity time for reading of web page is normally several seconds. In order to save battery, a simple UTRAN behaviour is to send the UE to CELL_PCH after some data inactivity.
It was proposed that UTRAN could use a special indication on HS-SCCH of enhanced CELL_FACH to send a UE to CELL_PCH state, without the need of reconfiguration message and uplink acknowledge. This requires some addition to HS-SCCH of enhanced CELL_FACH (reserve some values) and, if the indication can not contain all parameters of CELL_PCH, it is necessary that UE has stored the parameters in advance.

While we agree with the benefits of this optimisations, we believe that we could also avoid this indication by providing CELL_PCH configuration together with CELL_FACH configuration, and a data inactivity timer that triggers state transition to CELL_PCH. As the UE will transmit all uplink data in RLC-AM mode, there will be downlink RLC ACKs, so we can consider inactivity from last DL transmission only. In the UE, the inactivity timer could be considered from the last successfully received MAC PDU, while the Node B may use the first transmission as the reference.
Proposal 1: When the UTRAN allocates the UE in enhanced CELL_FACH, it can indicate configuration for CELL_PCH and transmission inactivity timer that triggers transition to CELL_PCH.

When UE switches from enhanced CELL_FACH to CELL_PCH after inactivity (with or without the mechanism in proposal 1), it switches from no DRX to DRX state. If UTRAN wishes to keep UE connected a long time, DRX cycle should be long (e.g. 1s). However, if  user takes more time to read a web page than expected, it may always make new request after transition to CELL_PCH has occurred, so if long DRX cycle is used, the service will suffer significant delay, so it would be necessary to change the DRX cycle, which normally requires paging and signalling exchange, though there are not data to transmit.

We proposed in [2] a simple way to avoid this burden, i.e. the possibility to signal 2 DRX cycles (or more, but we think 2 is enough), and the number of short cycles after which the UE will move to the long cycle. For simplicity, the long cycle occasions should be a subset of the short cycle occasions, which is easily achieved with no change in signalling since the possible cycle lengths are powers of 2.

Proposal 2: The configuration of CELL_PCH state can include an initial short DRX cycle, a long DRX period , and a number of DRX cycles after which the UE adopts the long DRX period (i.e. only one out of 2^x initial paging occasions are monitored by the UE).
Also, after transition to CELL_PCH, in order to maintain the possibility to quickly revert back to HSPA, it may be necessary to ensure accurate mobility with specific intra or interfrequency measurements, so as to privilege mobility to HSPA cells. However, adding measurement requirements to CELL_PCH UE will degrade UE battery.

As the UE recently transited to CELL_PCH due to data inactivity and the DRX cycle is short, accurate measurements are needed for fast transition to HSPA, but these requirements may be relaxed together when the probability of new data being transmitted is decreased and the DRX cycle is extended.
Proposal 3: The configuration of CELL_PCH can include time limited intra and inter-frequency measurements, associated with the change of DRX cycle.
In general, looking at the scope of the enhanced HSPA work item, URA_PCH is also considered as a candidate state for  fast transitions to HSPA. Also, we note that the proposed mechanisms could be equally well applied while using the UTRA_PCH state instead of the CELL_PCH state, if this is the preferred UTRAN choice, and we see no difference in the way it would work. Therefore, we suggest that the above proposed mechanisms be applied also to URA_PCH. Also, 

Proposal 4: Proposals 1, 2 and 3 are applied also to URA_PCH state.
3 Conclusion

When CELL_FACH is used for small traffic services, efficient power saving requires transition to DRX states (CELL_PCH or URA_PCH) after some UE inactivity. Because quick transition back is possible, impact to user experience will be small.
For efficient power saving with low signalling cost for UE and UTRAN, it is proposed that UE can enter DRX states autonomously after inactivity (proposal 1), and go to longer DRX after a pre-defined number of short DRX cycles (proposal 2). 
For quick transition to a state with HS-DSCH (CELL_FACH or CELL_DCH) from cells that don’t support it, UTRAN can pre-configure inter frequency measurements for CELL_PCH / UTRA_PCH UEs (proposal 3).

NEC will provide a draft CR according to these proposals, if agreeable.
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