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1. Introduction
In [1], RAN2 sent a liaison statement to RAN4, concerning details of the mobility in the Enhanced Uplink for CELL_FACH state and Enhanced UE DRX.  The purpose of this contribution is firstly to discuss a suitable response to RAN2, and additionally to consider the actions which may need to be taken internally in RAN4 to define the necessary mobility performance, based on extending the existing cell_FACH performance requirements.

2. Outline of the cell FACH DRX scheme

 The following outlines the basic concept for cell FACH DRX which was agreed in RAN2 Meeting #61:

1) When UE has E-DCH resources allocated, it is not in DRX and can continuously receive on downlink.
2) After the E-DCH resources are released, the UE initiates an inactivity timer. This timer is not interrupted if the UE receives data during this period.

3) The timer is stopped if the UE gets E-DCH resource allocation. Could also be during PRACH transmission.
4) If the timer expires, the UE will start to DRX according to the configured pattern.

5) The DRX activity is specified in terms of cycle length and gap and is synchronised to the SFN.
6) The DRX activity may be defined per user.

7) The DRX activity is only allowed if the UE has been configured with an E-RNTI or a dedicated H-RNTI

Also in [2] some details of the possible DRX burst and cycle lengths as well as inactivity timers are given, although these values are not yet finalised in RAN2. “For example the RX burst could have values 10, 20, 30 and 40 ms and cycle values 60, 80, 100, 120, 140 and 160 ms. The inactivity timer could be multiple of the cycle length or some absolute value like 100, 200, 300, 400, 500, 600, 700 or 800 ms.”

3. Liaison statement from RAN2

 The LS from RAN2 asks for RAN4 views on two main issues:

1) RAN2 has agreed that whilst a shared E-DCH resource is allocated to a UE in CELL_FACH state, CL power control is in use (DPCCH and F-DPCH are also allocated). Due to this and the relatively short duration of shared E-DCH resource allocation, RAN2 has concluded that the current cell reselection procedure will only occur when the UE does not have a shared E-DCH resource allocated. During the discussion two companies showed some concern whether this decision would increase the interference to neighbour cells and further study was required

Regarding this issue, the impact will depend on the length of time for which E-DCH resources are allocated, during which time reselection procedures will not be performed. However, we note that there are several other aspects of reselection which can necessitate short delays in reselection once a neighbour cell becomes better ranked, such as the L1 evaluation time (Tevaluate  for idle mode, or the L1 measurement period for Cell_FACH state in 25.133) and any possible Treselection which may have been configured. Although these additional delays are more significant for idle mode than for Cell_FACH state, it should be remembered that the UE can make a transition from Idle Mode to Cell_FACH state and immediately initiate PRACH transmission – indeed this will be a very normal scenario in mobile originated call setup. Therefore we believe it may be acceptable to also delay reselection for brief periods of time when using enhanced Cell_FACH. 
Another aspect which could be considered is the 4 second period in S criteria evaluation. If the UE measurements in cell FACH fail to meet the S criteria for 4 seconds, the UE should consider itself out of service and initiate cell selection procedures. We believe that this means it may be undesirable to prevent reselections for significantly more than 4 seconds, since this means that the UE could go out of service during the time that current reselection procedures are not allowed to occur.
Based on these arguments, we propose that this aspect may be acceptable, provided that E-DCH resources are only allocated for a few seconds at most, and not for tens of seconds.
2) RAN2 has also agreed a method whereby the UE is allowed to DRX according to a preconfigured DRX cycle pattern, when it does not have any E-DCH resources allocated. The DRX activity is also only possible after a certain configurable time after the E-DCH resource is released. It was further discussed that in order to allow the UE better coordinate measurement activity and power saving, the DRX cycle would replace the usage of FACH measurement occasions (inter-frequency and inter-RAT measurements). RAN2 would appreciate feedback from RAN4 on the feasibility of such method and on the maximum time period for which DRX could be disallowed without significantly impairing the CELL_FACH mobility.

Considering the time available during the RX off period of the DRX cycle, and assuming the configurations discussed in section 1 (burst length of10, 20, 30 and 40 ms and cycle values 60, 80, 100, 120, 140 and 160 ms), the minimum RX off time (when interfrequency or interRAT measurements could be made) is 20ms every 60ms. Considering a rather typical measurement occasion configuration of length 1 TTI and M_REP of 8 TTIs, it is clear that this DRX opportunity for making measurements gives more available time. Additionally, using the longest burst value and the shortest cycle value is probably not a very realistic cell_FACH DRX configuration,  and more time would be available in less extreme configurations. Therefore such a measurement scheme for interfrequency and interRAT measurements appears feasible, although some internal actions in RAN4 also seem necessary to develop the performance requirements. A possible way of doing this is considered in section 4.
It should be kept in mind that the main benefit of DRX in cell_FACH state is for UE power saving, and it should not be considered typical to spend the whole RX off time making interfrequency or interRAT measurements. One proposal which could help in this area is a small modification to the measurement rules for cell FACH when DRX is active. Currently in 25.304. it is stated
“In CELL_FACH state the UE is required to perform measurements on all intra-frequency, inter-frequency and inter-RAT cells listed in system information according to requirements specified in [10]. In Idle, URA_PCH, CELL_PCH and CELL_FACH states the UE shall only consider those cells the UE is mandated to measure according to the measurement rules below as measured cells in the cell reselection criteria (subclause 5.2.6.1.4).”

However, for DRX it may be desirable from a power saving point of view to consider allowing the UE not to measure (and hence save power) when serving cell is better than eg Ssearch_inter/Ssearch_interRAT following similar principles to idle mode. RAN4 could indicate this possibility to RAN2 in our response LS.
RAN2 also requests information on “the maximum time period for which DRX could be disallowed without significantly impairing the CELL_FACH mobility”. This question is somewhat different from the first question from RAN2, because if DRX is disallowed but uplink resources are not allocated (eg during the timeout of the inactivity timer) intrafrequency reselection is still possible, but interfrequency/interRAT measurement and reselection would not be possible. The impact to cell_FACH mobility would be very dependent on UE speed, but considering that interfrequency and interRAT reselection is anyway somewhat less critical than intrafrequency reselection, we consider that the maximum time for which DRX could be disallowed could be at least as large as the maximum time that uplink resources are allocated, eg that preventing interfrequency and interRAT measurements for a few seconds should not be critical.
Based on this discussion, we have prepared a draft response LS to RAN2 in [3], where we propose the following response can be made to RAN2.
· It appears acceptable for RAN2 to disallow reselection when E-DCH resources are allocated provided that the time does not exceed a few seconds

· It appears feasible to RAN4 to use DRX periods rather than measurement occasions for interfrequency and interRAT measurements. RAN4 will need to develop slightly revised performance requirements in 25.133 which are currently written in terms of duration and frequency of measurement occasions. Intrafrequency performance requirements may also need some revision to facilitate good UE power saving with DRX, and both of these aspects will be addressed in RAN4
· It appears acceptable for RAN2 to disable DRX (and hence prevent interfrequency/interRAT measurements) for periods of up to a few seconds.
4. Possible methodology for RAN4 performance requirements

Intrafrequency cell identification

For intrafrequency cell identification and measurements, it seems beneficial to assume that the UE only makes intrafrequency measurements during the “RX on” phase of the DRX cycle. If RAN4 defined more demanding intrafrequency performance requirements, which could only practically be met by performing intrafrequency mobility operations also in the “RX off” phase of the DRX cycle then the network might as well configure a shorter DRX cycle (or longer burst), so that the UE receives additional HS-SCCH subframes. This would increase the scheduling flexibility available to the network without significantly increasing UE power consumption.

Making the assumption that intrafrequency mobility operations are performed only in the “RX on” phase of the DRX cycle,  our proposal would be to perform scaling of Tbasic_indentify according to the configured duty cycle. This would give intrafrequency cell identification requirements such as
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A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -20 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

 One thing which should be kept in mind is that it is not anticipated that cell FACH DRX would be used for real time services such as VOIP.
Intrafrequency measurement period

Currently, measurement period for cell_FACH intrafrequency measurements is fixed at 200ms, and the number of cells which are required to be measured is reduced when less time is available (due to measurement occasions). We do not consider that such scaling would work for typical cell FACH DRX configurations, since the number of cells which can be measured would become rather small.

An alternative proposal could be to keep the number of intrafrequency cells fixed at 8, but instead extend the L1 measurement period. Our proposal would be that the measurement period becomes
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Interfrequency mobility
Interfrequency measurements need to be performed during the “RX off” phase of the DRX cycle. Assuming that measurement rules can be defined for cell_FACH state by RAN2 in a similar way to idle measurement rules, measurements of interfrequency and interRAT cells will only be initiated when the serving cell becomes relatively weak. Hence it could be expected that the UE should expend significant effort on identifying and measuring suitable candidates for interfrequency or interRAT reselection. On the other hand, it would seem unusual to expend more effort on interfrequency and interRAT measurements than is being expended on intrafrequency measurements.

Based on this argument, we propose introducing the concept of a “virtual” measurement occasion, which has a length of

Lv = Min(DRX_Cycle-DRX_Burst , DRX_Burst)

And a repetition rate of the “virtual measurement occasion” is Pv = DRX_cycle.

The definition of Lv is intended to make the same effort (in terms of time) for interfrequency and interRAT measurements as is assumed to be available for intrafrequency measurements. The min() term is needed to also cover the case where the RX_Off phase of the DRX cycle is shorter than the RX_On phase (eg 40ms burst and 60 ms cycle gives 20ms RX_off time at most available for interfrequency or interRAT measurements).
Having defined a virtual measurement occasion by Lv and Pv in this way, the usual equations in 25.133 can be used to calculate minimum performance requirements for Tmeasurement_inter and Tidentify_inter (although in practice some adjustment of the equations may be required as they are currently expressed in units of 10ms frames eg with M_REP).

5. Conclusions

In this contribution, we have discussed the liaison statement from RAN2 on CELL_FACH state and Enhanced UE DRX. We have also outlined some ways in which performance requirements could be developed by RAN4. Based on the discussion in section3  we propose a draft response to LS and we also propose to develop a CR to 25.133 based on the principles in section 4 in RAN4#48.
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