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1
Introduction

This document outlines some considerations for specifying the mobility performance in CELL_FACH state with Enhanced UE DRX. The existing CELL_FACH performance requirements are extended and possible changes are suggested. In [1], details of the proposed CELL_FACH DRX scheme are given along with possible numbers for DRX burst and cycle times. Although these values are not finalized in RAN2 as yet, they could be considered as references for the purposes of this discussion. The DRX burst could have values 10, 20, 30 and 40 ms and DRX cycle values 60, 80, 100, 120, 140 and 160 ms. The proposals in this contribution are also based on the requirements detailed in [2] and [3], the differences from which are pointed out wherever appropriate. 
2
Proposals for Mobility Requirements
Intra-frequency: Identification of a new cell in CELL_FACH
In [2], it was proposed that intra-frequency mobility operations be performed only in the “RX on” phase of the DRX cycle with the reasoning that more demanding requirements would necessitate operations be performed in the “RX off” phase which negates the gains obtained from DRX mode. We agree with this proposal in principle and also the proposal in [3] for the identification of a new intra-frequency cell in the monitored set, which is given by
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where


Tbasic_identify_FDD, intra is specified in section 8.1.2.2.2 of 25.133, 


Ton is the duration of the on part of the DRX cycle [ms]


Tdrx_cycle is the duration of the total DRX cycle [ms]
However, we would like to maintain consistency between the requirements in DRX mode in CELL_DCH and CELL_FACH. The mobility requirements in CELL_FACH could in fact be relaxed to an extent since real-time services are not expected to be provided in CELL_FACH state. Consequently, we suggest that 

A cell shall be considered detectable when 

-
CPICH Ec/Io > -17 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

Specifying a lower threshold would result more demanding requirements in CELL_FACH when compared to the CELL_DCH especially considering that the measurements and monitoring is specified to be conducted only in the on part of the DRX cycle.
Intra-frequency measurement period
The current measurement period for CELL_FACH intra-frequency measurements is 200ms, and the number of cells which are required to be measured is scaled corresponding to the measurement occasions. An alternate proposal is suggested in [2] and [3] where the number of intra-frequency cells of the monitored set is fixed at 8 and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurent_Period,Intra where 
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Ton is the duration of the on part of the DRX cycle [ms]


Tdrx_cycle is the duration of the total DRX cycle [ms]
We would also like to support this proposal.
Inter-frequency: Identification of a new cell in CELL_FACH
In the current specification, the time allocated for the measurements on different systems and modes are scaled in accordance with the number of inter-frequency FDD cells in the neighbour list, the number of TDD cells in the neighbour list and the number of GSM cells in the neighbour list. 

For this three parameters are defined:
NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.
NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.
NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.
The scaling parameter is linearly dependent on 
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. Even though measurement occasions are not defined for Enhanced DRX in CELL_FACH state, the scaling is independent of this issue and we would prefer to maintain the same scaling factor in any alternate proposals. 

It is proposed in [3] that the UE in CELL_FACH state would measure identified inter-frequency cells and search for new inter-frequency cells only when DRX is performed. A proposal for identification of a new detectable cell belonging to the monitored set is also presented. We agree with the proposal in principle and suggest a requirement as:
The UE shall be able to identify a new detectable cell belonging to the monitored set within
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Tbasic_identify_FDD,inter is specified in 8.1.2.3.2 in 25.133.

NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list
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TInter FACH,DRX = Min(Tdrx_cycle - Ton, Ton)- 2*0.5ms [ms]


Ton is the duration of the on part of the DRX cycle [ms]


Tdrx_cycle is the duration of the total DRX cycle [ms]

Inter-frequency measurement period

We believe that the measurement period for reporting inter-frequency measurements can be similar to the current specification allowing for the replacement of the measurement occasions with the corresponding equivalent of the DRX cycle. A significant modification to the current specification is proposed in [3]. We recommend here a more consistent specification as: 
The UE physical layer shall be capable of reporting measurements to higher layers within a measurement period given by
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where


NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TMeasurement_Period Inter is specified in section 8.1.2.3.2 in 25.133.


TInter FACH,DRX = Min(Tdrx_cycle - Ton, Ton)- 2*0.5ms [ms]


Ton is the duration of the on part of the DRX cycle [ms]


Tdrx_cycle is the duration of the total DRX cycle [ms]
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3
Other Considerations
In [4] RAN2 requested information on “the maximum time period for which DRX could be disallowed without significantly impairing the CELL_FACH mobility”. Since it is being considered that UE in CELL_FACH state would perform inter-frequency measurement operations only when in DRX mode, disabling DRX essentially translates to preventing inter-frequency measurements. 
Note that DRX is disallowed during the timeout of the inactivity timer. RAN2 has agreed to reset the DRX timer based on uplink activity. RAN2 is also discussing whether timer should be reset based on downlink activity. As a result, there could be scenarios where intermittent data activity would result in the DRX being disallowed for long periods of time thus compromising mobility. 

Therefore, under the assumption that the UE would only perform inter-frequency measurements during DRX, it is important to prevent such scenarios from occurring by specifying small timer values, limiting the maximum amount of time that the UE can be in CELL_FACH or by specifying measurement occasions in these circumstances. We request that RAN4 consider these options and scenarios and if necessary send an LS to RAN2 indicating these concerns.
4
Conclusions
In this contribution, some proposals for mobility requirements for the UE in CELL_FACH state and Enhanced UE DRX mode were presented. The main differences between the proposals in this document and those in [3] were highlighted. It is proposed that the requirements be consistent with the existing requirements and the requirements specified in DRX mode in CELL_DCH. Other considerations affecting mobility in CELL_FACH state and Enhanced DRX mode were also discussed.
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