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1. Introduction

This is a revised version of R4-000425. In last RAN WG4 AdHoc meeting in Malmö, there was a proposal for requirement of UE switching time [1]. This contribution discusses about the proposed requirement, and consequences of implementation and hence the cost of UE. In addition we have suggestions to complete some issues of FDD hard handover requirements. The definition of switching time is discussed and some proposals are made for TS 25.133.

2. Discussion

2.1
UE switching time requirement in GSM system

The requirement in GSM system is for having a well defined time, after which the terminal needs to be operating in other frequency. This can be basically be regarded as Hard Handover excecution time in GSM system. The requirement is reasonable, and as such does not introduce complexity increase to the UE implementation.

2.2 UE WCDMA Hard handover requirements 

2.2.1 Number of neighbors in FDD hard handover

During the discussion in TSG RAN WG4 the working assumption amount of neighbours quantity has been 32. This number defines the requirement for UE to store neighbour information from network. The amount of 32 neighours can be devided to the different frequencies. We propose that the maximum number of frequencies is 6, which should more that adequate, since it is believed that in majority of cases the number frequencies is 2-3. 

 2.2.2
UE switching time requirement in WCDMA system 

Similar requirements has been set for UE in WCDMA system as well in section 5.1.2.2, the requirements of hard handover within UTRA. In WCDMA the hard handover can take place both within same frequecy cells, or inter-frequency cells. 

Within same frequency case can be regarded as situation where no prior measurements of that cell has been made, and hence no information of syncronization or signal quality exsist. This could be a very extreme case for network operation, and these cases the UE needs to aquire the syncronization before it can succesfully establish UL DCCH channel. Hence we should be very carefully consider what is reasonable performance requirement for those situations. 

On the other hand interfrequency case needs this performance definition, and here we could use similar definition about switching time as in GSM is. When making hard handover to the other frequency, we feel that in first phase the requirement should be based on making the handover to single cell only. This is for the fact that it's unclear how the open loop initial power should be determined when each cell has they own pathlosses and possibly also offset to initial power level. 

The definition of hard handover delay in section 5.1.2.2.1.4 currently is ambigous since it's not clear what "…suffessfully uses the entire set of radio links…" actually means. The current definition includes also network actions, and as such is not possible to be influenced by improved UE design. We prefer that this requirement is based on first UL transmission made by UE in new target cell.

2.3 UE switching time requirement between INTER SYSTEMs

The contribution [1] in last AdHoc meeting proposed a definition of how long the intersystem switching time should be. Definitelly this requirement is needed, but we are not convinced that the same requirement what applies in requirement within same system, is a appropriate basis for this requirement as well.

There is some constrains if we define this like proposed in Malmö AdHoc meeting. As mentioned before the 20 ms switching time within GSM does not introduce any complexity increase as such, but in this case this case when changing the system it will have some consecuencies to the real implementation. With inter system switching time, the whole new protocol needs to be taken into use, and if the requirement of switching time is very short the consequences is as following figure.
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As can be depicted form Figure 1, the there is a good change to save a considerable amount of memory in UE, if the requirement is drawn into reasonable level. In addition it should be noted that the amount of memory now under discussion is a significant regarding implementation, and possible cost savings are at considerable level. In order to proceed with this issue discussion should be initated the acceptable switching period. Some thoughts regarding this issue:

· As has been previously discussed in RAN WG4 meetings, it preferable to keep terminals into one system as long as possible, and keep the inter system handover as minimum as possible. This indicates that this is performed quite seldom.

· What is the delays in UTRAN side in this matter?

· In future packet services are increasing, and hence these type of services the delay is of less importance, and should be over come with sceduling algorithms easily. 

When considering above issues we feel that inter system switching time requirement could be in order of 100ms.

3
Proposal for TS25.133

The proposed changes are in the attached CRs.
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5.1.2.2
FDD Hard Handover

The hard handover procedure is initiated from UTRAN with an handover command message. The hard handover procedure may cause the UE to change its frequency. Compressed mode according to the UE Capability may be used to be able to make any measurements on other frequencies. 

5.1.2.2.1
Requirements

5.1.2.2.1.1
Maximum number of cells/frequencies to be monitored on other frequencies

The UE shall be capable of measuring the requested measurement quantity of at least [FFS] cells on a maximum of[FFS] frequencies, different from the frequency currently used by the UE.
The cells and frequencies are given to the UE in a measurement control message(s), and the measurement slots available with compressed mode is given through physical channel reconfiguration parameters.

5.1.2.2.1.2
Measurement reporting delay

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event or periodic mechanism set to trigger the measurement report, until the UE starts to transmit the measurement report over the Uu interface. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is twice the TTI of the uplink DCCH.
5.1.2.2.1.2.1
Test Parameters for DL compressed mode

The DL reference measurement channel 12.2 kbps shall be used, with power control turned on [see 25.101]. Test parameters for DL compressed mode are given in Annex A.5. in table A-26 of TS25.101.

*************End of  #1 modified section***************

*************Start of  #2 modified section***************

5.1.2.2.1.4
Hard Handover Delay


When the UE receives a RRC message that implies a hard handover (PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL RECONFIGURATION), it shall be ready to transmit on the new channel within [X ms] from the last TTI containing the RRC command. However, if the command includes an indicated starting time, the UE shall be ready to transmit on the new channel at the designated starting time, or within [X ms], whichever is the later. The interruption time, i.e. the time between the last TTI containing a transport block on the old channel and the time the UE is ready to transmit on the new channel, shall be less than the value in table 5-11. The ready to transmit means that the UE should initiate L1 uplink synchronisation. This hard handover  delay does not  include a delay due to SFN decoding of the new cell in case it is needed.
The hard handover delay requirements are defined in the table (5-11). 
Table 5-11

Number of new cells present in the handover command message
Maximum hard handover delay [ms]


Cells in neighbor list and reported to UTRAN
Cells outside neighbor cell list 

1
[20]
[4000]

2
[]
[]

3
[]
[]

4
[]
[]

5
[]
[]

6
[]
[]


*************End of  #2 modified section***************
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