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Reason for change:
(

In soft handover situation, the UE shall be capable of supporting at least 6 radio links (RL) in the active set.

These radio links are transmitted by one or several Node Bs (inter-RNC soft handover). One Node B may be made up of several Base Stations (BS).

It is then possible that all RLs are not transmitted by only one Base Station (BS). In such a case, up to 6 different BSs may each transmit one single RL. 

Therefore, the UE may receive up to 6 DL signals onto the same channel number generated by 6 different BSs.

As stated in 25.104, the modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm observed over a period of one timeslot. 

Moreover, each DL signal is affected by the Doppler shift received by the UE. 

At the UE antenna, the instantaneous frequency of one DL signal can be written as follows :

F(i) = Accuracy(i) + Doppler (i) (1( i ( 6) (eq 1.)

Where : 

· Accuracy(i) and Accuracy(j) are independent variables for (i,j/1( i ( 6; 1( j ( 6;i(j) because it is assumed that local transmit frequencies may be different from one BS(i) to another BS(j),

· Doppler(i) and Doppler(j) are independent variables for (i,j/1( i ( 6; 1( j ( 6;i(j)because the angle of arrival between BSs may differ as they may not be strictly co-located. 

It is only stated in section 6.3 that the UE modulated carrier frequency shall be accurate to within ( 0.1 PPM compared to the carrier frequency received from the Node B. However, there is no clear relationship between the carrier frequency received from the Node B  and F(i) (1( i ( 6) :
· If the UE receives up to 6 different F(i), how the UE shall handle F(i) (1( i ( 6) to generate the frequency source for both RF frequency generation and the chip clock ?
· The AFC in soft handover situation cannot be tested.

Moreover, in inter-RNC soft handover situation, the active set is maintained by not only one Node B but by several Node Bs.




Summary of change:
(

It is proposed to lock the UE frequency source onto the frequency received from the reference cell. The reference cell concept is already defined in TS 25.133, section 7.

The rationale is as follows :

· it gives consistency between timing generation and frequency generation which are mandated to be from the same source,

· the reference cell does not change very often. When several links are added to the active set, it is kept the same until it is removed from the active set.  Therefore, frequency jumps from one cell to another are minimised.

Isolated Impact: The proposed modification in the general performance requirement follows the AFC general requirement of TS 25.101 and test case of TS34.121(no soft handover). This modification does not change anything related to the test case but it will cover also soft handover scenarios. Hence, in soft handover situation , it will have an impact on implementations, which do not follow the proposed general requirements. 

Is this CR essential ? : 

· the correction is needed because the system cannot function correctly without this correction :

· when the UE is in soft handover whose RLs are coming from different BSs, AFC precision to the Node B is not defined,

· in inter-RNC soft handover situation, the active set is maintained by several Node Bs and not only one Node B as stated before,

· therefore, it is not possible to guarantee any AFC precision within ( 0.1 ppm,

· finally, the AFC precision in soft handover situation cannot be tested,

· The soft handover is a baseline feature of the CDMA system of outmost importance for macro-diversity gain. Extensive work has been carried out on the subject showing that (see TR 25.942 section 12) the soft handover probability is about 40 % with a >90 % probability of having no more than 3 BSs in the active set. 




Consequences if 
(

not approved:
There is no minimum requirement for the AFC in soft handover.

The AFC in soft handover cannot be tested.
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6.3
Frequency Error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the carrier frequency received from the reference cell. The reference cell is defined in TS 25.133. These signals will have an apparent error due to reference cell frequency error and Doppler shift. In the latter case, signals from the reference cell must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure. The UE shall use the same frequency source for both RF frequency generation and the chip clock.
Table 6.2: Frequency Error

AFC
Frequency stability

ON
within ± 0.1 PPM
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