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1. Introduction
Asymmetric pattern and pattern combination scheme are introduced as two study areas for the improvement of IF/IS measurement. The performance of asymmetric pattern and pattern combination scheme are shown in Tdoc R1-02-1424 and R1-02-1425 separately. In this contribution, an analysis of these two schemes impact on uplink synchronisation is given. 
We suggest that the section 3-5 in this contribution is transferred to the text proposals into TR 25.888.
2. Difference between TPC and SS transmission

Although the transmission of SS is somewhat similar to the transmission of TPC as specified in TS 25.221, the following difference between SS and TPC transmission exists when analyzing asymmetric pattern and pattern combination scheme impact on uplink synchronisation.

· SS is generated by the estimation of uplink timing from the received midamble allocated for the UE; while TPC transmitted in DL is generated by the estimation of received UL signal SIR by the Node B. 

· UL synchronisation is related with the distance variance from the mobile to the Node B which is determined by the UE mobile speed and the moving direction; while power control is related with the interference in the timeslot (UL PC is related with interference within its own cell and interference from other cells; DL PC is related with the inference from other cells). 

· SS command will be executed once every M sub-frames which is given by higher layer parameter though it will be received once per sub-frame; while TPC command will be executed when it is received. 

3. Association between SS commands and controlled timeslots in asymmetric pattern and pattern combination scheme
During uplink synchronisation in 1.28Mcps TDD, the SS is utilised to command a timing adjustment by (k/8) Tc each M sub-frames, where Tc is the chip period. The k and M values are signaled by the network. The SS, as one of L1 signals, is to be transmitted once per 5ms sub-frame. 

3.1 Association between SS commands and controlled timeslots in asymmetric pattern

In section 6.2.2.3 in TS25.221, the Association between SS commands and controlled timeslots is given in conventional scheme in which symmetric pattern is used. While in asymmetric pattern, different timeslot allocations are used in 2 sub-frames, if the original association in conventional scheme is still used, it may cause some confusions in asymmetric pattern. For example, before TS#1 and TS#3 in frame # i+1, 2 SS commands transmitted in TS#4 in frame # i and TS#0 in frame # i+1 will be received, but these 2 SS commands control which UL timeslot or both of them? So new association between SS commands and controlled timeslots can be defined in asymmetric pattern like this: SS transmitted in DL TS #4 in frame # i based on the timing estimation of UL TS #1 in frame # i can be used to control UL timing of TS#1 in frame # i+1, and SS transmitted in DL TS #0 in frame # i+1 based on the estimation of UL TS #3 in frame # i can be used to control UL timing of TS#3 in frame # i+1. 


[image: image1.wmf] 

UE receives 

SS from DL

 

UE receives 

SS from DL

 

SS generating and 

transmitting in the DL

 

SS generating and 

transmitting 

in the DL

 

UE receives 

SS from DL

 

SS generating and 

transmitting in the DL

 

Node B

 

TS0

 

Frame # i

 

Frame # i+1

 

 Figure 1. SS generating and transmitting for asymmetric pattern in 1.28Mcps TDD

3.2 Association between SS commands and controlled timeslots in pattern combination scheme

Pattern combination scheme is one kind of symmetric pattern and will not raise the same problem of SS command mapping as asymmetric pattern. So it will not impact on association between SS commands and controlled timeslots in the current specification of UL synchronisaiton part (TS 25.221 section 6.2.2.3). In addition, for pattern combination scheme, timeslot allocation is changed frame by frame. Between the 2 frames, for example, TS#1 in frame # i+1 is controlled by the SS command transmitted in TS#4 in the previous sub-frame by estimation of timing of TS#3. Considering the estimation of timing in UL synchronisation, not as interference in power control procedure, it is reasonable to use the estimation of timing in TS #3 to adjust the timing of TS #1 in the next sub-frame. 
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 Figure 2. SS generating and transmitting for pattern combination scheme in 1.28Mcps TDD
4. Analysis of asymmetric pattern and pattern combination scheme impact on the performance of Uplink synchronisation

4.1 Asymmetric pattern impact on the performance of UL synchronisation

Following are the analysis of the maximum SS delay impact on the performance of UL synchronisation in asymmetric pattern compared to the conventional scheme. 
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Figure. 3 Calculation of SS delay in asymmetric pattern impact on the performance of UL sync

Assume that mobile moves at the high speed of 120km/h far away along the direction of cell radius (A(B). Two parameters are defined as following: 
1. SS_delay_difference (s): the difference of SS delay by using our proposed scheme compared to the conventional scheme, e.g. asymmetric pattern. SS delay assumes the total delay from the genaeration of SS command ,including estimation of UL timing to the execution of the SS command for adjusting the UL timing. When considering M=1case, in asymmetric pattern, SS delay will be one frame, while in conventional scheme, SS delay will be one sub-frame. So for asymmetric pattern, SS_delay_difference=5 ms when M=1.  
2. Timing_variance: The value of timing delay of the received signal when mobile moves from A to B in the view of the receiving point of Node B receiver.
Note that the distance from A to B will be 120km/h*SS_delay_difference=33.3*SS_delay_difference (m).

Hence, we can calculate the value of Timing_variance which can be caused by SS_delay_difference: 
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When SS_delay_difference=5ms=5*10-3s, the result is 
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Compared to the accuracy of UL synchronisation which is 1/8 chip (0.78*10-6s=0.977*10-7s): 
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So from the above calculation, we can see that 5ms SS delay results in the timing variance much less than 1/8 chip duration, and will cause a negligible impact for the UL Synchronization performance. 

When considering M>1 scenario, SS delay in our proposed scheme and conventional scheme should be considered under the same M parameter. Take M=8 for an example, after 8 SS commands received in 8 sub-frames, one UL timing adjustment will be performed once. Hence, in the case of both our proposed scheme and conventional scheme, even though SS command is generated once one sub-frame, SS commands execute once per 8 sub-frames. Therefore, the difference of SS delay in our proposed scheme and conventional scheme will be the same as that of M=1 case. 

4. 2 Pattern combination scheme impact on the performance of UL synchronisation 

There are two schemes of SS generating and transmitting for pattern combination scheme. When the processing time is enough for generating SS based on UL timing estimation of TS3, and transmitting in the DL TS4 in the same sub-frame, then scheme 1 is used. Otherwise, if the processing time isn’t enough for generating SS based on UL timing estimation of TS3, and transmitting in the DL TS4 in the same sub-frame, scheme 2 will be used. 
Scheme 1 is one kind of conventional UL synchronisation scheme, and has the same performance of UL synchronisation with the conventional scheme. As to scheme 2, similar analysis can be applied as we analyzed in Section 4.1, and the possible maximum SS delay by using pattern combination scheme 2 compared to the conventional scheme will not exceed one sub-frame (5ms), so it will also cause negligible impact on the UL synchronization of pattern combination scheme as we showed in Section 4.1.
4.3 Special case impact on the performance of UL synchronisation

If the processing time is enough for generating SS based on UL timing estimation of TS3, and transmitting in the DL TS4 in the same sub-frame, special case scheme 1 for UL synchronisation is used. Otherwise, if the processing time isn’t enough for generating SS based on UL timing estimation of TS3, and transmitting in the DL TS4 in the same sub-frame, special case scheme 2 for UL synchronisation is used. There will be one sub-frame delay compared to special case scheme 1, this is the same as the pattern combination in Section 4.2. 

Scheme 1 is one kind of conventional UL synchronisation scheme, and has the same performance of UL synchronisation with the conventional scheme. As to scheme 2, similar analysis as impact on asymmetric pattern can be used, and one sub-frame delay will cause very little impact on pattern combination scheme as we showed in Section 4.1. 
5. Conclusion

5.1 For asymmetric pattern, in order to remove the confusions in association between SS commands and controlled timeslots described in the current specification, new definition of association should be made for asymmetric pattern, such description like this will be added in 25.221 section 6.2.2.3: “For asymmetric pattern, SS command transmitted in DL TS #4 in frame # i based on the timing estimation of UL TS #1 in frame # i can be used to control UL timing of TS#1 in frame # i+1, and SS command transmitted in DL TS #0 in frame # i+1 based on the estimation of UL TS #3 in frame # i can be used to control UL timing of TS#3 in frame # i+1.”
For pattern combination scheme, it will not impact on this association in the current specification.

5.2 From the above analysis, asymmetric pattern, pattern combination scheme and special case will cause very little impact on the performance of UL synchronisation, which can be neglected.

Section 3-5 are proposed to be put into TR25.888 section 6.1.6.4: Impact on UL synchronisation.
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