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1. Introduction

In the last RAN2 46 meeting, the timing drift problem due to the Node B’s oscillator’s drift was raised and it was commented that there may be some effect on the L1 soft combining schedule. In this paper, we give the analysis on this problem.    

2. Analysis

Problem: Currently, L1 combining window size is 1 TTI plus 1 slot (prior and after). If a neighbor cell’s L1 combining period start falls into the edge area of this window, the timing drifting may cause the neighbor cell’s L1 combining period to fall out of the combining window. Figure 1 shows the concern.

However, the RNC can schedule the L1 combining period as fast as every modification period (which is often 5 sec long.). The RNC can set up a margin value for the L1 combining window (say, 1 TTI-τ) to cope with the drifting problem. Whenever the L1 combining period start of neighbor cell 1 falls out of this margin area, the RNC will re-schedule the L1 combining for the neighbor cell 1. For example, in Figure 1, at time T2, the RNC will select the TTI 24 as the L1 combining period start. This re-scheduling can give enough flexibility to take care of the drifting problem. Then via the MCCH, the new L1 combining scheduling information is conveyed to the UE. The UE will use the updated L1 combining information for the soft combining.  Further, the drifting is basically a very slow procedure. The modification period is fast enough to deal with the issue. Figure 2 shows how the margin value is applied.   


[image: image1]
Figure 1: Possible drifting affecting the L1 combining
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Figure 2. Re-scheduling to resolve the possible drifting issue

The current signaling has 2 bits which can cover 3 TTI window sizes [2]. This allows the UE to detect that the network timing has drifted more than the UE is required to combine, providing robust support for this error condition. 

Scheduling seems to be the most efficient way to compensate for drift, since it does not require reconfiguring the S-CCPCH.  We can also increase the amount of drift that can be tolerated by adjusting the timing with more precision than on a per TTI basis.  Adjusting the S-CCPCH to P-CCPCH delay (sccpch) can provide up to 10ms of additional delay before timing would need to be adjusted.  Therefore, scheduling can be used in conjunction with adjusting S-CCPCH timing: adjusting S-CCPCH timing can be used to increase tolerance to drift, and scheduling can be used to correct for drift once it occurs without reconfiguring S-CCPCH.

3. Conclusions

· Re-scheduling of the L1 combining period which can be as fast as 5 seconds can resolve the drifting issues efficiently.
· Rescheduling can be used beneficially in combination with adjusting S-CCPCH timing (such as through sccpch).  Adjusting timing can help increase the initial tolerance to drift, while rescheduling can be used to correct for drift once it occurs without loss of data.

· The signaling approach in [2] is robust to error conditions where inter-SCCPCH delay exceeds the 1 TTI + 1 slot that the UE is required to combine.  The signaling can indicate delays covering 3 TTIs, so the UE can determine that the network timing has drifted beyond what it is required to combine, and will not erroneously combine.
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At Time t2, neighbor cell 1 L1 combining period is out of the serving cell’s combining window due to the drifting.  
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At Time t1, neighbor cell 1 L1 combining period is within the serving cell’s combining window.  
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At Time t1, neighbor cell 1 L1 combining period is still within the serving cell’s combining window, but out of the safe area, which triggers the re-scheduling.
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TTI 24 is selected to be as the L1 combining period start in the neighbor cell 1 as the result of the re-scheduling 
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Safe Area; no re-scheduling occurs; 1 TTI-τ
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Safe Area; no re-scheduling occurs; 1 TTI-τ















