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1 Introduction

During RAN#53 meeting the WI for Multiflow transmission for HSPA has been approved [1] and RAN1#57 approved the CRs introducing the feature to TS25.21x specifications. RAN1 work on this WI has identified the issue of time difference between the time reference and non-time reference cells. Since a UE still has the single UL HS-DPCCH channel, where the feedback from all the DL cells is provided, it was decided by RAN1 that it is the network responsibility to choose the time reference cell, so that the abovementioned difference is less than 1.5 slots plus the additional time needed for reconfiguration (Δ) [2]. This contribution proposes particular values which may be applied as a Δ. Currently RAN1 specifications [5] captures the behaviour in section 7.2.2 with the assumption that Δ = 148 chips (-148 ≤ (DIFF ≤ 3840 + 148) in square brackets. See Annex A as a copy-paste of [5] for convenience.
2 Discussion

RAN1 has decided that network should choose the time reference cell so that the difference between DL cells is  –Δ <= τDIFF <= 3840+Δ chips. To take the decision about time reference cell upon the Multiflow setup, the network can rely on the UE legacy measurements reporting. At the same time, due to the time drift, the time difference between the cells can exceed the maximum threshold which will compromise UE HARQ reporting.

In general, the main function of Δ is to give the UE additional time needed for reliable detection (the system cannot and should not react to changes in multipath conditions) and reconfiguration after the detection that time reference cell has to be changed. For instance, if in soft handover the DL DCH timing relative to UL DPCCH timing, as observed by the UE, differs more than 148 chips around the nominal 1024 chips time difference, the DCH combining may not work anymore and the network is expected to adjust the link timing by 256 chips to stay within the combining window [3]. To analyze further this timing adjustment procedure, those 148 chips already has a buffer of 20 chips built in (it consists of 128 chips and the 20 chips of margin). According to that, the same 20 chips margin around the maximum nominal drift for Multiflow (3840 chips) can be applied as Δ value, especially when we assume the time adjustment signalling designed for soft handover to be used also when deciding the Multiflow time reference cell. In that case, 20 chips seems to be sufficient value to ensure enough time for UE reconfiguration.
At RAN4#64-Bis meeting RAN4 agreed that Δ value should not be lower than 20 chips [4]. Therefore, at this point, higher values can be taken into account as well. For example, if we assume that Δ should be considered also like a hysteresis to avoid the ping-pong effects of constantly re-assigning of the time reference cell, its value can be expected to be higher than 20 chips (e.g. 50 chips). From the other hand it should be low enough to allow the UE to handle the introduced time reduction which leads to less processing time of UL feedback data. 

3 Conclusion 

At RAN4#65 meeting RAN4 has to agree on final Δ value to close the core part of WI on time. According to Δ definition and presented analysis, 20 chips seems to be sufficient value to fulfill the requirement, however higher values are not precluded. 
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Annex A: Subclause 7.7.2 of [5]
7.7.2
Timing when Multiflow is configured

The uplink DPCH, the HS-PDSCH of the time reference cell, and uplink HS-DPCCH follow the same time as defined for the non-Multiflow case in section 7.7.1.

The timing relationship between the non-time reference cell’s HS-PDSCH subframe and the related HS-DPCCH subframe is derived from HS-PDSCH frame timing difference (DIFF of the two cells, where [-148] ≤ (DIFF ≤ [3988] chips. The cell acting as the time reference cell for HS-DPCCH is indicated by higher layers, and it can be either the serving HS-DSCH cell or the assisting serving HS-DSCH cell.

If the UE is not configured in MIMO mode in any cell, or it is configured in MIMO mode in at least one cell and the UE indicated not requiring a Longer HARQ Processing Time in higher layer capability signalling, then:

Figure 34a shows the timing offset between the uplink DPCH, the HS-PDSCHs and the HS-DPCCH at the UE when the UE is configured with Multiflow. In this case τDIFF = τnon-time reference cell - τtime reference cell.
If the UE is configured in MIMO mode in at least one cell and the UE indicated requiring a Longer HARQ processing Time in higher layer capability signalling, then:

Figure 34b shows the timing offset between the uplink DPCH, the HS-PDSCHs and the HS-DPCCH at the UE when the UE is configured with Multiflow. In this case τDIFF = τtime reference cell - τ non-time reference cell.
τtime reference cell and τnon-time reference cell above refer to the end times of the HS-PDSCH subframes of the time reference cell and the non-time reference cell respectively, with the corresponding HARQ-ACK fields in the same HS-DPCCH sub-frame.
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Figure 34a: Timing structure at the UE for HS-DPCCH control signalling with Multiflow, when the UE is not configured in MIMO mode, as well as when the UE is configured in MIMO mode in any cell and the UE indicated not requiring a Longer HARQ processing Time in higher layers
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Figure 34b: Timing of delayed HARQ-ACK with Multiflow, when the UE is configured in MIMO mode in any cell, and the UE indicated requiring a Longer HARQ processing Time in higher layers
