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1 Introduction
At the last RAN2#78 meeting, we presented a discussion paper ([1]) on mechanism for updating of cell pairing, and two issues were discussed:
Issue 1: Cell pairing information

Which entity will determine cell pairing information, the UE or the network? What is the exact content of cell pairing information?

Issue 2: Mechanism for updating of cell pairing

Regarding the maximum time difference of the two serving cells (1.5 slots), what is the mechanism for the network to meet the requirement?

Since there were still some discussions and concerns on sub-frame pairing issue in RAN1#69 meeting, the topic of cell pairing was not further discussed in RAN2. As it can be seen in RAN1#69 meeting minutes ([2]), it was agreed to use “maximum overlap” rule to generate cell pairing information or sub-frame pairing information, so the first issue is already solved.
Regarding the second issue, there were also discussions in the RAN1#69 meeting, and finally a LS ([3]) was sent to RAN2. In this paper, we try to provide our analysis on sub-frame pairing issues for multiflow.
2 Discussion
2.1 Background of sub-frame pairing issues
The time difference between the time reference cell and the non time reference cell at the UE is denoted as τDIFF, and τDIFF is shown in figure 1 ([3]). According to RAN1 conclusion, the pairing of HS-DSCH sub-frames of the serving cell and the assisting serving cell is based on “maximum subframe overlap” rule, and the range of τDIFF is –Δ <= τDIFF <= 3840+Δ chips according to the rule. It is noted that for the timing structure at the UE side, 6 HARQ processes are assumed on both the serving cell and the assisting serving cell.
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Figure 1: Timing structure at the UE for HS-DPCCH control signalling with Multiflow
In addition to Δ, RAN1 also discussed some hysteresis in order to avoid ping-pong. The UE informs the network about the time drift when τDIFF = 3840+ Δ1 or τDIFF = -Δ1 where Δ1< Δ, and we provide figure 2 to illustrate the usage of Δ1.

[image: image2.emf]Sub-frame 0 Sub-frame 1 Sub-frame 2 Sub-frame 3 Sub-frame 4

Sub-frame 0 Sub-frame 1 Sub-frame 2 Sub-frame 3 Sub-frame 4

ACK CQI ACK CQI

7.5 slots

6 slots

1.5 slot

Δ

1

Δ

Time Drift


Figure 2: Multiflow timing hysteresis
In RAN2#78 meeting, it was agreed to extend the “Downlink secondary cell info FDD” IE with the indication for the time reference cell ([4]), and thus the network should make sure that the interpretation from UE side should meet the requirement of the “maximum overlap” rule.
2.2 Mechanism for updating of the time reference cell
In order to meet the HS-DPCCH timing requirements, the network should provide the suitable cell pairing information to the UE, and basically there are two scenarios.
Scenario 1: the UE is configured from non multiflow operations to multiflow operations
In this scenario, it is natural that the network provides the time reference cell information to the UE. Currently RAN2 has agreed that it is possible to use legacy mobility procedures to configure multiflow operations, e.g. reconfiguration messages following measurement report of event 1A or 1B. During the soft handover procedure, the UE is required to measure the Timing difference between its DPCH and SFN in the target cell and it reports it to the SRNC, and then the SRNC sends this Timing difference value in two parameters Frame Offset and Chip Offset over Iub to NodeB.

It is noted that such Timing difference is already included in the IE “Cell synchronisation information” in the MEASUREMENT REPORT message ([5]).

Based on the IE “Cell synchronisation information”, the SRNC could know the SFN in the target cell, and in addition it already has the SFN information in the serving cell based on DOFFFDD, so the time reference cell information could be generated. An example for network behavior on deciding the time reference cell is shown in figure 3, and it is noted that the start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames and the HS-PDSCH starts 2 slots after the start of the HS-SCCH.
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Figure 3: the network generates the time reference cell information based on DOFFFDD and OFF+Tm
Scenario 2: the UE is configured from multiflow operations to multiflow operations with changing the time reference cell
In this scenario, the time reference cell is changed, and we think that the same solution for the scenario 1 could be used, i.e. the UE is required to report the IE “Cell synchronisation information” of the target cells, and then the time reference cell information is generated.
In practical networks, the time difference between multiflow cells may drift because Node B clock may drift, and we think that the RNC can simply consider a time margin when deciding the time reference cell in order to overcome the time drift issue. For example, the RNC can consider that the valid range of sub-frame difference between multiflow cells is between 0 and 3840 chips, and the time margin Δ1 is seen to overcome drift time between the time reference cell and the non time reference cell.
In general, it is seen that the network could be implemented in a way to solve the time drift issue for sub-frame pairing, and there is no need for any impact on the standard.
Proposal 1: Do not specify any mechanism for the UE to signal when the time drift is exceeded.
3 Conclusion

In this paper, we give analysis on sub-frame pairing issues for multiflow. It is proposed:
Proposal 1: Do not specify any mechanism for the UE to signal when the time drift is exceeded.
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