3GPP TSG-WG4 Meeting #64
R4-123992
Qingdao, China, 13 – 17 August 2012
Agenda item: 
6.32
Source: 
Qualcomm Incorporated

Title: 
On the tolerance of timing drift for Multiflow HSDPA
Document for:
Discussion
1
Introduction
RAN1 has agreed on timing aspects for Multiflow HSDPA and informed RAN4 of their decision in [1]. They also asked some questions on timing drift as follows:
· RAN1 requests RAN4 to define the value of Δ while taking into account that the UE HARQ ACK reporting may be compromised if the value of τDIFF has drifted beyond 3840+Δ chips or beyond -Δ chips.
· RAN1 requests RAN4 to define the value of Δ1 where Δ1 is the hysteresis in the UE reporting introduced for the purpose of avoiding ping-pong.

This contribution discusses the issue on timing drift raised by RAN1.
2
Summary from RAN1
The following agreements have been made in RAN1 [1]:

· The UL DPCCH timing is not affected in any way by changes to the time reference cell.

· The time difference between the time reference cell and the non-time reference cell at the UE is denoted as τDIFF. The τDIFF is based on the frame time difference between P-CCPCHs of the serving and the assisting serving HS-DSCH cell.

· The pairing of HS-DSCH subframes of the serving and assisting serving cell is based on maximum subframe overlap.  The “maximum overlap” rule for subframe pairing is used regardless of the number of HARQ processes configured. The HARQ-ACK response corresponding to the paired HS-DSCH subframes are transmitted together in the same slot on the HS-DPCCH channel.

· In accordance with the principle of maximum overlap, the range of τDIFF is –Δ <= τDIFF <= 3840+Δ chips.

·  RAN4 is requested to define the value of Δ.

· If the value of τDIFF has drifted beyond 3840+Δ chips or beyond -Δ chips, then the UE HARQ ACK reporting may be compromised.

· Some hysteresis is needed in the timing of the UE reporting of the time drift to avoid ping-pong. The UE informs the network about the time drift when τDIFF = 3840+ Δ1 or τDIFF = -Δ1 where Δ1< Δ. It is left to RAN2 to decide on the details of the mechanism to be used for the UE reporting.
· RAN4 is requested to define the value of Δ1
3
Timing relation
Timing relation of HS-DPCCH and HS-PDSCH in the UE can be categorized by two cases: 6 HARQ and 7 HARQ. When 6 HARQ is configured with Multiflow HSDPA, the timing relationship between HS-PDSCH and HS-DPCCH is given by Figure 1.
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Figure 1: Timing relation between HS-PDSCH and HS-DPCCH in UE when 6 HARQ configured

In this case, diff is defined by 

diff = Tnon-ref - Tref
where Tref is the frame time of P-CCPCH of the time reference cell and Tnon-ref is the frame time of PCCPCH of the non-time reference cell. The range of diff will be
-NodeB ≤ diff ≤ 1.5 slot + UE
where NodeB is related to NodeB scheduling time reduction and UE is related to UE HS-DPCCH transmit time reduction. It should be noted that UE HS-DPCCH transmit time reduction has been reduced from ≈7.5 slots to (≈6 slots - UE) due to maximum overlapping rule for HS-PDSCH pairing.
When 7 HARQ is configured with Multiflow HSDPA, the timing relationship between HS-PDSCH and HS-DPCCH is given by Figure 2.
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Figure 2: Timing relation between HS-PDSCH and HS-DPCCH in UE when 7 HARQ configured
In this case, diff is defined by 

diff = Tref - Tnon-ref.
The range diff of will be
-UE ≤ diff ≤ 1.5 slot + NodeB.
It should be noted that the position of UE and NodeB becomes switched compared to 6 HARQ case. UE HS-DPCCH transmit time reduction has been reduced from ≈7.5 slots to (≈7.5 slots - UE) due to maximum overlapping rule for HS-PDSCH pairing. 
Considering that the available UE HS-DPCCH transmit time is tighter in 6 HARQ case, UE can be determined based on 6 HARQ case. The same statement can be made for NodeB scheduling time reduction.
The real transmit timing of HS-PDSCH at NodeB would not ping-pong and the transmit timing drift would be one way (either right or left). Therefore, a larger  will not be required to prevent ping-pong between time reference cell and non-time reference cell. Furthermore, given that UE HS-DPCCH transmit time has been already reduced by up to 1.5 slots due to the maximum overlapping rule of HS-PDSCH, it is desirable not to burden further on UE HSDPA processing. It is proposed to specify  as 50 chips which can be budgeted by
· 30 chips for hysteresis including UE measurement inaccuracy

· 20 chips for the time reference cell reconfiguration delay that can be introduced by the network procedure

Therefore, 1 can be set as 30 chips accordingly.
The maximum UE transmit timing adjustment rate shall be ¼ chip per 200ms [2]. This implies that the maximum NodeB timing drift is less than ¼ chip per 200 ms. 30 chips of hysteresis can provide at least 12 second from the time the maximum overlapping rule is violated, assuming that the time reference cell and the non-time reference cell drift in an opposite direction. 20 chips of time reference cell reconfiguration delay due to network procedure [3] can provide at least 8 second for the worst case scenario. It should be noted that the UE behavior is not specified when the network fails to reconfigure the time reference cell appropriately within a given time.
Proposal: In response to RAN1 LS [1], the following values are proposed:

 = 50 chips

1 = 30 chips

4
Conclusion
RAN1 asked some two questions on timing drift for Multiflow HSDPA as follows:

· RAN1 requests RAN4 to define the value of Δ while taking into account that the UE HARQ ACK reporting may be compromised if the value of τDIFF has drifted beyond 3840+Δ chips or beyond -Δ chips.
· RAN1 requests RAN4 to define the value of Δ1 where Δ1 is the hysteresis in the UE reporting introduced for the purpose of avoiding ping-pong.

This contribution has discussed the issue raised by RAN1 and has made the following proposal:
Proposal: In response to RAN1 LS [1], the following values are proposed:

 = 50 chips

1 = 30 chips
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