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Discussion/Decision
1. Introduction

At the last meeting RAN1 #68bis, the issue about timing was discussed. Some agreements and working assumption are made as follows:

Agreements

1. The HS-DPCCH timing is determined by an offset from one downlink 

2. The HS-DPCCH timing follows the Rel-5 rules relative to the downlink acting as the time reference

3. There non-time reference link follows the HARQ-ACK timing for Multiflow without MIMO case

4. The devices capable of and configured for simultaneous Multiflow and MIMO operation and not requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case.
Working assumption
The devices capable of and configured for simultaneous Multiflow and MIMO operation at least in the non-time reference cell and requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case, with the exception that the HARQ-ACK of the non-time reference cell being transmitted one HS-DPCCH sub-frame later – FFS exactly how to capture this in the spec.

a. Revisit at RAN1#69 to consider whether there are benefits to keeping the reference cell unchanged while its HARQ-ACK timing becomes one subframe later when 7 HARQ processes are configured. 

It is basically agreed with the HS-DPCCH timing in the case of Multiflow without MIMO, but still argued in the case of Multiflow with MIMO. Thus in this contribution, we discuss the HS-DPCCH timing only for Multiflow with MIMO case.
2. Discussion
2.1 Issues
For Multiflow with MIMO case, 7 HARQ process scheduling is usually configured to get additional processing time for HARQ-ACK. There will be extra 3 slots in the HARQ processing time. That how to deal with it affects the pairing rule and the time reference selection. So far, there are two distinct schemes as follows:
· Scheme 1: Maximum overlap pairing rule based on timing reference cell timeline [1]

 REF _Ref322080691 \n \h 
[2]
It means that the HS-PDSCH subframes of two cells paired are overlapped as much as possible and the timing reference cell is introduced as timeline, which follows the Rel-5 rules of HS-DPCCH timing. 
· Scheme 2: Fixed-relation pairing rule based on primary serving cell timeline [3]
It means that the HS-PDSCH subframe from the primary serving cell is restricted to the posterior one in the paired subframes and the primary serving cell is the timeline, which follows the Rel-5 rules of HS-DPCCH timing. 
The main difference between the two schemes are whether the pairing rule for MF-Tx in the 7 HARQ process scheduling is in line with the 6 HARQ process scheduling. We see scheme 1 is in line while scheme 2 is not. From the perspective of specifications, it is appropriate to keep the pairing rule accordant; otherwise two mechanisms will be more complicated.
In addition, UE gets the additional time up to 3 slots in scheme 2, so that the HARQ-ACK delay in the assisting serving cell increases 3 slots at maximum compared to Rel-5 timing rule. In our view it is not necessary since UE processing time of 7.5 slots is enough for MF-Tx just as we do not increase the UE HARQ-ACK timing in legacy 7 HARQ process scheduling. 

Proposal 1: The timing reference cell is also used in the 7 HARQ process scheduling case and kept the pairing rule same as 6 HARQ process scheduling case.

2.2 Timing Reference Cell Selection in Scheme 1
Considering different time reference selection in the scheme 1, there are two options as follows, and here we call the cell with prior HS-PDSCH subframe in the paired subframes as ‘the prior cell’ and the other cell as ‘the posterior cell’:
· Option1: Pairing and joint feedback matched rule [1]
The posterior cell should be selected as the timing reference cell in 7 HARQ process scheduling configured case, in order that the entire timing drift will be handled by NodeB (an example is shown in Figure 1 assuming the timing compression is 1.5 slots). In this option, the two HS-PDSCH subframe indexes paired are matched their HARQ-ACKs paired for joint encoding. It means that the HARQ-ACK of nth HS-PDSCH subframe is encoded with the HARQ-ACK of nth HS-PDSCH subframe, assuming that the nth HS-PDSCH subframe is paired with nth HS-PDSCH subframe. 
Additionally, the HARQ-ACK delay increase (compared to 7.5 slots) in the non-timing reference serving cell is equal to the time drift (
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), which ranges from 0 slot to 1.5 slots.
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Figure 1: HS-DPCCH Timing for MF-Tx Inter-NodeB in option 1
· Option 2: Pairing and joint feedback unmatched rule [2]
The prior cell should be selected as the timing reference cell in 7 HARQ process scheduling configured case, in which the HARQ-ACK of the non-timing reference cell is transmitted one HS-DPCCH sub-frame later (an example is shown in Figure 2 assuming the timing compression is 1.5 slots). In this option the HARQ-ACK of nth HS-PDSCH subframe in the prior cell is encoded with the HARQ-ACK of (n-1)th HS-PDSCH subframe in the posterior cell, assuming that the nth HS-PDSCH subframe is paired with nth HS-PDSCH subframe. Therefore it would cause some confusion. 
Additionally, the HARQ-ACK delay increase (compared to 7.5 slots) in the non-timing reference serving cell is equal to 3-
[image: image3.wmf]offset

T

, which ranges from 1.5 slots to 3 slots larger than option 1.
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Figure 2: HS-DPCCH Timing for MF-Tx Inter-NodeB in option 2
For clear understanding and small HARQ-ACK delay, we prefer:
Proposal 2: The posterior cell is selected as the timing reference cell in 7 HARQ process scheduling case.

3. Conclusion
In this contribution we discuss the issues on the HS-DPCCH timing for MF-Tx with MIMO. It is proposed:
Proposal 1: The timing reference cell is also used in the 7 HARQ process scheduling case and kept the pairing rule same as 6 HARQ process scheduling case.

Proposal 2: The posterior cell is selected as the timing reference cell in 7 HARQ process scheduling case.
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