3GPP TSG-RAN WG1 Meeting #68
R1-120654
Dresden, Germany 6 – 10 February 2012
Agenda item:

6.5.2
Source:



Nokia Siemens Networks

Title:
HS-DPCCH structure and timing with Multiflow HSDPA
Document for:

Discussion and Decision

1  Introduction

In the context of the WI Multiflow transmission for HSDPA [1], some discussion has arisen about the HS-DPCCH structure and HARQ-ACK processing time budget. In this contribution, we maintain our preference for the joint HS-DPCCH structure defined in Rel-8 against the dual HS-DPCCH option. In addition, RAN1#67 made a decision of the Node B processing time budget setting some boundaries to the feedback design:

· The HS-DPCCH design for HSDPA Multiflow does not reduce the Node B processing time from HARQ-ACK to HS-SCCH for neither the assisting cell nor the cell being assisted, for both MIMO and non-MIMO cases.
We also suggest some solutions that could alleviate the potentially strict timing requirements for UEs with limited capabilities [2].
2  Discussion

In the design of the UL feedback channel for Multiflow, two options exist: carrying the HARQ feedback on two separate channelization codes (Figure 1, left), or a composite feedback design on a single HS-DPCCH, as in Figure 1, right.
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Figure 1: dual- and single HS-DPCCH
The decision to support single HS-DPCCH joint structure as defined for Rel-8 MC-HSDPA has been reached after considering the advantages and disadvantages of each scheme, which are enumerated in the following:

· Advantages of using single HS-DPCCH versus dual HS-DPCCH: lower power consumption, lower multi-user interference created, lower cubic metric, reuse of existing MC-HSDPA structure, and in addition to the Rel-8 discussion, the dual-HS-DPCCH structure with independent timings would lead to two mid-slot power changes in the uplink. This would be especially disadvantageous for a Rel-11 type dual-HS-DPCCH ACK/NACK detection  performance due to I/Q leakage.

· Disadvantages of using single HS-DPCCH versus dual HS-DPCCH: subframe pairing restriction between primary and secondary serving cells (1.5 slots), HS-DPCCH timing compression (1.5 slots).
Thus, in line with the preferences of other companies expressed in [3], [4] and [5]:
Proposal 1: The Multiflow HSDPA UE reports the composite ACK/NACK and CQI information to the primary serving cell and the secondary serving cell using the mutlicarrier HS-DPCCH format.
Regarding the required compression in the HARQ loop timing we think that it should not be taken from the Node B side as agreed in RAN1#67. 
Proposal 2: Time compression in the HARQ loop for Multiflow HSDPA should be taken from the UE’s existing HARQ budget and there should be no compression of HARQ-ACK processing time budget for NodeB. 

It is understood that certain UE platforms may have difficulties absorbing all the tightening in the processing time budget. In order to have more relaxed UE requirements in the Multiflow operation, we would suggest discussing the possibility of tying the HS-DPCCH timing with Rel-5 rules to the Node B being assisted, and taking the tightening of the HARQ-ACK timeline in the UE towards the assisting Node B, and allowing the UE to indicate the maximum TBS it is able to process from the assisting Node B in its capability signalling.

Proposal 3: The Multiflow UE follows the Rel-5 timeline for HS-DPCCH, the timing reference being the downlink of the Node B being assisted

Proposal 4: The Multiflow UE absorbs the uncertainty due to the assisting and assisted Node B downlinks not being time aligned in its assisted cell’s HARQ-ACK timing

Proposal 5: Discuss if the tightening in the assisted cell’s processing time budged should be offset by having a UE capability set limitation to the maximum TBS the assisting cell is allowed to transmit.
3  Conclusions

In this contribution we have presented our view on the HS-DPCCH structure and HARQ-ACK timing in Multiflow and make the following proposals.
Proposal 1: The MF-HSDPA UE reports the composite ACK/NACK and CQI information to the primary serving cell and the secondary serving cell using the Rel-8 HS-DPCCH format.
Proposal 2: Time compression in the HARQ loop for Multiflow HSDPA should be taken from the UE’s existing HARQ budget and there should be no compression of HARQ-ACK processing time budget for NodeB. 

Proposal 3: The Multiflow UE follows the Rel-5 timeline for HS-DPCCH, the timing reference being the downlink of the Node B being assisted
Proposal 4: The Multiflow UE absorbs the uncertainty due to the assisting and assisted Node B downlinks not being time aligned in its assisted cell’s HARQ-ACK timing
Proposal 5: Discuss if the tightening in the assisted cell’s processing time budged should be offset by having a UE capability set limitation to the maximum TBS the assisting cell is allowed to transmit.
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