3GPP TSG-RAN WG1 Meeting #64
R1-110786
Taipei
21 - 25 February 2011
Agenda item:
5.3.2



Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
HS-DPCCH design for 8C-HSDPA
Document for:
Discussion & Decision
1 Introduction

A WI on 8C HSDPA was approved in RAN#50 [1].  The WI aims to allow 5-8 carriers for HSDPA operation in a NB.  This feature shall reuse as much as possible the functionality defined in previous releases notably 4C-HSDPA.  It was agreed at RAN1#63bis [2] that 8C HSDPA shall be designed so that it can operate with a single UL carrier. It is evident that the UL signalling for 8 DL carriers is going to be a challenge and some compromises will inevitably have to be made. 
Several companies have presented proposals [3], [4], [5]  to group downlink carriers in order to minimise the signalling overhead. In an accompanying paper [6] we outline one such scheme. In this paper we further explore the implications of this method on the HS-DPCCH.
2 Discussion
If the different 5C, 6C, 7C and 8C HSDPA configurations have their carriers grouped into exactly 4 carrier-entities by RRC-configuration, the feedback for these carrier-entities can be provided by a single SF 128 HS-DPCCH. This can be carried on a single UL carrier (regardless of the number of uplink carriers actually configured).
Proposal 1: a single SF128 HS-DPCCH is configured on the UL carrier
2.1 CQI

When scheduling a UE on a carrier-entity (i.e. a pair of carriers), the NB may select codes on one carrier or the other or both. In order to make the selection, the NB needs CQI for each carrier.  Two options could be considered:

1) An overall CQI for the paired carriers together with an offset CQI for each of the individual carriers in the pair.  The offset CQI should require less bits than an absolute CQI value, since it is expected that the difference in CQI between the carriers would be limited (like in LTE), or
2) Just CQI for each carrier in the carrier-entity independently.

An overall CQI would give information suitable for scheduling a transport block across both carriers in the entity, taking into account the coding gain across the paired carriers.  This information is not available in option 2.  Ideally the two offset CQI values would be able to be fitted into the same signalling space as a single normal CQI value - i.e. 2 bits each. 
The amount of CQI information would by this method be double that of 4C-HSDPA; a longer CQI/PCI update cycle (i.e. 8 ms) could be used to avoid increasing the signalling load on the HS-DPCCH. Alternatively, the offset CQI values could be sent less frequently than the overall CQI value. 
Proposal 2: CQI for a carrier-entity consists of an overall CQI value for the pair of carriers, and two offset CQI values (one for each carrier in the pair, relative to the overall CQI value). 
2.2 PCI

MIMO should be enabled/disabled for an entity rather than for an individual carrier, i.e. for both carriers, or neither.  There should not be an entity where one carrier is configured for MIMO and the other is not. 

Proposal 3: MIMO is enabled for each carrier-entity rather than for each individual carrier.
Both MIMO streams should use the same code allocation used by the entity (note: the number of codes among carriers can be different).  This is to follow the same operation as in single carrier (i.e. both streams use the same codes).

Proposal 4: Both MIMO streams in a carrier-entity use the same code allocation. 

PCI could be sent per carrier, corresponding to the individual radio channel of each carrier, or a single PCI for the carrier-entity. Evaluation is needed to determine whether a single PCI per carrier-entity is sufficient. 

Observation: Evaluation is needed to determine whether a single PCI per carrier-entity is sufficient.
2.3 ACK/NACK Format

Since with carrier pairing the maximum number of HS-DSCH transport blocks is the same as in legacy 4C-HSDPA, no change is needed in ACK/NACK format. 
Proposal 5: Reuse ACK/NACK codebooks from 3 and 4 carriers in 4C-HSDPA.
3 Conclusions
A design for 8C-HSDPA with 1 UL carrier can be achieved re-using much of the 4C-HSDPA design, particularly the single SF128 HS-DPCCH channel.
Proposal 1: A single SF128 HS-DPCCH is configured on the UL carrier

Proposal 2: CQI for a carrier-entity consists of an overall CQI value for the pair of carriers, and two offset CQI values (one for each carrier in the pair, relative to the overall CQI value).
Proposal 3: MIMO is enabled for each carrier-entity rather than for each individual carrier

Proposal 4: Both MIMO streams in a carrier-entity use the same code allocation. 

Proposal 5: Reuse ACK/NACK codebooks from 3 and 4 carriers in 4C-HSDPA.
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