3GPP TSG RAN WG1 Meeting #68

R1-120604
Dresden, Germany, 6th – 10th February 2012
Source:
QUALCOMM Incorporated

Title:
Downlink Design Aspects for UL MIMO
Agenda item:

6.6.4
Document for:
Discussion and Decision
1
Introduction

A work item on MIMO with 64QAM for HSUPA was started in [1]. The WI follows from the study conducted on UL MIMO and summarized in the technical report [2]. In this document, we address the downlink channels that are needed for UL MIMO operation. 
2

Discussion
The details of the uplink data and controls channels are presented in [3], [4]. For purposes of the discussion on the downlink channels, it is assumed that 2 transport blocks would be used for UL MIMO operation.
The downlink physical channels that are to be introduced due to UL MIMO operation are:

· Precoding Feedback Channel

· This indicates the rank and precoding information that is applied at the UE. It is desirable to re-use the F-TPICH channel that was defined for UL CLTD to the extent possible.

· It was determined during the study phase of UL MIMO that two bit of feedback was sufficient to realize the gains of UL MIMO. Therefore, the 2 bit phase only feedback on the F-TPICH channel could be used as a baseline for comparison.

· HARQ Acknowledgement feedback indicator

· In order to support the HARQ operation on the transport blocks transmitted in the secondary HARQ processes, an additional HARQ indicator bit would be required. A straightforward extension is to allocate a secondary E-HICH ACK indicator on the channelization code on which the primary E-HICH ACK indicator was allocated. In this case then the UE still de-spreads a single SF= 128 channelization code as is the case in legacy design, but it needs to monitor/receive another orthogonal signature sequence index to process the secondary E-HICH A/N indicator.

· Relative Grant Channel

· Since the E-HICH and E-RGCH follow an identical physical channel structure, we could apply the same design principle as proposed for the secondary E-HICH A/N indicator to the relative grant indicator for the secondary stream.

· Absolute Grant Channel
· Two absolute grants may be signalled for the two data streams for UL MIMO. If we assume that the UE has a single primary E-RNTI, then the E-AGCH is a common channel that masks the 16 CRC bits with the UE’s primary E-RNTI. Hence when the NodeB needs to simultaneously assign scheduling grants on the primary and secondary streams, the absolute grant information (6 bits per stream) needs to be jointly transmitted in the same TTI.
· In this case, a few design options can be considered:
· Option 1: Configure the UE with 2 E-AGCH channels  (each channel is identical to what is used today) and require the MIMO UE to monitor both E-AGCH channels every TTI.
· Option 2:  Define a new type of E-AGCH channel coding (E-AGCH CC type 1) where the NodeB where the 12 AG information bits are jointly encoded and rate matched to 60 channel bits. The legacy E-AGCH physical channel (SF = 256, QPSK) to is reused in this case. 
· Option 3: Define a new type  of E-AGCH physical channel (E-AGCH PC type 1) where we reuse legacy E-AGCH channel coding to independently encode the 6 AG information bits per stream and then reduce the spreading factor by 2 (SF = 128, QPSK symbols).
· Clearly option 2 would be the most attractive from both UE and NodeB point of view from UE implementation and NodeB code resource point of view. However, a link analysis would need to be performed to understand better the code/power/UE complexity trade-off between these options.

3
Conclusions
The downlink control channels that would need to be introduced for UL MIMO operation are discussed.
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