3GPP TSG RAN WG1 Meeting #57bis
    R1-092839
Los Angeles, CA, USA 
29th June – 3rd July, 2009
Agenda item:   14
Source:        ZTE

Title:


  Dual-layer BF Remaining Issues
Document for:
  Discussion and decision
1 Introduction

In RAN#43 meeting, a work item for Rel-9 was agreed to further extend the single layer beamforming in Rel-8 to single user dual layer beamforming [1]. In last RAN1 meeting, some aspects that may impact the specification were discussed in [2] such as UE-specific RS pattern and overhead, rank adaptation, CQI/PMI/RI feedback scheme and whether introducing layer shifting and MU-MIMO etc. In this contribution we give our views about these aspects and further give some discussions on transmission mode definition and related control signaling consideration about beamforming in Rel-9 that may also impact the specification. 

2 Some Views on Dual-layer Beamforming
· UE-specific RS design

· The same UE-specific RS pattern for rank 1 and rank 2 should be used considering the backward compatibility and complexity. Reuse Rel-8 rank 1 DRS pattern is preferred. Furthermore, it is also suggested to keep the same lower rank DRS pattern (1 layer and 2 layer) in Rel-9 and Rel-10.
· Feedback aspects
· For PMI and RI, there is no need for feedback in TDD when we can get enough and accurate channel state information from SRS based on channel reciprocity. However, in FDD PMI and RI feedback should be considered due to much less correlation in channel reciprocity. 
· The CQI estimation can be based on the SRS and all available CRSs. The interference between the two layers can be adjusted by eNB according to the weight vectors; therefore eNB can further revise and compensate the CQI. 
· The CQI feedback mode for SU dual layer BF can be the same as the one for closed loop spatial multiplexing in Rel-8. For rank-1 MU dual layer BF, the CQI feedback mode is the same as that for transmission mode 7 in Rel-8.
· Layer shifting
· The benefits of introducing layer shifting include saving of control signaling overhead because of the same behaviors of two layers. ACK/NACK and CQI feedback bits could be reduced. However, if the performance of the two layers highly lopsided the system performance will degrade. Therefore, we do not see the necessary on introducing the layer shifting at present, whether this feature will be introduced should be justified by the performance result.
· Supporting of multi-user beamforming

· Dual layer beamforming based single cell MU-MIMO should be supported in Rel-9 due to its exhibited performance gain. From the standardization perspective, some considerations on SU-MIMO can be easily extended to MU-MIMO (i.e. UE has no knowledge of the other schedule UE). There is only small possible difference that DL control signaling need to be considered specifically for MU-MIMO.
3 Define New Transmission Mode for BF in Rel-9
Dual-layer beamforming is not supported in LTE R8 specification [4], so new transmission mode should be defined to support dual-layer beamforming in LTE R9. DCI format 2B is based on DCI format 2/2A without PMI information. Following list some options to define the new transmission modes in Rel-9.
· Option 1:
Distinguish dual-antenna ports and single-antenna port by DCI format. This is shown in Table 1.
Table 1 PDCCH and PDSCH for Mode 8 in Rel-9 supporting SU-MIMO beamforming
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 8– 

PDCCH and PDSCH configured by C-RNTI
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port

	
	DCI format 2B
	UE specific by C-RNTI
	Dual-antenna port 

	Mode 8 – 

PDCCH and PDSCH configured by SPS C-RNTI
	DCI format 1A
	Common and UE specific by SPS C-RNTI 
	Single-antenna port

	
	DCI format 2B
	UE specific by SPS C-RNTI
	Dual-antenna port


· Option 2:
Distinguish dual-antenna ports and single-antenna port by TB on/off mechanism in DCI format 2B. This is shown in Table 2.
Table 2 PDCCH and PDSCH for Mode 8 in Rel-9 supporting SU-MIMO beamforming
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 8 – 

PDCCH and PDSCH configured by C-RNTI
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2B
	UE specific by C-RNTI
	Dual-antenna port or single-antenna port 

	Mode 8 – 

PDCCH and PDSCH configured by SPS C-RNTI
	DCI format 1A
	Common and UE specific by SPS C-RNTI 
	Transmit diversity/ single-antenna port 

	
	DCI format 2B
	UE specific by SPS C-RNTI
	Dual-antenna port or single-antenna port 


· Option 3: 

The different states are distinguished by signaling in DCI Format. This is shown in Table 6.A DCI format 1A’ is defined by modifying DCI format 1A to get one additional signalling option to distinguish transmit diversity and single-antenna port.
a) DCI format 1A’ payload is same with DCI format 1A payload[3].
Table 3 PDCCH and PDSCH for Mode 8 in Rel-9 supporting SU-MIMO beamforming
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 8 – 

PDCCH and PDSCH configured by C-RNTI
	DCI format 1A’
	Common and

UE specific by C-RNTI
	Transmit diversity or single-antenna port 

	
	DCI format 2B
	UE specific by C-RNTI
	Dual-antenna port 

	Mode 8 – 

PDCCH and PDSCH configured by SPS C-RNTI
	DCI format 1A’
	Common and UE specific by SPS C-RNTI 
	Transmit diversity or single-antenna port  

	
	DCI format 2B
	UE specific by SPS C-RNTI
	Dual-antenna port 


b) Add one bit to DCI format 1A payload;
Table 4 Transmission scheme indicator
	Transmission scheme indicator
	Transmission scheme

	0
	Transmit diversity

	1
	Single-antenna port


Table 5 PDCCH and PDSCH for Mode 8 supporting SU-MIMO beamforming
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 8 – 

PDCCH and PDSCH configured by C-RNTI
	DCI format 1A
	Common 
	Transmit diversity

	
	DCI format 1A’
	UE specific by C-RNTI
	Transmit diversity or Single-antenna port

	
	DCI format 2B
	UE specific by C-RNTI
	Dual-antenna port 

	Mode 8 – 

PDCCH and PDSCH configured by SPS C-RNTI
	DCI format 1A
	Common 
	Transmit diversity

	
	DCI format 1A’
	UE specific by C-RNTI
	Transmit diversity or Single-antenna port

	
	DCI format 2B
	UE specific by C-RNTI
	Dual-antenna port 


4 Conclusion
In this contribution we give some views on the potential specification impacts brought by the dual layer beamforming. More importantly, we give some options on how to define the new transmission mode in Rel-9 to support dual layer beamforming. In these options our preference is option 2 or option 3 b).
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