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1 Introduction

During RAN1#68bis, several documents [1,2,3] discussing the HARQ re-transmission operation for UL MIMO with 64QAM were presented and resulted in the following set of agreements:
Agreed cases:

· Retransmission of a failed rank1, rank2 allowed, Re-TX = rank1 always

· Retransmission of rank2 nack/nack, rank2 allowed, Re-TX = rank2

· Retransmission of rank2 nack/nack, max rank changed to 1, Re-TX = rank2

· Retransmission of rank2 nack/ack, Re-Tx stream 1, new data on stream 2, if data available and allowed by max rank

· Retransmission of rank2 ack/nack, new data available and rank2 allowed: new data on stream 1, Re-TX on stream 2

It was further decided to discuss the remaining scenarios (not covered above) on the RAN1 HSPA e-mail reflector and see if companies can align their views prior RAN1#69.
In this document, we summarize the findings from the constructive discussions that took place between April 25th and May 11th. 
2 Discussion Summary
An initial assessment of potential HARQ re-transmission scenarios was identified and is presented in Table 1.

When discussing the different scenarios, the following design principles were followed:

· Commonality should be kept with the legacy HARQ protocol, e.g. the synchronous and non-adaptive HARQ scheme should be kept.
· The SHO operation should preferably be supported for both streams. If this is not possible, the TBs transmitted over the primary stream should be decodable by the non-serving NodeBs.
· The impact on the existing standard (e.g. RAN4 tests) as well as on current UE and NodeB implementations should be minimized.
· It is preferable to avoid a change to the structure of existing HARQ related control channels.
Table 1: HARQ re-transmission scenarios

	CASE
	USED/PREFERRED RANK
	ACK/NACK
	OTHERS
	SOLUTION

	
	Original TX
	Retransmission
	Stream 1
	Stream 2
	Power/buffer limited
	Re-transmission handling

	1
	1
	1
	nack
	-
	-
	LEGACY

	2
	1
	2
	nack
	-
	-
	Agreed: Force re-transmission in Rank 1

	3
	2
	1
	nack
	nack
	-
	Agreed: Re-transmit in Rank 2

	4
	2
	2
	nack
	nack
	-
	Agreed: Re-transmit in Rank 2

	5
	2
	1
	ack
	nack
	no
	FFS

	6
	2
	2
	ack
	nack
	no
	Agreed: Re-transmit stream 2 and new data on stream 1

	7
	2
	1
	nack
	ack
	no
	FFS

	8
	2
	2
	nack
	ack
	no
	Agreed: Re-transmit stream 1 and new data on stream 2

	9
	2
	1
	ack
	nack
	yes
	FFS

	10
	2
	2
	ack
	nack
	yes
	FFS

	11
	2
	1
	nack
	ack
	yes
	FFS

	12
	2
	2
	nack
	ack
	yes
	FFS


2.1 Case 7, 11 and 12
In case 7, 11 and 12, the primary stream is not successfully decoded, while the secondary stream is ACKed. It is a common view of all companies participating in the discussion (Ericsson, ST-Ericsson, Nokia Siemens Networks, Nokia, Huawei, HiSilicon, Qualcomm Inc. and Alcatel-Lucent) that re-transmission shall take place on the primary stream using rank-1. Hence, we have the following proposal.

Proposal 1: For case 7, 11 and 12 outlined in Table 1, the primary stream shall be re-transmitted on the primary stream using rank-1.
2.2 Case 5, 9 and 10

For the remaining cases marked as FFS, i.e. 5, 9 and 10, the primary stream is ACKed while secondary stream is NACKed. For these cases two different solutions were discussed:

Alternative 1: 
Re-transmit NACKed data on the primary stream using rank1.
Alternative 2: 
Use rank-2 and re-transmit the secondary stream while sending new data on the primary stream if data is available and send no data on the primary stream (no E-DPDCH) if the UE is data or power limited.
Given that no change is required to the existing control channels and no serious problems are identified prior RAN1#69, Alternative 1 should be possible to agree for re-transmission in case 5, 9 and 10, where an ACK is received in the primary stream and a NACK on the secondary stream. This results in the following proposal:

Proposal 2: For case 5, 9 and 10 outlined in Table 1, the secondary stream shall be re-transmitted on the primary stream using rank-1.
3 Conclusion
This document summarizes the outcome of the RAN1 HSPA e-mail discussion on HARQ re-transmission operation for UL MIMO with 64QAM. The following proposals are suggested for agreement during RAN1#69:
Proposal 1: For case 7, 11 and 12 outlined in Table 1, the primary stream shall be re-transmitted on the primary stream using rank-1.

Proposal 2: For case 5, 9 and 10 outlined in Table 1, the secondary stream shall be re-transmitted on the primary stream using rank-1.
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