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1. Introduction
In  R1-082254 [3],  the following was agreed on the transmission mode and DCI (downlink control information)  for the 3GPP LTE system:

A UE shall receive PDSCH broadcast control transmissions, namely Paging, RACH Response, and BCCH associated with DCI formats 1A or 1C signaled by a PDCCH in the common search spaces.  Additionally, the UE is semi-statically configured via higher layer signaling to receive PDSCH data transmissions signaled via PDCCH UE specific search spaces, based on one of the following transmission modes:

1. Single-antenna port; port 0

2. Transmit diversity

3. Open-loop spatial multiplexing

4. Closed-loop spatial multiplexing

5. Multi-user MIMO

6. Closed-loop Rank=1 precoding

7. Single-antenna port; port 5

A UE not configured to receive PDSCH data transmissions based on one of the transmission modes may receive PDSCH data transmissions with DCI format 1A signaled by a PDCCH in its UE specific search spaces or the common search spaces.

A UE semi-statically configured with a transmission mode shall receive PDSCH data transmissions associated with a reference DCI format signalled by a PDCCH in its UE specific search spaces based on Table 7.1-1.  In the case of transmission modes 1, 2, and 7 a UE shall receive PDSCH data transmissions associated with reference DCI formats 1 or 1A in its UE specific search spaces or DCI format 1A in the common search spaces.   A UE with reference DCI format 1B or 2 may also receive PDSCH data transmissions associated with DCI format 1A signalled by a PDCCH in its UE specific search spaces or the common search spaces.  A UE shall be configured to use the PUCCH or PUSCH feedback mode corresponding to its reference DCI format.

Table 7.1-1: Reference DCI Format(s) supported by each Transmission Mode
	Transmission Mode
	Reference DCI Format

	
	

	1
	1, 1A

	2
	1, 1A

	3
	2

	4
	2

	5
	TBD

	6
	1B

	7
	1, 1A


2.  Problem statement

The agreement in [3] indicates that it is possible for eNB (e Node-B) to dynamically switch either from DCI format 2 to DCI format 1A, or from format 1A to format 2. Currently it is possible to support 2 codewords (CW) in one subframe, when eNB is using DCI format 2. If the UE reports NACK on both 2 CWs, and if at the same time eNB switch from format 2 to format 1A, then the format 1A should be able to identify these two CWs in re-transmission, as shown in Figure 1 below, for the example  of a 2-TX system where 2 CWs can be mapped to 2 layers.  Note that the HARQ process ID (PID) has three bits in format 2 for FDD [4], and the value of PID ranges from PID=0 to PID =7 (PID=0 and PID=1 were shown here in the graph).
But current format 1A only has a three bit HARQ field, and therefore is incapable of identifying both the HARQ process ID as well as the CW# in the scenario described in Figure 1.  Therefore, we need to look into ways of modifying/improving upon the current format 1A, such that it supports the dynamic switching between format 1A and format 2. 
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Figure 1: A 2Tx example showing the dynamic switching between DCI format 2 and 1A.
3. Proposed Solution
3.1 Use the two CRC masks for codeword indication

In [6],  two CRC masks are currently defined for DCI format 0 to indicate uplink antenna selection.  We can similarly use these same CRC masks in format 1A, although in this case for the purpose of CW indication, as shown in the table below.   
Table 3: Codeword selection mask

	Codeword selection 
	Codeword selection mask
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	CW1
	mask 1: <0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0>

	CW2
	mask 2: <0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1>


4.  Summary

In summary, we identified that for the current format 1A is not able to identify both the HARQ process ID and CW#, in the case of format 1A is used to support the re-transmission of 2 CWs started by format 2.  We proposed the simple solution:
· Use the CRC masks currently defined for format 0 to indicate CW #, 

We emphasize that this proposed CRC mask for format 1A is used only if a UE is configured in closed-loop or open-loop spatial multiplexing transmission mode. 
5. References
[1] 3GPP TS 36.211,  v 8.2.0, March 2008.
[2] 3GPP TS 36.212, v 8.2.0, March 2008.
[3] R1-082254, “TS36.213 CR 19 Rev1 v8.2.0”, May 2008.
[4] R1-082268, “TS36.212 CR 22 Rev1 v8.2.0”, May 2008.
[5] R1-082261, “TS36.213 CR 31 Rev1 v8.2.0”, May 2008. 
[6] R1-082212, “TS36.212 CR 20 v8.2.0”, May 2008.




















































































































































































































































_1274273126.vsd
CW1
PID=0


CW1
PID=0


Layer 1


Layer 2


CW2
PID=0


time


PID=0 NACK 
(0, 0)


CW2
PID=0


DCI format 2


DCI format 1A


CW2
PID=1


CW1
PID=1


CW1
PID=1


CW2
PID=1


PID=1 NACK 
(0, 0)


HARQ Swap flag =0
HARQ filed =000


HARQ Swap flag =1
HARQ filed =001


How to signal both PID and CW# using format 1A, in these retransmissions?



_1274163887.unknown

