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1. Introduction
In RAN1 #53, DCI format for SU-MIMO was proposed and discussed in e-mail reflector before RAN #40 meeting in order to finalize downlink control signalling issues. As a results, DCI format 2 including open-loop and closed-loop downlink control information was captured in TS 36.212 v8.3.0. In DCI format 2, the confirmation field and the H-ARQ swap field which are not used for other DCI formats are included without detailed descriptions. Therefore, some additional descriptions seem to be needed for further clarification on control field interpretation. In addition, there are still remaining issues on downlink control signalling such as TBSx=0 indication method and number of ‘0’ TBS.

In this contribution, remaining details on PDCCH contents will be discussed and clarified in order to finalize MIMO-related control signalling issues.
2. Remaining Issues on DCI format 2
· Further clarification on HARQ swap flag
      H-ARQ swap across the codeword is supported in Rel-8 when a UE is configured in SU-MIMO transmission. However, clear definition on H-ARQ swap flag is not described in the spec, therefore further details are necessary for H-ARQ swap flag in DCI format 2 in order to resolve ambiguities. It is straightforward to describe that when H-ARQ swap flag is set as ‘1’, the two transfer blocks (TBs) are swapped with fixed codeword-to-layer mapping. Keeping that in mind, the proposed definition of H-ARQ swap is as follows:
· When both codewords are enabled with ‘0’ H-ARQ swap flag, TB1 is mapped to CW1 and TB2 is mapped to CW2.
· When both codewords are enabled with ‘1’ H-ARQ swap flag, TB1 is mapped to CW2 and TB2 is mapped to CW1.

· When CW1 is only enabled, H-ARQ swap flag doesn’t have a meaning since TB only can be transmitted through CW1. Therefore, setting the swap flag as ‘0’ seems natural.
· TBSx=0 signalling
      In RAN1 #53, it was discussed that how to indicate TBSx=0 implicitly in PDCCH contents and it is not decided yet. In addition, it also has to be decided that whether x=2 is only needed or both x=1 and x=2 should be supported. As discussed above, fixed codeword-to-layer mapping and transfer block swapping are preferable to describe agreement cleaner way. Therefore, it is obvious that both x=1 and x=2 should be supported in LTE system since any of two codeword can be eventually buffer empted and rank can be overrode from higher rank to lower rank. In [1], several options were shown for indicating TBSx = 0. Among the options, it seems that MCS=29 with NDI toggling is most appropriate to indicate ‘0’ TBS size since this option doesn’t have any restriction. Therefore, followings are proposed for TBSx=0 signalling:
· For TBSx=0, both x=1 or x=2 should be supported

· MCS=29 with NDI toggle to indicate ‘0’ TBS size

· The latest non-zero TB with same H-ARQ process number should be the reference for NDI toggle in order to protect misinterpretation due to PDCCH decoding error in case of consecutive single codeword transmission.
· Clarification on a combination of swap flag and ‘0’ TBS mapping
Table 1 shows possible scenarios in DCI format 2 and their indications with H-ARQ swap and ‘0’ TBS size. If UE is configured as one codeword, swap flag is not needed to be considered in UE side since only CW1 can be used for transmission.
Table 1. Details on swap flag and ‘0’ TBS mapping
	TBS mapping
	Swap flag
	# of CW

	TB1 ( CW1

TB2 ( CW2
	‘0’
	2

	TB2 ( CW1

TB1 ( CW2
	‘1’
	2

	TB1 ( CW1

(TB2 indicating ‘0’ TBS)
	‘0’ 
	1

	TB2 ( CW1

(TB1 indicating ‘0’ TBS)
	‘0’ 
	1


3. Conclusion
As a summary, our view on downlink control signalling for SU-MIMO is as follows:

· H-ARQ swap flag indicates transfer block swapping
· If swap flag is ‘0’ : TB1 is mapped to CW1 and TB2 is mapped to CW2

· If swap flag is ‘1’ : TB2 is mapped to CW1 and TB1 is mapped to CW2

· H-ARQ swap flag is only valid when number of codeword is two

· TBSx=0 signalling

· Both TBS1=0 and TBS2=0 should be supported

· MCS=29 with NDI toggle to indicate ‘0’ TBS size is preferable

· The latest non-zero TB with same H-ARQ process number should be the reference for NDI toggle

In order to resolve ambiguities in H-ARQ swap flag with zero TBS and finalize remaining details, we propose to capture abovementioned description in the spec.
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