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1 Introduction

The following text in TS 36.213 captures how the UE should perform antenna selection:
If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection for PUSCH in response to the most recent command received via DCI Format 0 in Subclause 5.3.3.2 of [4]. 

In our view, the text “most recent command received via DCI format 0” may be subject to different interpretations. In this contribution, we present different possible interpretations of this text.
2 Possible interpretations of “most recent command”
The text “most recent command” is introduced for the case where retransmission happens via PHICH, so there is no explicit indication in DCI of the antenna to be used for transmission. In this sense, the following interpretations are possible:
Alt1) “Most recent command” = “latest DCI”: This would be the literal interpretation, but leads to a rule that is not implementable. For example, if a UE receives a DCI format 0 in subframe n and has to transmit PUSCH in subframe n+1 (corresponding to a different HARQ process), the UE does not have time to process the DCI and turn around in less than 1ms.

Alt2) “Most recent command” = “latest DCI processed by the UE”: Slight modification of Alt1 that leads to implementable UE. Depending on the UE implementation (and other factors such as timing advance) the timeline may lie between n-4 and n-1.

Alt3) “Most recent command” = “latest DCI associated to the same TB”: In this case, the UE will look back for the latest adaptive retransmission (or original transmission) associated with the PUSCH.

Alt4) “Most recent command” = “latest DCI received at or before n-4”: This is a modification of Alt2 where the timeline is feasible and specified (instead of being left to UE implementation). This alternative can be modified to account for shortened processing time (e.g. n-3) and/or TDD (e.g. n-k).
Since Alt1 is not implementable, we compare the pros and cons of the 3 last alternatives:

	
	Pros
	Cons

	Alt2
	Fastest reaction to changes in the channel.
	Delay is not deterministic / not specified

	Alt3
	Simplicity.
	Need to send a new DCI0 (instead of PHICH) for all running HARQ processes when channel condition changes.

	Alt4
	Fast reaction to changes in channel while keeping delay deterministic.
	Some UEs may be able to adapt antennas faster under Alt2


Due to this ambiguity in the specification, it is possible that different UEs in the field may have different implementations. At least for Releases >=14 the UE behaviour should be uniquely and clearly specified.

Proposal: RAN1 to clarify what is the intended UE behaviour for closed loop PUSCH antenna selection between Alt2/Alt3/Alt4. 


- Clearly specify the behaviour in a CR for Rel-X and following releases, where X>= 14.[image: image1.png]
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