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1 Introduction
In RAN1#73, potential correction to the UE behavior was discussed especially regarding TPC accumulation for PUCCH in a subframe where PUCCH is not actually transmitted. The conclusion was not to introduce any correction related to this issue for LTE releases earlier than release 11. However, the related UE behavior for LTE release 11 can still be discussed. [1]
Since there were arguments for introducing clear UE behavior regarding this aspect for release 11, we discuss the aspect and possible approaches again.

2 Discussion and suggestion
Following current specification TS36.213 [2], if UE receives TPC command for PUCCH via DCI format 3/3A for a subframe where it doesn’t transmit PUCCH, the UE assumes the TPC command is accumulated on a specific PUCCH reference transmit power as quoted in the box below. On the other hand, there is no description for the case where UE receives TPC command for PUCCH via DCI formats other than 3/3A for a subframe where PUCCH is not transmitted.
	2.1.1 5.1.2
Physical uplink control channel

2.1.1.1 5.1.2.1
UE behaviour

If serving cell 
[image: image1.wmf]c

is the primary cell, the setting of the UE Transmit power
[image: image2.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume that the UE transmit power 
[image: image4.wmf]PUCCH
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 for the PUCCH transmission in subframe i is computed by 
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where 

· 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
[image: image7.wmf]c

. If the UE transmits PUSCH without PUCCH in subframe 
[image: image8.wmf]i

 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume 
[image: image9.wmf])
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 as given by section 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe 
[image: image10.wmf]i

 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall compute 
[image: image11.wmf])
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].


In RAN1#73, correction to the case was suggested [3][4] and the conclusion was not to introduce any correction in LTE releases earlier than Rel-11, which means UE behavior for this case is not defined for LTE Rel-8/9/10 UEs [5][1]. However, conclusion was not made for Rel-11 UEs. Therefore, we discuss the possible approaches for the Rel-11 UE case.

Following the offline discussion took place in RAN1#73, there are three alternatives on table as follows:
· Alt.1) UE follows reference PUCCH format as in case where TPC is received by DCI format 3/3A
· Alt.2) UE follows PUCCH format which would be used if PUCCH was transmitted
· Alt.3) No correction: UE behavior in this case is undefined

· UE behavior is undefined regarding which PUCCH format the UE should assume to accumulate TPC command for PUCCH received by DCI format 1A/1B/1D/1/2A/2/2B/2C/2D  when the UE doesn’t transmit PUCCH 

Alternative 1 may lead to a relatively simple correction to the existing specifications where alternative 2 may have potential benefits of reflecting actual UE transmit power situation in UE transmit power limited case. For the alternatives 1) and 2) above, proposed texts are included in the annex in this paper. 
Since it is important for UE manufacturers to know correct UE behavior to implement, it is suggested RAN1 conclude on this issue for LTE Rel-11.
Suggestion: Conclude on the UE behavior on the PUCCH power control among the three alternatives above.
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Annex
Text proposal (alternative 1) ------------------------------------------------------------------
2.1.2 5.1.2
Physical uplink control channel

2.1.2.1 5.1.2.1
UE behaviour

If serving cell 
[image: image12.wmf]c

is the primary cell, the setting of the UE Transmit power
[image: image13.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command for PUCCH, the UE shall assume that the UE transmit power 
[image: image15.wmf]PUCCH
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 for the PUCCH transmission in subframe i is computed by 
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where 

· 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
[image: image18.wmf]c

. If the UE transmits PUSCH without PUCCH in subframe 
[image: image19.wmf]i

 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall assume 
[image: image20.wmf])
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 as given by section 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe 
[image: image21.wmf]i

 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall compute 
[image: image22.wmf])
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].

Text proposal (alternative 2) ------------------------------------------------------------------

2.1.3 5.1.2
Physical uplink control channel

2.1.3.1 5.1.2.1
UE behaviour

If serving cell 
[image: image23.wmf]c

is the primary cell, the setting of the UE Transmit power
[image: image24.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command received with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for PUCCH, the UE shall assume that the UE transmit power 
[image: image26.wmf]PUCCH
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 for the PUCCH transmission in subframe i is computed by the same way when the UE transmits PUCCH in subframe i.
If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume that the UE transmit power 
[image: image27.wmf]PUCCH
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 for the PUCCH transmission in subframe i is computed by 
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where 

· 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
[image: image30.wmf]c

. If the UE transmits PUSCH without PUCCH in subframe 
[image: image31.wmf]i

 for the serving cell c, for the accumulation of TPC command received for PUCCH, the UE shall assume 
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 as given by section 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe 
[image: image33.wmf]i

 for the serving cell c, for the accumulation of TPC command received for PUCCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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