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1 Introduction
In this contribution, we discuss the problem of closed-loop power control with an absolute TPC command, and provide our views on this problem. Note that this issue was discussed in RAN1 #103e meeting and reached a conclusion (i.e., Issue#3 as follows) that “continue discussions in future meetings for Rel-15” [3]. 
	Outcome of the email discussion in [103-e-NR-7.1CRs-10]
· Rejected: issue#4 (R1-2007762), issue#5 (R1-2007803), issue#8 (R1-2008123), issue#9 (R1-2008425, R1-2008424), issue#16 (R1-2008657, R1-2008658), issue#22 (R1-2007759, R1-2007758), issue#20 (R1-2008786)
· Continue discussions in future meetings for Rel-15: issue#7 (R1-2007805), issue#10 (R1-2008507), issue#18 (R1-2008767), Issue#3 (R1-2007760, R1-2007761), issue#12 (R1-2008597), issue#13 (R1-2008598), issue#15 (R1-2008656), issue#17 (R1-2008659)
· Continue discussions in future meetings for Rel-16: issue#24 (R1-2008121), issue#14 (R1-2008599)


Considering the concerns from some companies about backward compatibility, we propose to discuss this issue for Rel-16 only rather than both Rel-15 and Rel-16.
2 Discussion
In NR, there are two types of closed-loop power control (CL-PC): accumulated CL-PC and absolute CL-PC. In 38.213[1] as shown below, we have the following observation.
· 
It is clearly specified how to obtain TPC command(s)  for a given PUSCH transmission with accumulated CL-PC. 
· 
However, for absolute CL-PC (as highlighted before), the UE behavior of determining TPC command for a given PUSCH transmission with an absolute CL-PC is not specified and thus unclear. 
	






-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 






-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  
...





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1



-	If the UE receives a random access response message in response to a PRACH transmission on active UL BWP  of carrier  of serving cell  as described in Clause 8



According to our knowledge, in TS 38.213, is only defined as in the following paragraphs. Based on email discussion in last meeting, the following unclear aspects were identified for further discussion in the following meetings.
· Q1: For DG (dynamic grant) PUSCH transmission, besides the DCI format scheduling the PUSCH, whether the TPC in DCI format 2_2 can also be applied?
· Q2: For CG (configured grant) PUSCH transmission, which DCI format 2_2 is used to provide TPC, e.g., latest DCI format 2_2, or latest DCI format 2_2 'K_PUSCH,min' symbols before transmission for CG PUSCH?
	-	For the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Clause 11.3



In our views, regarding Q1, we think that absolute TPC is obtained only according to the DCI format scheduling the DG PUSCH. Then, regarding Q2, for CG PUSCH transmission, a straightforward way is to obtain  based on the latest DCI 2_2 that the UE receives KPUSCH, min symbols before the CG PUSCH, which is similar to the method for SRS with an absolute CL-PC. 
· 




Note that  is equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell . It has already been specified as for CG PUSCH transmission in an accumulative CL-PC. 
· 

For the sake of presentation, we copy the paragraphs corresponding to the absolute TPC command for SRS as follows. Here it can be observed that the absolute TPC command for SRS (including the case that there is no PUSCH transmission in CA) is determined according to the DCI format 2_3 which is  symbols before a first symbol of SRS transmission occasion  as highlighted.
	
[bookmark: _Toc20311562][bookmark: _Ref500079796][bookmark: _Toc44877047][bookmark: _Toc12021450][bookmark: _Toc51963678][bookmark: _Toc26719387]7.3.1	UE behaviour







-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1


Consequently, we have the following proposal and corresponding proposed text change for clarifying this issue in Rel-16. It is expected that UEs and networks are implemented in accordance to this TP and therefore no change is required on UE and network implementation.
Proposal: Absolute TPC is received from scheduling DCI for DG PUSCH, or latest common DCI KPUSCH, min symbols before transmission for CG PUSCH.
Proposed text change: {38.213: 7.1.1} in Rel-16
	
7.1.1	UE behaviour
...





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1

-	If a PUSCH transmission is scheduled by a DCI format,  is provided by the TPC command value in the DCI format



-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is provided by the TPC command value in the latest DCI format 2_2 that the UE receives  symbols before PUSCH transmission occasion . 



-	If the UE receives a random access response message in response to a PRACH transmission on active UL BWP  of carrier  of serving cell  as described in Clause 8
...


3 Conclusion

In this contribution, we discuss the issue on obtaining  for a given DG/CG PUSCH transmission with an absolute CL-PC. We have the following proposal and proposed change as shown above for Rel-16. The corresponding draft CR can be found in [2].
[bookmark: _GoBack]Proposal: Absolute TPC is received from scheduling DCI for DG PUSCH, or latest common DCI KPUSCH, min symbols before transmission for CG PUSCH.
4 References
[1] 3GPP TS 38.213-g40 NR; Physical layer procedures for control
[2] R1-2100284 Draft CR on closed-loop power control with an absolute TPC command, ZTE
[3] Chairman's Notes RAN1#103-e final

oleObject4.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

oleObject68.bin

oleObject69.bin

oleObject70.bin

oleObject71.bin

oleObject72.bin

oleObject73.bin

image4.wmf
l


oleObject74.bin

oleObject5.bin

image5.wmf
b


oleObject6.bin

image6.wmf
f


oleObject7.bin

image7.wmf
c


oleObject8.bin

image8.wmf
i


oleObject9.bin

image9.wmf
c

f

b

,

,

PUSCH,

d


oleObject10.bin

image10.wmf
(

)

å

-

=

1

0

,

,

PUSCH,

)

,

(

i

D

m

c

f

b

l

m

C

d


oleObject11.bin

image11.wmf
i

D


oleObject12.bin

image12.wmf
(

)

i

D

C


oleObject13.bin

image13.wmf
1

)

(

0

PUSCH

-

-

i

i

K


oleObject14.bin

image14.wmf
0

i

i

-


oleObject15.bin

image15.wmf
)

(

PUSCH

i

K


oleObject16.bin

image16.wmf
i


oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject1.bin

oleObject21.bin

image17.wmf
0

0

>

i


oleObject22.bin

image18.wmf
)

(

0

PUSCH

i

i

K

-


oleObject23.bin

image19.wmf
0

i

i

-


oleObject24.bin

oleObject25.bin

oleObject26.bin

image20.wmf
)

(

PUSCH

i

K


image1.wmf
(

)

å

-

=

1

0

,

,

PUSCH,

)

,

(

i

D

m

c

f

b

l

m

C

d


oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

image21.wmf
)

(

PUSCH

i

K


oleObject31.bin

image22.wmf
min

PUSCH,

K


oleObject32.bin

image23.wmf
slot

symb

N


oleObject33.bin

oleObject2.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

image24.wmf
)

,

(

)

,

(

,

,

PUSCH,

,

,

l

i

l

i

f

c

f

b

c

f

b

d

=


oleObject37.bin

oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

image25.wmf
c

f

b

,

,

PUSCH,

d


image2.wmf
)

,

(

,

,

PUSCH,

l

i

c

f

b

d


oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

image26.wmf
)

,

(

,

,

l

i

f

c

f

b


image27.wmf
)

,

(

,

,

PUSCH,

l

i

c

f

b

d


image28.wmf
i


oleObject46.bin

image29.wmf
)

,

(

,

,

l

i

c

f

b

PUSCH,

d


oleObject47.bin

oleObject3.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

oleObject52.bin

image30.wmf
min

SRS,

K


oleObject53.bin

oleObject54.bin

image31.wmf
,,SRS,,,

()()

bfcbfc

hii

d

=


oleObject55.bin

image3.wmf
(

)

å

-

=

+

-

=

1

0

,

,

PUSCH,

0

,

,

,

,

)

,

(

)

,

(

)

,

(

i

D

m

c

f

b

c

f

b

c

f

b

l

m

l

i

i

f

l

i

f

C

d


oleObject56.bin

oleObject57.bin

oleObject58.bin

oleObject59.bin

oleObject60.bin

image32.wmf
c

f

b

,

,

SRS,

d


oleObject61.bin

image33.wmf
)

,

(

)

,

(

,

,

PUSCH,

,

,

l

i

l

i

f

c

f

b

c

f

b

d

=


oleObject62.bin

oleObject63.bin

