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Introduction
In the email discussion [84b-04] after RAN1#84 bis, the following agreements were achieved [1]:
	
Agreements: (RAN1#84bis Email discussion [84b-04])
· MSF(multi-subframe scheduling) DCI at least includes the following information (in addition to previous agreements)
· Scheduled subframes per MSF
· FFS: details of how to decide/indicate scheduled subframes
· common MCS value for all the scheduled subframes
· UL TPC per MSF
· UL TPC applies for all subframes non-cumulatively in both accumulated and absolute modes
· SRS triggering per MSF
· Starting PUSCH DFT-S-OFDM symbol
· FFS for details
· Ending PUSCH DFT-S-OFDM symbol
· FFS for details
· Subframe timing for PUSCH transmission
· FFS for details
· FFS: LBT type (e.g., 25us LBT or Cat4 LBT, CWS, etc.)
· FFS: details of signaling (e.g. joint coding to reduce the number of bits) for the above information



Regarding the agreement on UL TPC based on multi-subframe scheduling DCI, it is saying that UL TPC applies for all subframes non-cumulatively in both accumulated and absolute modes. Here, the term all subframes obviously intends the all subframes scheduled by the multi-subframe scheduling DCI. However, this UE behavior has not been captured in the current version of TS36.213.
In this contribution we discuss how TS36.213 can capture the agreements on UL TPC for eLAA. 
UL TPC timing according to the current version of TS 36.213
In section 5.1.1 of TS 36.213 [2], the UE behavior on PUSCH power control is described with the statement that “If a UE is configured with a LAA SCell for uplink transmissions, the UE shall apply the procedures described for PUSCH and SRS in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.”
The UE transmit power for a PUSCH transmission is given by


or

,

depending on the presence of a simultaneous PUCCH transmission. Here, the term  in the above equations denotes the current PUSCH power control adjustment state for serving cell c and is given by

,


[bookmark: _Hlk464737882]where  is a TPC command signaled via PDCCH/EPDCCH with UL grant, and  is equal to 4 for FDD. This means that the power control adjustment state for a PUSCH is updated by the TPC command signalled by the PDCCH/EPDCCH which schedules the concerned PUSCH. This principle has been also applying to TDD.
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Figure 1: UL TPC time line for FDD


On the other hand, in LAA SCell a timing offset between a PUSCH and the corresponding UL grant can be dynamically controlled by the network. According to the agreement, a TPC command signalled by a given PDCCH/EPDCCH with DCI format 0A/0B/4A/4B should be used for the power control adjustment of the PUSCH(s) which are scheduled by the PDCCH/EPDCCH, as shown in Figure 3. This UL TPC time line is different from the one for legacy FDD. In order to achieve the proper TPC time line in eLAA SCell, RAN1 should define the new  which is applicable only for eLAA SCell. 
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Figure 2: Proper TPC time line in eLAA SCell

A simplest way is to reuse the following descriptions on the PUSCH triggering timeline in subclause 8.0 of TS36.213 with updates in [3]. More specifically,  for LAA SCell can be set to l+k+i for the PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘0’ and p+l+k+i for the PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’, where p, l, k and i are defined as below.
	For a serving cell that is a LAA SCell, a UE shall 
· upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘0’ in subframe n intended for the UE, or
· upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘1’ in  subframe n-p  intended for the UE, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 

perform a corresponding PUSCH transmission, conditioned on the channel access procedures described in clause 15.2.1, in subframe(s) n+l+k+i with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH and HARQ process ID , where
-	N =1 for DCI format 0A/4A, and value of N is determined by the ‘number of scheduled subframes’ field in the corresponding DCI format 0B/4B. 
- 	The UE is configured the maximum value of N by higher layer parameter maxNumberOfSchedSubframes-Format0B for DCI format 0B and higher layer parameter maxNumberOfSchedSubframes-Format4B for DCI format 4B;
-	value of k is determined by the scheduling delay field in the corresponding DCI 0A/0B/4A/4B according to Table 8.2d if ‘PUSCH trigger A’ field set to ‘0’ or Table 8.2e otherwise;


-	value of is determined by the HARQ process number field in the corresponding DCI format 0A/0B/4A/4B and ;
- 	for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCI format 0A/0B/4A/4B,
-	l = 4 
-	otherwise
-	value of l is the UL offset as determined by the ‘UL configuration for LAA’ field in the corresponding DCI with CRC scrambled by CC-RNTI according to the procedure in subclause 13A, and ‘PUSCH trigger B’ field set to ‘1’, 
-	value of v is determined by the validation duration field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8.2f, and ‘PUSCH trigger A’ field set to ‘1’
-	the smallest value of l+k supported by the UE is included in the UE-EUTRA-Capability
-    the value of p+l+k is at least 4
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 Figure 3: PUSCH triggering timeline in subclause 8.0 of TS36.213

Proposal 1:
· 
RAN1 should define the new  which is applicable only for LAA SCell.
· 
 for LAA SCell should be set to timing difference between a scheduling PDCCH/EPDCCH and the scheduled PUSCH such that a TPC command for the PUSCH is transmitted in the same subframe where the PDCCH/EPDCCH which schedules the PUSCH.

Handling of TPC command in a subframe where multiple UL grants are detected

[bookmark: _Hlk464749075]According to section 5.1.1 of TS 36.213, the TPC command used for the PUSCH power control adjustment is identified just from the subframe aspect, i.e. the power control of PUSCH in subframe n is updated by using a TPC command which is signalled in subframe n-. Although there is no clear statement that the TPC command is the one indicated in the PDCCH/EPDCCH which schedules the PUSCH, the TPC command is uniquely determined, since only one UL grant can be sent in a subframe for a UE. However, for a single LAA SCell, up to 4 PDCCH/EPDCCHs with DCI format 0A/0B/4A/4B can be detected in a single subframe, and those PDCCH/EPDCCHs schedule PUSCHs in different subframes. Hence, the subframe-based TPC command identification causes the ambiguity on which TPC command field should be used for the PUSCH power control adjustment. To solve this issue, it should be explicitly described that, for power control of a given PUSCH, UE shall use the TPC command of PDCCH/EPDCCH with format 0A/0B/4A/4B which schedules the PUSCH.
[image: ]
Figure 3: TPC updates in a case that more than one PDCCH/EPDCCHs with DCI format 0A/0B/4A/4B are detected in a single subframe.
Proposal 2:
· It should be explicitly described that, for power control of a given PUSCH, UE shall use the TPC command of PDCCH/EPDCCH with format 0A/0B/4A/4B which schedules the PUSCH.

Handling of no PUSCH trigger B detection case
When the network schedule PUSCHs using two-stage UL grant, there is the possibility that the UE does not detect any C-PDCCH with ‘PUSCH trigger B’ field set to ‘1’ within the validation duration of the corresponding UL grant. In this case the UE cannot be aware of even which subframe is scheduled for the PUSCH transmission. Therefore, the TPC command in the UL grant should not be used for the PUSCH transmit power adjustment.
Proposal 3:
· If a UE detect PDCCH/EPDCCH with ‘PUSCH trigger A’ field set to ‘1’, and if the UE does not detect any PDCCH with CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ within the validation duration of the first PDCCH/EPDCCH, the UE should not use TPC command in the first PDCCH/EPDCCH for the PUSCH transmit power adjustment.

Other small corrections
DCI formats 0A/0B/4A/4B are not written in the PUSCH TPC UE behavior described in the current version of TS 36.213. The PUSCH TPC UE behavior using the DCI format 0A/0B/4A/4B should be captured.
Proposal 4:
· PUSCH TPC UE behaviour using the DCI format 0A/0B/4A/4B should be captured.

Conclusion
In this contribution, we propose the following: 
Proposal 1:
· 
RAN1 should define the new  which is applicable only for LAA SCell.
· 
 for LAA SCell should be set to timing difference between a scheduling PDCCH/EPDCCH and the scheduled PUSCH such that a TPC command for the PUSCH is transmitted in the same subframe where the PDCCH/EPDCCH which schedules the PUSCH.
Proposal 2:
· It should be explicitly described that, for power control of a given PUSCH, UE shall use the TPC command of PDCCH/EPDCCH with format 0A/0B/4A/4B which schedules the PUSCH.
Proposal 3:
· If a UE detect PDCCH/EPDCCH with ‘PUSCH trigger A’ field set to ‘1’, and if the UE does not detect any PDCCH with CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ within the validation duration of the first PDCCH/EPDCCH, the UE should not use TPC command in the first PDCCH/EPDCCH for the PUSCH transmit power adjustment..
Proposal 4:
· PUSCH TPC UE behaviour using the DCI format 0A/0B/4A/4B should be captured.
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