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1. Summary of proposed changes 
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Treated aspects
	Affected specification and clause
	Offline TP #
	Co-sourcing companies

	Corrections on power control for UL SPS operation
	36.213 Section 5.1.1
	#05
	Ericsson

	
	
	
	

	…
	
	
	


2. Corrections on power control for UL SPS operation (TP#05)
2.1. Discussion
In RAN2#100 and RAN2#102, the following agreements highlighted in cyan related to UL SPS were made: 
Agreements:

1
SPS configuration can be active simultaneously for Pcell, PSCell and SCell.
2
Multiple active SPS configurations per serving cell are not supported.

Agreements:

1
UL HARQ operation for SPS UL with repetition is asynchronous.

2
Introduce multiple activated UL SPS configurations in one serving cell only for the same TTI length case.
3
An offset per UL SPS configuration is added in the HARQ process ID equation.

However, due to lack of time, there was no RAN1 discussion on power control for multiple activated UL SPS configurations. So far, it has been supported that only one UL SPS configuration can be activated for SpCell, but now, multiple UL SPS configurations can be activated simultaneously for any serving cells, and even for one serving cell, multiple activated UL SPS configurations are introduced for enabling HRLLC. In this context, at least how to apply TPC command to multiple UL SPS configurations should be discussed. According to TS 36.331 that has been endorsed as per R2-1809211, RAN2 have already specified how to apply TPC command to multiple UL SPS configurations as follows:
· For UL SPS operation, the TPC-index for DCI format 3/3A is separately configured per each UL SPS configuration if a UE is configured with multiple UL SPS configurations for a single serving cell or for multiple serving cells.

In order to correctly reflect the above operation in RAN1 specification as well, the corresponding text proposal is provided in the next subsection. 

2.2. TP / Pseudo draft CR to 36.213 
	First modified subclause (5.1.1 of TS36.213)


5.1.1
Physical uplink shared channel

<Unchanged parts are omitted>
-
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 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or in PDCCH/SPDCCH with DCI format 7-0A/7-0B or in MPDCCH with DCI format 6-0A for serving cell 
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or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell 
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. Otherwise, the current PUSCH power control adjustment state for serving cell 
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is given by
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. If the UE is configured with multiple UL SPS configurations, 
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PUSCH,
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 is a correction value, also referred to as a TPC command and is jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI, where x is SPS-ConfigIndex-r14, and 
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 if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers or if the TPC command 
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 is included in a PDCCH/EPDCCH with DCI format 0 or in a MPDCCH with DCI format 6-0A for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI
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 if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers and if the TPC command 
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 is included in a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled by TPC-PUSCH-RNTI and if the UE is configured with multiple UL SPS configurations.
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was signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A on subframe/slot/subslot 
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 is the first value after reset of accumulation. For a BL/CE UE configured with CEModeA, subframe 
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 is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
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The value of 
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For FDD or FDD-TDD and serving cell frame structure type 1 

-
if the UE is configured with higher layer parameter shortTTI and the TPC command [image: image31.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B and for PUSCH transmissions in a subslot, 
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-
the UE is configured with higher layer parameters dl-TTI-Length='subslot' and ul-TTI-Length='slot' and the TPC command [image: image33.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B and for PUSCH transmissions in a slot, 
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corresponds to:

-
a subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 in which the UE has received the TPC command if the slot PUSCH is to be transmitted in slot 0 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 corresponding to slot-PUSCH transmission in slot 0 of subframe N.

-
a subslot among subslot 1 or 2 or 3 of subframe N-2 in which the UE has received the TPC command if the slot-PUSCH is to be transmitted in slot 1 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 1 or 2 or 3 of subframe N-2 corresponding to slot-PUSCH transmission in slot 1of subframe N.

-
if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, 
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otherwise, 
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 = 4 (in unit of slots for slot-PUSCH and the TPC command[image: image37.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B, and in units of subframe for subframe-PUSCH and for slot/subslot-PUSCH with a TPC command[image: image38.wmf]c

PUSCH,
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provided in the PDCCH with DCI format 3/3A).

-
For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration (defined in Subclause 8.0) for serving cell 
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.

-
For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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, 
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 is given 

-
in Table 5.1.1.1-1A if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PUSCH transmissions, 

-
in Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter shortTTI and the TPC command [image: image42.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B, and for uplink transmissions in a slot,

-
by 
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 if the slot-PUSCH transmission in slot 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI format 7-0A/7-0B in which the LSB of the UL index is set to 1 for TDD UL/DL configuration 6 and special subframe configuration 0, 5, 9,
-
in Table 5.1.1.1-1 otherwise.
-
For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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.

-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1, 
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-
For slot-PUSCH transmissions, 
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is given by Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the TPC command [image: image47.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B. If the TPC command [image: image48.wmf]c
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 is provided in the PDCCH with DCI format 3/3A, [image: image49.wmf]PUSCH
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 is given in Table 5.1.1.1-1.

-
For all other subframe-PUSCH transmissions, 
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 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, otherwise Table 5.1.1.1-1. 

-
For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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 is given in 

-
Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space,

-
Table 5.1.1.1-4B for slot-PUSCH transmissions if the TPC command [image: image53.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B,

-
Table 5.1.1.1-4 otherwise.
-
For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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· If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the common search space in which the LSB of the UL index is set to 1, 
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-
For all other PUSCH transmissions, 
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 is given in 

· Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, 

· Table 5.1.1.1-4B for slot-PUSCH transmissions if the TPC command [image: image57.wmf]PUSCH,c
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 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B,
-
Table 5.1.1.1-4 otherwise.

-
For a serving cell with frame structure type 3,

-
For an uplink DCI format 0A/4A carrying AUL-DFI according to subclause 8.3A, [image: image58.wmf]PUSCH
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-
For an uplink DCI format 0A/0B/4A/4B with CRC scrambled by C-RNTI with PUSCH trigger A set to 0, 
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is equal to k+l, where k and l are defined in in Subclause 8.0.

-
For an uplink DCI format 0A/0B/4A/4B with CRC scrambled by C-RNTI with PUSCH trigger A set to 1 and upon the detection of PDCCH with CRC scrambled by CC-RNTI and with 'PUSCH trigger B' field set to '1' described in Subclause 8.0, 
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is equal to p+k+l, where p, k and l are defined in Subclause 8.0.
· If a UE detected multiple TPC commands in subframe 
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, the UE shall use the TPC command in the PDCCH/EPDCCH with DCI format 0A/0B/4A/4B with CRC scrambled by C-RNTI which schedules PUSCH transmission in subframe i.
-
For serving cell 
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 and a non-BL/CE UE, the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/0A/0B/4/4A/4B or a PDCCH/SPDCCH of DCI format 7-0A/7-0B with the UE's C-RNTI or a PDCCH/EPDCCH of DCI format 0 for SPS C-RNTI or a PDCCH/SPDCCH of DCI format 7-0A/7-0B for SPS C-RNTI or a PDCCH/EPDCCH of DCI format 0 for UL-SPS-V-RNTI and a PDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell 
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 is deactivated. 

· For serving cell 
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 and a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 6-0A with the UE's C-RNTI or SPS C-RNTI and a MPDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every BL/CE downlink subframe except when in DRX

-
For a non-BL/CE UE and for subframe PUSCH transmissions, if DCI format 0/0A/0B/4/4A/4B for serving cell 
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and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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 provided in DCI format 0/0A/0B/4/4A/4B. 

-
For slot/subslot-PUSCH transmissions corresponding to a PDCCH/SPDCCH with DCI format 7-0A/7-0B with the UE's C-RNTI for serving cell c, the UE shall use the 
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provided in DCI format 7-0A/7-0B

· For serving cell c and slot/subslot-PUSCH transmissions without a corresponding PDCCH/SPDCCH in slot/subslot i of subframe I, the UE shall use the TPC command 
provided in the PDCCH with DCI format 3/3A received in a subframe not later than subframe [image: image69.wmf]PUSCH
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 when configured by higher layer parameter tpc-PDCCH-ConfigPUSCH-SPS for the serving cell c and for the corresponding SPS-ConfigIndex-r14 if the UE is configured with multiple UL SPS configurations.
· For a BL/CE UE configured with CEModeA, if DCI format 6-0A for serving cell 
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and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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 provided in DCI format 6-0A.
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dB for a subframe/slot/subslot where no TPC command is decoded for serving cell 
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or where DRX occurs or i is not an uplink subframe/slot/subslot in TDD or FDD-TDD and serving cell c frame structure type 2.

-
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dB for subframe-PUSCH transmissions if the subframe i is not the first subframe scheduled by a PDCCH/EPDCCH of DCI format 0B/4B.

-
The 
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/SPDCCH with DCI format 7-0A/7-0B  is validated as a SPS activation or release PDCCH/EPDCCH/MPDCCH/SPDCCH, then 
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 is 0dB.
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The 
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 dB accumulated values signalled on PDCCH/MPDCCH with DCI format 3/3A are one of SET1 given in Table 5.1.1.1-2 or SET2 given in Table 5.1.1.1-3 as determined by the parameter TPC-Index provided by higher layers.
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 for serving cell 
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, positive TPC commands for serving cell 
[image: image80.wmf]c

 shall not be accumulated

-
If UE has reached minimum power, negative TPC commands shall not be accumulated

-
If the UE is not configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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, the UE shall reset accumulation
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For serving cell 
[image: image82.wmf]c

, when 
[image: image83.wmf]c

,

O_UE_PUSCH

P

 value is changed by higher layers
-
For serving cell 
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, when the UE receives random access response message for serving cell 
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· For serving cell 
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, when the UE is configured with higher layer parameter shortTTI or when there is a change in configuration corresponding to the higher layer parameter shortTTI, 
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 for the first following PUSCH transmission in a slot or subslot in a given subframe is set to the value of 
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 associated with PUSCH of the previous uplink subframe.

-
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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-
the UE shall reset accumulation corresponding to 
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-
when the UE receives random access response message for serving cell 
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the UE shall reset accumulation corresponding to 
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 value is changed by higher layers
-
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v15x0 for serving cell 
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when 
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 value is changed by higher layers

-
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and 
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if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
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if subframe 
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 does not belong to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12 
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