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Introduction
In this contribution, a text proposal is provided for clarifying and correcting the power prioritization for slot/subslot operation in CA scenario.

[bookmark: _Ref178064866]Discussion
The following agreement was made regarding power prioritization in case simultaneous transmission in UL with different transmission durations across different carriers. 
	Agreement: 
· Regarding UE behaviour in case simultaneous transmission of the same TTI lengths across different carriers and the UE is power-limited, reuse the legacy power allocation principles captured in 3GPP TS 36.213, subclause 5.1. 

Agreement: 
Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, 
· TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met
· The following UE behaviors are defined:
· As long as there are transmissions with different TTI lengths and the UE is power-limited, transmissions with longer TTI lengths are dropped/stopped, based on the following priority rules:
	sPUSCH with HARQ-ACK of P1 / sPUCCH of P1 > sPUSCH with HARQ-ACK of P2 / sPUCCH of P2 >
PUSCH with HARQ-ACK of P1 / PUCCH of P1 > PUSCH with HARQ-ACK of P2 / PUCCH of P2>
sPUSCH without HARQ-ACK with DMRS of P1 > sPUSCH without HARQ-ACK with DMRS of P2 > 
sPUSCH without HARQ-ACK without DMRS of P1 > sPUSCH without HARQ-ACK of P2 >
PUSCH without HARQ-ACK of P1> PUSCH without HARQ-ACK of P2 > 
· For subslot/slot/subframe PUSCH: Lower cell index > higher cell index


· NOTE: P1 – primary PUCCH group, P2 – secondary PUCCH group, if present.
· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.
· CSI of the dropped/stopped channel is dropped.
· After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.




If the UE is scheduled on multiple carriers with transmission of different lengths, after applying the dropping rules described above, the UE may still be power-limited and still have UL transmissions of the same duration on multiple carriers. In that case, according to the agreement above, it should apply the power scaling rules described in section 5.1.1.1 of 36.213. 
Currently in 36.213, the way the above agreement was captured, it is not clear that the power scaling rules apply in the last resort. It is proposed to clarify that.
In addition, the prioritization rules in the above agreement are not precise enough to determine the prioritization of subslot over slot. For instance, if slot length is configured in P1 and subslot length in P2, slot PUSCH without HARQ in P1 has higher priority than subslot PUSCH without HARQ in P2. Similarly, it seems that a slot PUSCH that always contains DMRS is prioritized over a subslot PUSCH without HARQ-ACK without DMRS. These are not according to the desired behaviour. The TTI length should be the number one criterion for dropping channels.
It is thus proposed to correct the power prioritization rules in 36.213 to ensure that subslot transmissions are prioritized.

The changes are summarized into a text proposal with track changes.
[bookmark: _Toc505003710][bookmark: _Toc505160562]Endorse the text proposal to section 5.1.1.1 and section 5.1.5 of 36.213


[bookmark: _GoBack]Text proposal to section 5 of 36.213 v15.0.0
	1st modified subclause (5.1.1.1)



[bookmark: _Toc415085428]5.1.1.1	UE behaviour
<Unchanged part omitted>

For a given serving cell, if the UE is configured with higher layer parameter shortProcessingTime , the UE shall use the TPC command received with DCI format 0/4 mapped onto the UE-specific search space for subframe i. 
For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, if PUSCH/PUCCH transmissions of different duration occur in different serving cells and in the same subframe and if the total transmit power of the UE would exceed , the UE shall follow the dropping rules described in section 5.1.5 until the total transmit power of the UE would not exceed or until there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the following rules apply. 
If a UE is configured with higher layer parameter ShortProcessingTime-r15 and there are only PUSCH/PUCCH transmissions of the same duration in different serving cells and if the total transmit power of the UE would exceed [image: ], the following rules apply.
If the UE is not configured with an SCG or a PUCCH-SCell, and if the total transmit power of the UE would exceed , the UE scales for the serving cell  in subframe i such that the condition

is satisfied where  is the linear value of ,  is the linear value of ,  is the linear value of the UE total configured maximum output power  defined in [6] in subframe i and is a scaling factor of for serving cell  where . In case there is no PUCCH transmission in subframe i .
If the UE is not configured with an SCG or a PUCCH-Scell, and if the UE has PUSCH transmission with UCI on serving cell j and PUSCH without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed , the UE scales for the serving cells without UCI in subframe i such that the condition 

is satisfied where  is the PUSCH transmit power for the cell with UCI andis a scaling factor of for serving cell  without UCI. In this case, no power scaling is applied to  unless and the total transmit power of the UE still would exceed .
For a UE not configured with a SCG or a PUCCH-SCell, note thatvalues are the same across serving cells whenbut for certain serving cells may be zero.
If the UE is not configured with an SCG or a PUCCH-SCell, and if the UE has simultaneous PUCCH and PUSCH transmission with UCI on serving cell j and PUSCH transmission without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed , the UE obtains according to

and

If the UE is not configured with a SCG or a PUCCH-SCell, and 
-	If the UE is configured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on subframe/slot/subslot  for a given serving cell in a TAG overlaps some portion of the first symbol of the PUSCH transmission on subframe/slot/subslot  for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed on any overlapped portion.
-	If the UE is configured with multiple TAGs, and if the PUSCH transmission of the UE on subframe/slot/subslot  for a given serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on subframe/slot/subslot  for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed on any overlapped portion.
-	If the UE is configured with multiple TAGs, and if the SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe/slot/subslot or subframe/slot/subslot  for a different serving cell in the same or another TAG the UE shall drop SRS if its total transmission power exceeds on any overlapped portion of the symbol.
-	If the UE is configured with multiple TAGs and more than 2 serving cells, and if the SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell overlaps with the SRS transmission on subframe/slot/subslot  for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe/slot/subslot or subframe/slot/subslot  for another serving cell(s) the UE shall drop the SRS transmissions if the total transmission power exceeds on any overlapped portion of the symbol.
-	If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG, drop SRS if the total transmission power exceeds on any overlapped portion in the symbol.
-	If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed on the overlapped portion.
If the UE is configured with a LAA SCell for uplink transmissions, the UE may compute the scaling factor  assuming that the UE performs a PUSCH transmission on the LAA SCell in subframe i irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures described in Subclause 15.2.1.
For a BL/CE UE configured with CEModeA, if the PUSCH is transmitted in more than one subframe i0, i1, …, iN-1 where i0< i1< …< iN-1, the PUSCH transmit power in subframe ik , k=0, 1, …, N-1, is determined by

For a BL/CE UE configured with CEModeB, the PUSCH transmit power in subframe ik is determined by 


	2nd modified subclause (5.1.5)



5.1.5	Power allocation for PUCCH-SCell
If a UE is configured with a PUCCH-SCell, power allocation for serving cells in the primary PUCCH group and secondary PUCCH group is performed according to Subclause 5.1.4.1, with the following exceptions:
-	the term 'MCG' is replaced by 'primary PUCCH group';
-	the term 'SCG' is replaced by 'secondary PUCCH group';
-	 and is the linear value of the UE total configured maximum output power  defined in [6] in subframe/slot/subslot i; and
-	. 
For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, if the UE is configured with a PUCCH-SCell and configured with different values of higher layer parameter ul-TTI-Length for serving cells in the primary PUCCH group and secondary PUCCH group, and if the total transmit power of the UE would exceed , the UE drops the following channels from the lowest serving cell index to the highest serving cell index in order until the total transmit power of the UE would not exceed which in that case, the UE would not drop any more channels or until there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the corresponding rules apply:
-	subframe-based PUSCH without HARQ-ACK of the secondary PUCCH group
-	subframe-based PUSCH without HARQ-ACK of the primary PUCCH group
-	slot-based PUSCH without HARQ-ACK of the secondary PUCCH group
-	slot -based PUSCH without HARQ-ACK of the primary PUCCH group
-	slot/subslot-based PUSCH without HARQ-ACK and without DMRS of the secondary PUCCH group
-	slot/subslot-based PUSCH without HARQ-ACK and without DMRS of the primary PUCCH group
-	slot/subslot-based PUSCH without HARQ-ACK and with DMRS of the secondary PUCCH group
-	slot/subslot-based PUSCH without HARQ-ACK and with DMRS of the primary PUCCH group
-	subframe-based PUSCH with HARQ-ACK or subframe-based PUCCH of the secondary PUCCH group
-	subframe-based PUSCH with HARQ-ACK or subframe-based PUCCH of the primary PUCCH group
-	slot/ subslot-based PUSCH with HARQ-ACK or slot/ subslot-based PUCCH of the secondary PUCCH group
-	slot/ subslot-based PUSCH with HARQ-ACK or slot/ subslot-based PUCCH of the primary PUCCH group
-	subslot-based PUSCH with HARQ-ACK or subslot-based PUCCH of the secondary PUCCH group
-	subslot-based PUSCH with HARQ-ACK or subslot-based PUCCH of the primary PUCCH group

The HARQ-ACK of a dropped channel is transmitted on the channel of the same PUCCH group to be transmitted with highest priority.
If the UE is not configured with a PUCCH-SCell but configured with higher layer parameter ul-TTI-Length, and if the total transmit power of the UE would exceed , the UE above dropping rules would apply by removing the channels corresponding to the secondary PUCCH group.
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