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	Reason for change:
	Capture the following agreement achieved in RAN1#97
Agreement
If a UE is configured with LTE power headroom report over NR, where a SCS configuration of the NR slot is larger than that of LTE subframe, and if the UE provides a power headroom report in a PUSCH transmission in an NR slot that overlaps with multiple LTE subframes, the UE provides a power headroom report for the PUSCH on the first subframe of the multiple LTE subframes that overlaps with the NR slot.(as illustrated in figure below)
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Figure 3 Illustration of the case where multiple LTE subframes overlap with an NR slot

	
	

	Summary of change:
	For EN-DC and NE-DC, when the duration of a NR slot on active UL BWP that carries the Multiple Entry PHR is different from LTE subframe, UE provides PH of the first LTE subframe that overlaps with the NR slot.

	
	

	Consequences if not approved:
	There is ambiguity in specification that of which one LTE subframe the LTE PH is calculated in case of multiple LTE subframes overlapping with the NR slot carrying PHR.
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	Other comments:
	Isolated Impact Analysis:
This CR only impacts LTE PHR over NR for EN-DC and NE-DC only when UE is capable of dynamic power sharing and multiplePHR for NR is configured by the network and the NR slot duration of active UL BWP is different from LTE subframe. 
If the network is implemented according to the CR and the UE is not, the UE might calculate PH for the other LTE subframe instead of the LTE subframe that the CR determines.
If the UE is implemented according to the CR and the network is not, no inter-operability issue.
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[bookmark: _Toc415085429]5.1.1.2	Power headroom


There are three types of UE power headroom reports defined. A UE power headroom is valid for subframe/slot/subslot i for serving cell . 
If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG indicates 'virtual', for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.
For a UE configured with EN-DC/NE-DC and capable of dynamic power sharing, if a NR Multiple Entry PHR [15, TS 38.321] is triggered and if the duration of NR slot on active UL BWP that carries the Multiple Entry PHR is different from that of E-UTRA subframe, UE provides PH of the first E-UTRA subframe that overlaps with the NR slot.
If the UE is configured with a SCG, 
-	For computing power headroom for cells belonging to MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.
-	For computing power headroom for cells belonging to SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause refers to the PSCell of the SCG.
If the UE is configured with a PUCCH-SCell, 
-	For computing power headroom for cells belonging to primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.
-	For computing power headroom for cells belonging to secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group. 
In this subclause, 
-	the term 'scheduled to transmit PUSCH' refers to PUSCH scheduled via an uplink scheduling grant or semi-persistent scheduling assignment.
-	the terms 'PUCCH is prepared to be transmitted' or 'prepared to transmit PUCCH' refer to PUCCH for which the UE has started generating the UCI.
[bookmark: _GoBack]If the UE is configured with a LAA SCell for uplink transmissions, and the UE receives PDCCH/EPDCCH with DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 corresponding to a PUSCH transmission on the LAA SCell in subframe i, power headroom for subframe i is computed 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 4.2.1 of [13].
If the UE is configured with an LAA SCell for uplink transmissions, and if the UE reports power headroom in subframe i in serving cell c in a PUSCH transmission scheduled using DCI format 0A/0B/4A/4B with 'PUSCH trigger A' set to 0 or in a PUSCH transmission scheduled using DCI format 0/4,
-	for LAA SCells other than serving cell c on which UE receives a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE performs a PUSCH transmission on that serving cell in subframe i.
-	for LAA SCells other than serving cell c on which UE does not receive a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier, indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE does not perform a PUSCH transmission on that serving cell in subframe i.
If the UE is configured with a LAA SCell for uplink transmissions, and if the UE receives a DCI format 0A/0B/4A/4B with PUSCH trigger A set to 1 in subframe n on serving cell c, and if the UE reports power headroom on serving cell c using the received DCI,
-	for serving cells other than the serving cell c, the UE computes power headroom assuming that it performs a PUSCH transmission in subframe n+[image: ], if in subframe n or earlier, the UE receives a DCI format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+[image: ].
-	for serving cells other than the serving cell c, the UE computes power headroom assuming that it does not perform a PUSCH transmission in subframe n+[image: ], if in subframe n or earlier, the UE does not receive a DCI Format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+[image: ].
If serving cell c is configured with higher layer parameter ul-TTI-Length='subslot', and if the UE reports power headroom on subslot i of serving cell c, for serving cells other than serving cell c, the UE computes power headroom for 
-	subslot i, if the serving cells are configured with higher layer parameter ul-TTI-Length='subslot' 
-	the slot containing subslot i, if the serving cells are configured with higher layer parameter ul-TTI-Length='slot'
-	the subframe containing subslot i, otherwise.  
If serving cell c is configured with higher layer parameter ul-TTI-Length='slot', and if the UE reports power headroom on slot i of serving cell c using slot-PUSCH, for serving cells other than serving cell c, the UE computes power headroom for 
-	slot i, if the serving cells are configured with higher layer parameter ul-TTI-Length='slot'
-	the subframe containing slot i, otherwise. 
If the UE reports power headroom on subframe i of serving cell c using subframe-PUSCH, for serving cells other than serving cell c, the UE computes power headroom for subframe i.
Type 1: 


If the UE is scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot  for serving cell , then power headroom for a Type 1 report is computed using 

 [dB]







where, , , , , ,  and  are defined in Subclause 5.1.1.1. 



If the UE is scheduled to transmit PUSCH and is prepared to transmit PUCCH in subframe/slot/subslot  for serving cell , then power headroom for a Type 1 report is computed using 

 [dB]










where, , , , ,  and  are defined in Subclause 5.1.1.1. is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot . For this case, the physical layer delivers instead of  to higher layers.



If the UE is not scheduled to transmit PUSCH in subframe/slot/subslot  for serving cell , or if the UE is configured with an LAA SCell for uplink transmissions and receives DCI Format 0A/0B/4A/4B with PUSCH trigger A set to 1 on a serving cell c and if the UE reports power headroom in the PUSCH transmission corresponding to the DCI in serving cell c, then the power headroom for a Type 1 report is computed using

 [dB]





where, is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , A-MPR, P-MPR and TC are defined in [6]. , , , and are defined in Subclause 5.1.1.1. 

Type 2:

If the UE is scheduled to transmit PUSCH and is prepared to transmit PUCCH in subframe/slot/subslot  for the primary cell, then power headroom for a Type 2 report is computed using 

 [dB]












where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and , , , ,  and  are defined in Subclause 5.1.2.1

If the UE is scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot for the primary cell, then power headroom for a Type 2 report is computed using 

 [dB]









where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1.


If the UE is prepared to transmit PUCCH without PUSCH in subframe/slot/subslot for the primary cell, power headroom for a Type 2 report is computed using 

 [dB]










where, , and  are the primary cell parameters as defined in Subclause 5.1.1.1, ,, , , ,  and  are also defined in Subclause 5.1.2.1.


If the UE is not scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot  for the primary cell, then power headroom for a Type 2 report is computed using 

 [dB]







where,  is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , 
A-MPR, P-MPR and TC are defined in [6], ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1. 
If the UE is unable to determine whether there is a PUCCH transmission corresponding to PDSCH transmission(s) or not, or which PUCCH resource is used, in subframe i for the primary cell, before generating power headroom for a Type 2 report, upon (E)PDCCH detection, with the following conditions:
-	if both PUCCH format 1b with channel selection and simultaneousPUCCH-PUSCH are configured for the UE, or
-	if PUCCH format 1b with channel selection is used for HARQ-ACK feedback for the UE configured with PUCCH format 3 and simultaneousPUCCH-PUSCH are configured,
then, UE is allowed to compute power headroom for a Type 2 using

 [dB]









where, , , , ,  and  are the primary cell parameters as defined in Subclause 5.1.1.1 and ,  and  are defined in Subclause 5.1.2.1.

Type 3:
Computation of power headroom for Type 3 report is described in Subclause 5.1.3.2.
The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers. 








If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use  instead of to compute and  for subframe i and serving cell , where  is defined in Subclause 5.1.1.1.
<Unchanged parts are omitted>
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