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Introduction
In this contribution, we summarize companies’ views on Maintenance for UL power control based on the draft CRs and discussion papers submitted to AI 7.1.5 for RAN1 #97.
Typos and misalignments
Correction on typos and misalignments
R1-1906259	Draft CR on typos and misalignments of power control	ZTE
Description
	Reason for change:
	In TS38.213, some issues as below needs to be corrected 
1. several typos, such as Subcaluses Subclauses, etc.
2. some parameters are not aligned with that in 38.331, such as P0-PUSCHp0-Pusch-AlphaSet, etc.
3. 
the BWP index b is missing, e.g. the active DL BWP 
Details please refer to the CR below.

	-
	

	Summary of change:
	1. Correct the typos
2. Correct the misalignment
3. Adding the missing BWP index b

	
	

	Consequences if not approved:
	If the change is not adopted, the specification is not clear.

	Other comments:
	Isolated impact analysis:
The CR is aiming for correcting the typos and misalignments. There is no impact on implementation.


Proposed text changes
[bookmark: _Toc525748082]<Unchanged part omitted>
[bookmark: _Toc4424246][bookmark: _Ref500774487][bookmark: _Toc535263165][bookmark: _Ref497117847]7	Uplink Power control
[bookmark: _Ref491553850]Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Subcaluses Subclauses 7.1.1, 7.2.1, and 7.3.1.





A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols .
7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by a DCI format 0_1 and when txConfig in PUSCH-Config is set to 'codebook', the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
[bookmark: _Toc4424248]7.1.1	UE behaviour







If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index , the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as

 [dBm]
where,




-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .




-	 is a parameter composed of the sum of a component  and a component  where . 








-	If a UE is not provided P0-PUSCH-AlphaSet or for a PUSCH transmission scheduled by a RAR UL grant as described in Subclause 8.3, , , and , where the parameter preambleReceivedTargetPower [11, TS 38.321] (for ) and msg3-DeltaPreamble (for ) are provided by higher layers, or  dB if msg3-DeltaPreamble is not provided, for carrier  of serving cell 







-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, ,  is provided by p0-NominalWithoutGrant, or  if p0-NominalWithoutGrant is not provided, and  is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set ofs of P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 










-	For , a  value, applicable for all , is provided by p0-NominalWithGrant, or  if p0-NominalWithGrant is not provided, for each carrier  of serving cell  and a set of values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 

-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if DCI format 0_1 includes a SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the value of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value


-	If the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCHPowerControl is not provided to the UE, , and the UE determines  from the value of the first P0-PUSCHp0-Pusch-AlphaSet in p0-AlphaSets

-	For 



-	For ,  is a value of msg3-Alpha, when provided; otherwise, 





-	For ,  is provided by alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 





-	For , a set of  values are provided by a set of alpha in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 

-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of p0-PUSCH-AlphaSetId, and if DCI format 0_1 includes a SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the values of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value


-	If the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, , and the UE determines  from the value of the first Pp0-PUSCH-AlphaSet in p0-AlphaSets






-	 is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211]




-	is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index [image: ] for the active DL BWP , as described in Subclause 12, of carrier  of serving cell 

-	If the UE is not provided PUSCH-PathlossReferenceRS or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource from the SS/PBCH block that the UE uses to obtain MIB

-	If the UE is configured with a number of RS resource indexes, up to the value of maxNrofPUSCH-PathlossReferenceRSs, and a respective set of RS configurations for the number of RS resource indexes by PUSCH-PathlossReferenceRS, the set of RS resource indexes can include one or both of a set of SS/PBCH block indexes, each provided by ssb-Index when a value of a corresponding pusch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by csi-RS-Index when a value of a corresponding pusch-PathlossReferenceRS-Id maps to a CSI-RS resource index. The UE identifies a RS resource index  in the set of RS resource indexes to correspond either to a SS/PBCH block index or to a CSI-RS resource index as provided by pusch-PathlossReferenceRS-Id in PUSCH-PathlossReferenceRS

-	If the PUSCH transmission is scheduled by a RAR UL grant as described in Subclause 8.3, the UE uses the same RS resource index  as for a corresponding PRACH transmission


-	If the UE is provided SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in DCI format 0_1 and a set of PUSCH-PathlossReferenceRS-Id values. If the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, the UE determines the RS resource index  from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking




-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfoSpatialrelationinfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Subclause 9.2.2, the UE uses the same RS resource index  as for a PUCCH transmission in the PUCCH resource with the lowest index


-	If the PUSCH transmission is scheduled by a DCI format 0_0 and if the UE is not provided a spatial setting for a PUCCH transmission, or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking


-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index  is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking



-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index  from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

= referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [7, TS 38.215] for the reference serving cell and the higher layer filter configuration provided by QuantityConfig is defined in [12, TS 38.331] for the reference serving cell
If the UE is not configured periodic CSI-RS reception, referenceSignalPower is provided by ss-PBCH-BlockPower. If the UE is configured periodic CSI-RS reception, referenceSignalPower is provided either by ss-PBCH-BlockPower or by powerControlOffsetSS providing an offset of the CSI-RS transmission power relative to the SS/PBCH block transmission power [6, TS 38.214]. If powerControlOffsetSS is not provided to the UE, the UE assumes an offset of 0 dB.
<Unchanged part omitted>





-	 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 desctibed described in subcaluse subclause 8


-	, where  and




-	 is a TPC command value indicated in the random access response grant of the random access response message corresponding to the PRACH transmission on active UL BWP  of carrier  in the serving cell , and 











-	 and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP  of carrier  of serving cell , and [image: ] is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell . 


Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated  values or  values 
	TPC Command Field 
	Accumulated [image: ] or [image: ] [dB]
	Absolute [image: ] or [image: ] [dB] 

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



[bookmark: _Toc4424249]7.2	Physical uplink control channel
If the UE is configured with a SCG, the UE shall apply the procedures described in this subclause for both MCG and SCG.
-	When the procedures are applied for MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.
-	When the procedures are applied for 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, the UE shall apply the procedures described in this subclause for both primary PUCCH group and secondary PUCCH group.
-	When the procedures are applied for the primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.
-	When the procedures are applied for the 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.
[bookmark: _Toc4424250]7.2.1	UE behaviour






If a UE transmits a PUCCH on active UL BWP  of carrier  in the primary cell  using PUCCH power control adjustment state with index , the UE determines the PUCCH transmission power  in PUCCH transmission occasion  as

 [dBm]
where 




-	 is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUCCH transmission occasion 















-	 is a parameter composed of the sum of a component , provided by p0-nominal, or  dBm if p0-nominal is not provided, for carrier  of primary cell  and, if provided, a component  provided by p0-PUCCH-Value in P0-PUCCH for active UL BWP  of carrier  of primary cell , where .  is a size for a set of  values provided by maxNrofPUCCH-P0-PerSet. The set of  values is provided by p0-Set. If p0-Set is not provided to the UE, , 
-	If the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of p0-PUCCH-Value values. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the p0-PUCCH-Value value through the link to a corresponding p0-PUCCH-Id index. The UE applies the activation command 3 msec after a slot where the UE transmits HARQ-ACK information for the PDSCH providing the activation command
-	If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the p0-PUCCH-Value value from the P0-PUCCH with p0-PUCCH-Id value equal to 0 in p0-Set






-	 is a bandwidth of the PUCCH resource assignment expressed in number of resource blocks for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211]





-	is a downlink pathloss estimate in dB calculated by the UE using RS resource index  as described in Subclause 7.1.1 for the active DL BWP  of carrier  of the primary cell  as described in Subcluase Subclause 12

-	If the UE is not provided pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB




-	If the UE is provided a number of RS resource indexes, the UE calculates  using RS resource with index , where .  is a size for a set of RS resources provided by maxNrofPUCCH-PathlossReferenceRSs. The set of RS resources is provided by pathlossReferenceRSs. The set of RS resources can include one or both of a set of SS/PBCH block indexes, each provided by ssb-Index in PUCCH-PathlossReferenceRS when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by csi-RS-Index when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a CSI-RS resource index. The UE identifies a RS resource in the set of RS resources to correspond either to a SS/PBCH block index or to a CSI-RS resource index as provided by pucch-PathlossReferenceRS-Id in PUCCH-PathlossReferenceRS
<Unchanged part omitted>
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Nokia
	Support in principle
	

	vivo
	Support
	

	Samsung
	Support with a further minor correction
	In the second part, the following ‘subclause 8’ changes to ‘Subclause 8’.



-	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 desctibed described in subcaluse subclause 8



FL’s recommendation: According to above comments, the CR has been revised in R1-1907740
Power scaling aspects
Power scaling factor
R1-1906304	Correction on PUSCH power scaling	CATT
Description
	Reason for change:
	According to the current specification, when codebook based PUSCH is scheduled by DCI format 0_1, the PUSCH transmission power is scaled by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The power scaling rule also shall be applied for codebook based PUSCH configured by ConfiguredGrantConfig or semiPersistentOnPUSCH.

	
	

	Summary of change:
	Specify that for codebook based PUSCH transmission configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, PUSCH transmission is scaled by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 

	
	

	Consequences if not approved:
	The power scaling rule for codebook based PUSCH is scheduled by DCI format 0_1 and codebook based PUSCH transmission configured by ConfiguredGrantConfig or semiPersistentOnPUSCH are different. It is possible that for a 2Tx or a 4Tx UE with each PAs with maximum transmisison power of 3 or 6 dB less than its power class, when codebook based PUSCH transmission is configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, and TPMI with the number of antenna ports with a non-zero PUSCH transmission less than the maximum number of SRS ports supported by the UE is indicated,UE can’t achieve the transmission power that gNB expected.

	Other comments:
	Isolated Impact Analysis:
This CR has isolated impact on power control for codebook based PUSCH of UEs configured by ConfiguredGrantConfig or semiPersistentOnPUSCH and modifies the corresponding behavior as currently specified. 

Interoperability analysis:
· If the network is implemented in accordance to the CR and the UE is not, the network expects lower transmission power from the UE than the UE actually uses.
· If the UE is implemented in accordance to the CR and the network is not, the network expects higher transmission power from the UE than the UE actually uses.

In RAN1 #96bis, it was agreed that when single antenna port is scheduled by DCI format 0_1, PUSCH transmission is not scaled down.The agreement also can be applied to codebook based PUSCH transmission configured by ConfiguredGrantConfig or semiPersistentOnPUSCH.


Proposed text changes
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
[bookmark: _Toc4424247]7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by a DCI format 0_1 or is configured by ConfiguredGrantConfig or semiPersistentOnPUSCH and when txConfig in PUSCH-Config is set to 'codebook', the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
<-----------------------------------------------Unchanged part omitted --------------------------------------------------->
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support in principle
	Taking into account that the power scaling factor only applied for the codebook based PDSCH transmission with more than one port. Therefore, the following text proposal is preferred with more general description (based on agreed CR R1-1905783 from Ericson)

<--------------------------Unchanged part omitted ------------------------------->
7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by a DCI format 0_1 and wWhen txConfig in PUSCH-Config is set to 'codebook' and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.
<--------------------------Unchanged part omitted ------------------------------->

	Nokia
	Support in principle
	We prefer ZTE’s modification.

	vivo
	Support in principle
	For the PUSCH transmission is configured by ConfiguredGrantConfig, since there is no txConfig configuration, the sentence should be modified as below:
If the PUSCH transmission is scheduled by a DCI format 0_1 and when txConfig in PUSCH-Config is set to 'codebook' or is configured by ConfiguredGrantConfig, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource.
For the SPS-PUSCH transmission configured by higher layer, due to the SPS-PUSCH transmission also has to be indicated by DCI, there is no need to change here.

	Samsung
	Support in principle
	As commented by ZTE, the sentence in the endorsed CR was missing in the CATT’s CR. Also, as commented by vivo, since txConfig in PUSCH-Config is applied only for the PUSCH transmission scheduled by a DCI format 0_1, further revision seems be necessary.
If the PUSCH transmission is scheduled by a DCI format 0_1 or is configured by ConfiguredGrantConfig or semiPersistentOnPUSCHand when txConfig in PUSCH-Config is set to 'codebook' and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, or If the PUSCH transmission is configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.

	CATT
	Support
	


PHR aspects
A LS, R1-1901487, was received from RAN2 on PHR procedure in dual-connectivity, concerning the PHR procedure in EN-DC. It was stated that 
	RAN2 has discussed and agreed to the following change to LTE PHR procedure for EN-DC:
[bookmark: _Hlk530061386]After a PHR is triggered, if dualConnectivityPHR is configured, UE needs to report power headroom information of all activated LTE and NR serving cells.  For a NR serving cell, whether UE reports its PH value based on real transmission or reference format is determined based on UL transmissions that have been scheduled or configured until 4 ms prior to the TTI in which the PHR MAC CE is transmitted.
In addition, RAN2 has discussed and agreed to the following change to both LTE and NR PHR procedure:
For a band combination in which a UE is not capable of dynamic power sharing, the UE may omit reporting power headroom information for serving cells in the other MAC entity. 


The above PHR procedure in EN-DC has been discussed in RAN1 and it has been realized that UEs may not have enough time to process LTE UL data that carries the NR PHR because TPC commands close to the actual UL transmissions need to be included in the NR PHR calculation. The following recommendation was made in RAN1 #96bis to facilitate further discussions.
	Further discuss until RAN1#97 for NR PHR on LTE, considering the alternatives below and possible updates: 
· Alt-1: If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, accumulation of the TPC commands for NR PHR is received up to 4 ms prior to the subframe in which the LTE power headroom report is transmitted for the following cases
· Configured PUSCH transmission in type 1 PHR.
· Semi-persistent or periodic SRS transmission in type 3 PHR.
· Alt-2: 
· The TPC accumulation, f(i,l), is allowed to include TPC commands up to any time in between the PHR trigger and min{k2} slots prior to the reference slot.
· When NR PH is provided by LTE, it is up to the UE to decide the PHR is based on a reference transmission or real transmission.


There are several discussion papers and CRs related to this topic in RAN1 #97 as listed below.
R1-1906534	Discussion on PHR in EN-DC	MediaTek Inc.
R1-1906608	Discussion on PHR in EN-DC	Huawei, HiSilicon,
R1-1906626	Correction on PHR in EN-DC	Huawei, HiSilicon,
R1-1906902	Discussion on Power Headroom Report across RAT	Samsung
R1-1906903	Draft CR on NR PHR over LTE	Samsung
R1-1906904	Draft CR on PH Calculation and Report across RAT	Samsung
R1-1907251	Discussion on PHR in EN-DC	Qualcomm Incorporated
R1-1907252	Draft CR on PHR in EN-DC	Qualcomm Incorporated
Timeline of TPC accumulation for NR PHR
According to the above documents, there are 3 alternatives as follows.
· Alt-1: accumulation of the TPC commands for NR PHR is received up to 4ms prior to the TTI in which the PHR MAC CE is transmitted. 
· Supported by: Huawei, Samsung
· Alt-2: The TPC accumulation, f(i,l), is allowed to include TPC commands up to any time in between the PHR trigger and min{k2} slots prior to the reference slot.
· Supported by: Qualcomm
· Alt-3: the NR PH value is the same as the PUSCH power control adjustment state of the latest NR PUSCH transmission occasion which is 4 ms prior to the TTI in which the PHR MAC CE is transmitted (as illustrated in figure 1)
· Supported by: MediaTek
[image: ]
Figure 1 Illustration of Alt-3
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Alt-2
	PHR should be determined as late as possible. It is because the new PHR is more useful than the old one. But, as a NBC issue, we are fine that this issue is left for the next release, i.e., no further discussion in Rel-15.

	Nokia
	Alt 1
	We don’t want to introduce any uncertainly at gNb’s understanding how the PH is calculated

	vivo
	Alt-2
	As we discussed before, PHR is not accurate in any way, either way can work. But to support accurate PHR, Alt-2 is more flexible from the perspective of UE implementation. Therefore, we slight prefer Alt-2.

	Samsung
	Alt-1
	Alt2 can be seen as being more flexible but in the future release, when UE supporting faster processing comes up, depending on the UE capability, it is possible to report PHR faster. If Alt2 is selected, what will happen in the future?
In terms of UE processing timeline, taking 4ms has much relaxation.

	CATT
	Alt-2
	PHR should be calculated at any actual PUSCH/PUCCH/SRS transmission.  The computation of power headroom should not take much time. 



Besides, Huawei suggested to apply Alt-1 to the following cases:
· Type 1 PHR based on an actual configured PUSCH transmission
· Type 3 PHR based on an actual semi-persistent or periodic SRS transmission
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	
	How about “Type 1 PHR based on a reference transmission” and “Type 3 PHR based on a reference transmission, i.e., ap-SRS transmission”? 

	Nokia
	Support
	We are O.K. with Huawei’s proposal

	Samsung
	
	Our understanding is that Huawei’s proposal can be applied for all the cases that ZTE mentioned, i.e., Type 1 PHR based on a reference transmission, Type 1 PHR based on an actual configured PUSCH transmission, Type 3 PHR based on a reference transmission, and Type 3 PHR based on an actual semi-persistent or periodic SRS transmission.

	CATT
	Not support 
	Not support of Alt 1



Besides, Qualcomm suggested to apply Alt-2 to the following cases:
· Type 1 PHR based on a reference transmission 
· Type 1 PHR based on an actual configured PUSCH transmission
· Type 3 PHR based on a reference transmission 
· Type 3 PHR based on an actual semi-persistent or periodic SRS transmission
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Nokia
	Not support
	

	vivo
	Support
	

	Samsung
	Not support
	This is conditioned on if Alt2 is accepted. We support Alt1.

	CATT
	Support
	



Real vs. Reference NR PHR reported on LTE subframe
Proposal:
· When NR PH is provided by LTE, it is up to the UE to decide the PHR is based on a reference transmission or real transmission.
· Supported by: MediaTek, Qualcomm
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Nokia
	Not support
	We don’t want to introduce any uncertainly at gNb’s understanding how the PH is calculated

	vivo
	Support
	

	Samsung
	Not support
	We don’t want to reverse previous RAN2 agreement which was led by QC in RAN2.



[bookmark: OLE_LINK12]Reference slot/subframe for different numerologies between LTE and NR
Proposal:
· [bookmark: OLE_LINK3]When NR slots have different numerologies from LTE subframe that carries the PHR, UE provides the first NR slot that fully overlaps with the LTE subframe. (as illustrated in figure 2)
· Supported by Huawei, Samsung
[image: ]
Figure 2 Illustration of the case where multiple NR slots overlap with a LTE subframe
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Nokia
	O.K.
	

	Samsung
	Support
	

	CATT
	OK
	The assumption of EN-DC is NR slot alignment to the LTE subframe



Besides, Samsung discussed how to address the reference subframe when LTE PHR is reported over NR slot and the numerologies are different as follows:
Proposal:
· 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 Type 1 power headroom report in a PUSCH transmission in an NR slot that overlaps with multiple LTE subframes, the UE provides a Type 1 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 3)
[image: ]
Figure 3 Illustration of the case where multiple LTE subframes overlap with an NR slot
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Support
	

	Nokia
	O.K.
	

	Samsung
	Support
	

	CATT
	OK
	The assumption of EN-DC is NR slot alignment to the LTE subframe



PHR calculation issue for intra-band EN-DC
Huawei pointed out that the current scheme for obtaining A-MPR for intra-band EN-DC requires additional timeline burden for the UE because the calculation of NR PCMAX cannot start until LCRB,LTE is received from UE LTE modem, and suggested the following proposal:
Proposal:
· If a UE indicates a capability for dynamic power sharing between E-UTRA and NR for intra-band EN-DC, and its NR real PHR is reported over LTE, 1 allocated LTE PRB (LCRB, LTE =1) is assumed in A-MPR calculation for the NR real PHR.
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	ZTE
	Not support
	Taking into account that there is not any agreements for PRB assumption for real PHR from RAN1 perspective and A-MPR calculation is related to RAN4 task, an LS for RAN4 is required to identify this issue before RAN1 discussion.

	Nokia
	Not O.K.
	We need further discussion to make any decision, and also need to confirm whether this is an issue for RAN1 or RAN4

	Samsung
	Not support
	Agree with ZTE and Nokia. Also, from our perspective, motivation is not clear.

	CATT
	Not Support
	 Why 1 PRB of LTE transmission is assumed?



Rel-15 SRS Power Scaling
R1-1907186	Rel-15 SRS Power Scaling Open Issues	Ericsson
Ericsson proposed that SRS power scaling behavior is unclear. This issue has been discussed for a long time but cannot reach consensus, they proposed to clarify SRS power scaling in Rel-16.
Proposal-1:
[image: ]
Text Proposal-1:
[image: ]
Text Proposal-2:
[image: ]

Analysis: Proposal-1 and text proposal-2 have been discussed many times, but we have not reached any consensus (to be objected twice). Besides, one related issue (R1-1904276) about text proposal-1 was discussed in Rel-15 MIMO session last meeting, but the conclusion was reached that no further discussion in Rel-15.

FL’s recommendation: No further discussion about this topic in Rel-15.
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	
	
	

	
	
	

	
	
	

	
	
	



Misalignment on SRS power control parameter P_0,SRS 
The following part is captured according to the comments by Nokia in RAN1-NR email thread 
Description
In TS 38.213, we defined a default value of P_0,SRS with the description ‘ if p0 is not provided’. But in RAN2’s specification, TS 38.331, it is captured that p0_SRS is always configured when SRS resource set is configured
	TS 38.331
SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL,   -- Cond Setup
......
    p0                                      INTEGER (-202..24)                                                  OPTIONAL, -- Cond Setup
......
}

	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optional (Need M) otherwise.


 


So the default value of P_0,SRS is not in use, and even can cause confusion that configuration of P_0,SRS can be omitted. Which actually not allowed by RAN2 specification. 
 Proposed text changes
[bookmark: _Ref500079796][bookmark: _Toc4424252]7.3.1	UE behaviour






If a UE transmits SRS on active UL BWP  of carrier  of serving cell  using SRS power control adjustment state with index , the UE determines the SRS transmission power  in SRS transmission occasion  as 

 [dBm]
where,




-	 is the UE configured maximum output power defined in [8, TS 38.101-1], [8-2, TS38.101-2] and [TS 38.101-3] for carrier  of serving cell  in SRS transmission occasion 






-	 is provided by p0 for active UL BWP  of carrier  of serving cell  and SRS resource set  provided by SRS-ResourceSet and SRS-ResourceSetId; if p0 is not provided,  
Comments
Please provide your views in the following table:
	Companies
	Views
	Comments/Further clarification

	Nokia
	Support
	

	ZTE
	Support
	

	Samsung
	
	More clarification is necessary. If it is clear, we can support this CR.

	CATT
	OK
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* Proposal: Clarify SRS power scaling in Rel-16

— Discuss issues such as:
* Whether different SRS sets with usage other than beam management can be
simultaneously transmitted.
*  Whether there can be different numbers of SRS ports in OFDM symbols of an SRS occasion
— If so, how is the scaling determined?

+ Any differences in scaling between SRS resource set usages for non-codebook based
transmission, codebook based transmission, beam management, and antenna switching




image92.png
Text Proposal for 38.214, Section 6.2.1
(with change marks)

The UE may be configured with one or more Sounding Reference
Signal (SRS) resource sets as configured by the higher layer
parameter SRS-ResourceSet. For each SRS resource set, a UE may be
configured with K = 1 SRS resources (higher layer parameter SRS-
Resource), where the maximum value of K is indicated by UE
capability [13, 38.306]. The SRS resource set applicability is
configured by the higher layer parameter usage in SRS-ResourceSet.
When the higher layer parameter usage is set to
'beamManagement’, only one SRS resource in each of multiple SRS
sets may be transmitted at a given time instant, but the SRS
resources in different SRS resource sets with the same time domain
behaviour in the same BWP may be transmitted simultaneously;
otherwise the UE does not transmit SRS resource sets
simultaneously in a BWP.





image93.png
Alternative Text Proposals for 38.213,
Section 7.3(without change marks)

For SRS, the antenna ports of SRS resource set g5 in transmission period i on
active UL BWP b of carrier f of serving cell ¢ are transmitted with the power

power a(i)/B (i, 4s) Psgs.p.c (i, g5, 1) per antenna port, where
o Pepspc(i, s, 1) is the linear value of the transmit power Psgg p (i, gs, 1)
« For SRS resource set g5 with usage set to ‘nonCodebook’, B(i, q;) is the

maximum number of antenna ports transmitted in one of the OFDM
symbols corresponding to SRS resource set g in transmission occasion i

* For SRS resource set gg with usage set to ‘codebook’, ‘beamManagement’,
or ‘antennaSwitching’,
— When the number of SRS ports in any SRS resource of the setis 1, 5(i,gs) = 1
— Otherwise, £(i, qs) = Nsrs max, Where Ngrs max is the maximum number of
SRS ports supported by the UE in one SRS resource.

. . Pcmax,f,c(i)
o Altl:a(i) = mln{%,l},
Alt1:a()) 2qs Psrsb.c(i.asD)
— where each of the SRS resource sets g, is in transmission period i
* Alt2: a(i) = 1/K, where K is the number of SRS resource sets configured
to the UE with higher layer parameter usage in SRS-ResourceSet set to
‘beamManagement’
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