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1. INTRODUCTION
In [1], path-loss estimation for PUSCH power control is quoted from section 7.1 as below:
	



is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) index [image: ] for a DL BWP that is linked with UL BWP  of carrier  of serving cell . 
-	If the UE is not provided higher layer parameter PUSCH-PathlossReferenceRS and before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resourcefrom the SS/PBCH block index that the UE obtains higher layer parameter MasterInformationBlock.
-	If  the UE is configured with a number of RS resource indexes up to the value of higher layer parameter maxNrofPUSCH-PathlossReferenceRSs and a respective set of RS configurations for the number of RS resource indexes by higher layer parameter PUSCH-PathlossReferenceRS. The set of RS resource indexes can include one or both of a set of SS/PBCH block indexes, each provided by higher layer parameter ssb-Index when a value of a corresponding higher layer parameter pusch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by higher layer parameter csi-RS-Index when a value of a corresponding higher layer parameter 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 higher layer parameter pusch-PathlossReferenceRS-Id in PUSCH-PathlossReferenceRS. 
-	If the PUSCH is an Msg3 PUSCH, the UE uses the same RS resource index as for a corresponding PRACH transmission. 
-	If the UE is provided a higher layer parameter SRI-PUSCH-PowerControl and more than one values of PUSCH-PathlossReferenceRS-Id, the UE obtains a mapping from higher layer parameter 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, DCI format 0_1 includes a SRI field and the UE determines the RS resource [image: ] from the value of pusch-pathlossreference-index that is mapped to the SRI field value.
-	If the PUSCH transmission is in response to a DCI format 0_0 detection, and if the UE is provided a spatial setting by higher layer parameter PUCCH-Spatialrelationinfo for a PUCCH resource with a lowest index for UL BWP [image: ] of each carrier [image: ] and serving cell [image: ], as described in Subclause 9.2.2, the UE uses the same RS resource index as for a PUCCH transmission.
-	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 a higher layer parameter SRI-PathlossReferenceIndex-Mapping is not provided to the UE, the UE determines a RS resource with a respective higher layer parameter pusch-pathlossreference-index value being equal to zero. 
-	For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig, if higher layer parameter rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index [image: ] is provided by a value of higher layer parameter pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant. 

-	For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig is not included in ConfiguredGrantConfig does not include higher layer parameter pathlossReferenceIndex, the UE determines the RS resource  from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value in the 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 with a respective higher layer parameter PUSCH-PathlossReferenceRS-Id value being equal to zero. 

[image: ]= 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 is defined in [12, TS 38.331] for the reference serving cell. 


For , referenceSignalPower is provided by higher layer parameter ss-PBCH-BlockPower. For , referenceSignalPower is configured by either higher layer parameter ss-PBCH-BlockPower or, when periodic CSI-RS transmission is configured, by higher layer parameter powerControlOffsetSS providing an offset of the CSI-RS transmission power relative to the SS/PBCH block transmission power [6, TS 38.214].



In [1], the description of linking relation ship of UL and DL BWPs is quoted from section 12 as below:
	For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by higher layer parameter bwp-Id for the DL BWP is linked with an UL BWP from the set of configured UL BWPs with index provided by higher layer parameter bwp-Id for the UL BWP when the DL BWP index and the UL BWP index are equal. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the bwp-Id of the DL BWP is equal to the bwp-Id of the UL BWP.


In this contribution, we provide discussions on the remaining details for path-loss estimation of PUSCH power control.

2. DISCUSSION
According to current path-loss estimation in PUSCH power control, when PUSCH is transmitted on a UL BWP b of carrier f of serving cell c, the RS in DL BWP linked to the UL BWP b is used for path-loss estimation. In the definition of BWP, the linking relationship between UL BWP and DL BWP is only specified in unpaired spectrum case. For paired spectrum, the linking relationship is not defined. Furthermore, in case PUSCH is transmitted on secondary cell and the reference serving cell is configured to primary cell, the linking relationship is also not specified.
Observation 1: The linking relationship is not specified in paired spectrum case. For case PUSCH cell and reference serving cell are different, linking relationship is also not specified.
To avoid UE’s confusion on path-loss estimation, one option is to extend the linking relationship to paired spectrum case and case PUSCH cell is different with reference serving cell. The linking relationship specified in unpaired spectrum could be reused for linkage in these two cases. A UL BWP of a cell is linked to a DL BWP with the same bwp-id of the same cell and its reference serving cell in both paired and unpaired spectrum cases.
Another option is the DL BWP used for path-loss estimation in PUSCH power control based is not determined by linking relationship. For the reference serving cell of UL BWP b, it may be configured several DL BWPs. When a RS not in the active DL BWP is chosen for path-loss estimation, UE may need extra measurement setting for PUSCH power control. This would increase the complexity of PUSCH power control on path-loss estimation. Consequently, one solution is that the downlink path-loss estimate is calculated using a RS in the active DL BWP of configured reference serving cell. 
Proposal 1: Suggest to down-select follow one of following options to solving issue in observation 1.
· Option A: Extend the definition of linkage of DL BWPs and UL BWPs. A DL BWP is linked to a UL BWP with the same bwp-id in both paired and unpaired spectrum cases. A UL BWP in a cell is linking with DL BWP with the same bwp-id in reference serving cell of PUSCH power control.
· Option B: Downlink path-loss estimate in PUSCH power control is calculated by the UE using reference signal (RS) index for active DL BWP in reference serving cell of UL BWP b of carrier f of serving cell c.
3. CONCLUSION
In this contribution, we propose the following:
Observation 1: The linking relationship is not defined in paired spectrum case. For case PUSCH cell and reference serving cell are different, linking relationship is also not defined.
Proposal 1: Suggest to down-select follow one of following options to solving issue in observation 1.
· Option A: Extend the definition of linkage of DL BWPs and UL BWPs. A DL BWP is linked to a UL BWP with the same bwp-id in both paired and unpaired spectrum cases. A UL BWP in a cell is linking with DL BWP with the same bwp-id in reference serving cell of PUSCH power control.
· Option B: Downlink path-loss estimate in PUSCH power control is calculated by the UE using reference signal (RS) index for active DL BWP in reference serving cell of UL BWP b of carrier f of serving cell c.

4. REFERENCE
1. 3GPP TS 38.213 V15.2.0, “NR; Physical layer procedures for control (Release 15)”
5. APPENDIX
The following TP is proposed based on option 1 of proposal section 12 in TS 38.213 v15.2.0.
	For unpaired spectrum operation, aA DL BWP from the set of configured DL BWPs with index provided by higher layer parameter bwp-Id for the DL BWP is linked with an UL BWP from the set of configured UL BWPs with index provided by higher layer parameter bwp-Id for the UL BWP when the DL BWP index and the UL BWP index are equal. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the bwp-Id of the DL BWP is equal to the bwp-Id of the UL BWP.
A UL BWP from the set of configured UL BWPs of a cell with index provided by higher layer parameter bwp-Id for the UL BWP links to a DL BWP from the set of configured DL BWPs of the reference serving cell configured for PUSCH power control with index provided by higher layer parameter bwp-Id for the DL BWP when the DL BWP index and the UL BWP index are equal.


The following TP is proposed based on option 2 of proposal section 7.1 in TS 38.213 v15.2.0.
	



is a downlink path-loss estimate in dB calculated by the UE using reference signal (RS) index [image: ] for a active DL BWP of reference serving cell configured to that is linked with UL BWP  of carrier  of serving cell . 
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