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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
This document is a summary for the email discussion thread [104-e-NR-7.1CRs-16] Draft CR for Msg3 PUSCH retransmission power control, focusing on the potential ambiguity on the RS used for pathloss estimation for Msg3 PUSCH retransmission corresponding to a RAR UL grant in connected mode.
This summary is to collect companies’ inputs and decide whether a TP is needed. 
[104-e-NR-7.1CRs-16] Draft CR for Msg3 retransmission power control – Siqi (vivo) by Jan 29
Note that the deadline for the email and the potential TP is set on Jan 29, please provide your first-round feedback by UTC 23:59 pm, Jan 26.
2. Phase-1: Discussion and clarification
Based on the discussions till January 22th, it has been observed that companies have different interpretations of the RS used for pathloss estimation for Msg3 PUSCH retransmission (CBRA) in connected mode since there is no specific agreement/description for this case. It would be good to clarify first the common understanding so that companies could be on the same page before discussing whether TPs are needed. The relevant description in the Rel-15 NR specification is cited below:
	


-	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 Clause 12, of carrier  of serving cell 
=omitted=

-	If the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 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-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 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


2.1 Msg3 PUSCH retransmission corresponding to a RAR UL grant in connected mode
Msg3 PUSCH initial transmission in connected mode is triggered by a CBRA preamble, then the corresponding PUSCH retransmission must be scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI. In this case, gNB will treat the Msg3 PUSCH retransmission from the connected UE as an idle UE. However, the green highlighted text can be interpreted as that the pathloss RS used for PUCCH transmission using a PUCCH resource with a lowest index or the RS with zero PUSCH-PathlossReferenceRS-Id value should be used for the Msg3 PUSCH retransmission power control. 
Q1. For pathloss RS for Msg3 PUSCH reTX (in contention-based RACH) for connected mode UE, which is your interpretation?
· Interpretation1. Msg3 PUSCH reTX use the same RS as the corresponding Msg3 PUSCH initial TX for pathloss estimation
· Interpretation2. Msg3 PUSCH reTX use the same RS as a PUCCH transmission using PUCCH resource with a lowest index or the RS corresponding to PUSCH-PathlossReferenceRS-Id value being equal to zero as specified by the green highlighted text
Please provide company’s view in the table below.
	Company
	Interpretation
	Comments

	vivo
	Interpretation1
	As gNB cannot recognize the connected UE during the CBRA procedure, it will expect UE to use the same RS for the msg3 initial TX and msg3 reTX. If a different RS is used, the msg3 reTX power can be wrongly set, thus leading to additional retransmission and potential access failure.

	ZTE
	Interpretation 1
	

	
	
	



Q2. Do you think a TP is necessary? If necessary, for Rel-15 or Rel-16? 
(Note: TP of Rel-15 and Rel-16 are provided in the appendix for reference, please have a check. If you have any comments or suggestions about the TPs, please provide your views in this table.)
	Company
	Necessary or not
	Rel-15 or Rel-16
	Comments

	vivo
	Necessary
	Either Rel-15 or Rel-16
	

	ZTE
	Necessary
	Rel-16 only is slightly preferred
	[bookmark: _GoBack]Considering that Rel-15 spec has been stable for a long period, we slightly prefer to update Rel-16 only.

	
	
	
	



2.2 Others
If you have comments on other cases, please provide your views in the table below.
	Company
	Comments

	
	

	
	

	
	



3. Phase-2: Conclusion
[To be updated after phase-1 discussion]
Appendix: TP
TP(if necessary) for Rel-15
	


-	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 Clause 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

-	For Msg3 PUSCH (re)transmission corresponding toIf the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 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 except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 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 except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant 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



TP(if necessary) for Rel-16
	-	[image: ]is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index  for the active DL BWP, as described in Clause 12, of carrier  of serving cell 
-	If the UE is not provided PUSCH-PathlossReferenceRS and enableDefaultBeamPL-ForSRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one 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
-	For Msg3 PUSCH (re)transmission corresponding toIf the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3, or for a PUSCH transmission for Type-2 random access procedure as described in Clause 8.1A, 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 a DCI format scheduling the PUSCH transmission and a set of PUSCH-PathlossReferenceRS-Id values and 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 except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant is scheduled by DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 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 not scheduled by DCI format 0_0, and if the UE is provided enableDefaultBeamPL-ForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for an SRS resource set with an SRS resource associated with the PUSCH transmission
-	If 
-	the PUSCH transmission except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant is scheduled by DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by DCI format 0_1 or DCI format 0_2 that does not include an SRI field, or 
-	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
-	If 
-	the PUSCH transmission except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant is scheduled by DCI format 0_0 on serving cell , 
-	the UE is not provided PUCCH resources for the active UL BWP of serving cell , and
-	the UE is provided enableDefaultBeamPL-ForPUSCH0-0 
	the UE determines a RS resource index  providing a periodic RS resource configured with qcl-Type set to 'typeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the serving cell 
-	If 
-	the PUSCH transmission except for the Msg3 PUSCH retransmission corresponding to a RAR UL grant is scheduled by DCI format 0_0 on serving cell , 
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPL-ForPUSCH0-0 
	the UE determines a RS resource index  providing a periodic RS resource configured with qcl-Type set to 'typeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the serving cell 
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