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Summary
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]After a week of preparatory email discussion following observation is made:
· According to input from companies, issues 1, 2, 3 and 4 are indicated as high priority for this meeting. Some details on proposals of these issues and concerns raised are provided in next section.
· Issues 5~8 are considered as editorial corrections, will be compiled in a separate document for information to spec editors.
· Issue 9 is not discussed in this emeeting.

Following is the summary of views showed by companies during prep email discussion:
	Company/
organization
	Issue1

[10 Highs]
	Issue2

[19 Highs]
	Issue3

[8 Highs]
	Issue4

[8 Highs]
	Issue5
(editorial)
[Leave it to editor]
	Issue6
(editorial)
[Leave it to editor]
	Issue7
(editorial)
[Leave it to editor]
	Issue8
(editorial)
[Leave it to editor]
	Issue9

[no discussion this meeting]



Detials on issues 1~4
Issue 1: Additional entries for 4-port Partial coherent UE with Mode 2 operation 
In RAN1#99, it was agreed for 4 ports Partial coherent, number of bits to indicate TPMI(s) which can deliver UL full power is 4 bit and additional entries on top of existing entries may be added to table 1 and table 2
Comments:
· Three companies raised concern on this issue. The concerns included：
· This issue is non-essential (i.e., an optimization of a feature) since the spec is not broken and according to guidance from the chairman, the highest priority for this meeting is the issues related UE feature/capability. 
· This issue is codebook related, and without proper evaluation it is hard to see/validate any benefit of the new proposals, and so it will be hard to make any meaningful progress via email discussion.
· Supporting companies for it raised the issues for it:
It is critical for full power transmission, which is not complete design for partial coherent case. From the agreement 4 bits for reporting, but only 7 states till now. The agreement already to say additional entries may be added. So we need to complete the design.  
Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
· Non Coherent 2 bits
· Partial coherent 4 bits
· Additional entries on top of existing entries may be added to table 1 and table 2
Furthermore, it is obvious that G1/G2/G3 is designed with mismatch on the partial coherent antenna architecture which have discussed in our tdoc (R1-2001565).
Issue 2: For 4Tx and partial-coherent UE in Mode 2, when the SRS resource set is configured with 2 ports SRS and 4 ports SRS, and the codebook subset associated with 2 port SRS resource:
· Alt1: introduce a new UE capability, UE indicates whether it is fullyAndPartialAndNonCoherent or nonCoherent 
· Alt2: the codebook subset is nonCoherent
· Alt3: the codebook subset is fullyAndPartialAndNonCoherent
Comments:
· Spec is broken without agreement on this issue
Issue 3: UE feature/capability related issues
a) TP on applicability of Rel-16 UL full power TX and codebooksubset 
TS 38.214
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335]---------------------------------------------------------------------------------
6.1.1.1	Codebook based UL transmission
<Omitted>
When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
A UE reporting its UE capability of ''fullyAndPartialAndNonCoherent' transmission shall not expect to be configured with ULFPTx or ULFPTxModes. 
A UE can be configured to operate in either Mode 1 or Mode 2 upon reception of the higher layer parameters ULFPTx=’enabled’ and ULFPTxModes. 
<Omitted>
---------------------------------------------------------------------------------
TS 38.213 
---------------------------------------------------------------------------------
7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ULFPTx in PUSCH-Config is provided and the UE reports its UE capability as 'nonCoherent' or 'partialAndNonCoherent' codebookSubset in PUSCH-Config is set to nonCoherent or partialAndNonCoherent, the UE scales  by  where:
----------------------------------------------------------------------------------

b) Additional UE capability signaling, e.g. mode0, mode1, mode2, TPMI in mode2
· new UL codebook set(s) when the UE reports mode1 as its capability
· TPMI group signalling when the UE reports mode2 as its capability
· Separate capability signalling for mode0, mode1, and mode2
· Multiple modes signalling is not supported, e.g., mode1AndMode2
Comments:
· Strong concern on open this discussion, since in the current spec are clear enough, no need to be discussion.
· a) is about whether an UE with full coherent capability shall support Rel-16 ULFPTx feature. In RAN1#95 following agreement was made, 
Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs
Where it says Rel-16 ULFPTx is at least supported for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs. From the agreement it is not yet clear whether an UE with full coherent capability shall support Rel-16 ULFPTx feature
· b) is about further proposals on UE capability/features, some of the items will be discussed as part of UE feature discussion in AI 7.2.11.6. 
Issue 4: TP for power scaling for Mode2 

TS 38.213
-------------------------------------------------------------------------------------------
7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	….. set to 'nonCoherent' or 'partialAndNonCoherent', the UE scales  by  where:
-	….
-	…..  for full power TPMIs reported by the UE [16, TS 38.306] corresponding to the value of codebookSubset, and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for the remaining TPMIs and corresponding codebookSubset, where the number of SRS ports is associated with the a SRS resource indicated by SRI if more than one SRS resources are is configured in the …. set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the …. set to 'codebook', and 
-	if ….is not provided, 
-	else, if each SRS resource in the …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.
----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------
-	if ULFPTxModes in PUSCH-Config is set to Mode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port',  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource, or
-	if ULFPTxModes in PUSCH-Config is set to Mode2, when  for full power TPMIs reported by the UE [16, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with a SRS resource indicated by SRI if more than one SRS resources are configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and or when full power TPMIs are not reported by the UE,  is the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of SRS ports is associated with a SRS resource indicated by SRI if more than one SRS resources are configured in the SRS-ResourceSet with usage set to ‘codebook’ and the indicated SRS resource has more than one SRS port, or
-	if ULFPTxModes in PUSCH-Config is not provided, 
------------------------------------------------------------------------------------
------------------------------------------------------------------------------------
if ULFPTxModes in PUSCH-Config is set to Mode2,  for full power TPMIs reported by the UE [16, TS 38.306] corresponding to the value of codebookSubset, and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs corresponding to the value of codebookSubset, where the number of SRS ports is associated with a SRS resource indicated by SRI or srs-ResourceIndicator for type 1 configured grant if more than one SRS resources are configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and 
----------------------------------------------------------------------------------
Comments:
· Overall, the correction on power scaling is needed to remove ambiguities, however some companies commented that second part of the correction is not needed
· May separate discussion on the three TPS Issue-3:  High for the grant-free case; Issue-2: not needed; Issue-1: Low, since the reported TPMI groups for Non-coherent is a subset of Patial&non. Not clear why need to separate report
References
[1] R1-2002718, Feature lead summary#2 on ULFPTx, RAN1#100b-e
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