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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction 

In RAN#114bis [1], the agreements for power domain were achieved as follows.

	
Conclusion
No RAN1 specification impact to realize the inclusion of ΔPPowerClass in a report to network.
RAN1 further discuss potential RAN1 impact concerning support for uplink full power MIMO transmission dependency on ΔPPowerClass report.

Agreement
RAN1 to send a response LS to RAN4 taking the following conclusion as a starting point:
	Conclusion:
No RAN1 specification impact to realize the inclusion of ΔPPowerClass in a report to network.
RAN1 further discuss potential RAN1 impact concerning support for uplink full power MIMO transmission dependency on ΔPPowerClass report.



Conclusion
For potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting, continue to discuss the following:
· Potential modifications to the scale factor ‘s’ in 38.213 subclause 7.1 to depend on ΔPPowerClass.
· Modifications related to TPMI e.g., modifications to avoid erroneous TPMI configuration and modifications to the TPMI table description
· Potential impact of ΔPPowerClass on maximal number of layers in MIMO  

Agreement
Draft LS R1-2310489 is endorsed in principle.
Agreement
Final LS R1-2310518 is endorsed.



This contribution further discusses the impact of full-power transmission capability on scale factor ‘s’, TPMIs, and maximal number of layers in MIMO.  
2. Discussions on CA/DC 
2.1 Enhancements for information exchange
2.1.1 Full-power transmission capability
[bookmark: _Hlk149741585]The full-power transmission capability is essentially related to e.g. PA configuration and antenna ports arrangement. According to the LS [1], the full-power capability can be different when power class is changed due to the change on ΔPPowerClass. For example, a UE reporting full-power mode 1 for power class (PC) 1.5 can support full-power mode 0 when the power class is changed to PC2 by 3dB ΔPPowerClass. The difference of full-power capability is highly related to UE implementation and all full-power capability of power classes supported by UEs are not reported in current spec. The schemes to deal with this problem, such like the static reporting (report full-power transmission capability per power class in UE capability reporting) or dynamic reporting (report the change of full-power transmission capability), are still in discussion in RAN4. 

· Power scale factor
UL full-power transmission aspects are captured in 38.213 in section 7.1, copied below. The actual transmitted power after MIMO power scaling can be adjusted from the transmit power  by a scale factor  that depends on the number of non-zero PUSCH ports, the maximum number of SRS ports supported by the UE in one resource, full-power transmission model, TPMIs. 
	[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141][bookmark: _Toc45699167][bookmark: _Toc137056361]7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP , as described in clause 12, of carrier  of serving cell , a UE first calculates a linear value  of the transmit power , with parameters as defined in clause 7.1.1. For a PUSCH transmission scheduled by a DCI format other than DCI format 0_0, or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ul-FullPowerTransmission in PUSCH-Config is provided, the UE scales  by  where:
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1, 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
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2, 
-	 for full power TPMIs reported by the UE [18, 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 an SRS resource indicated by an SRI field in a DCI format scheduling the PUSCH transmission if more than one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, 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', 
-	, if an SRS resource with a single port is indicated by an SRI field in a DCI format scheduling the PUSCH transmission when more than one SRS resource is provided in the SRS-ResourceSet with usage set to 'codebook', or indicated by Type 1 configured grant, or if only one SRS resource with a single port is provided in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpower, 
-	else, if 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. 


Based on above spec, if the full-power transmission capability of each power class supported by UE is reported by UE capability reporting, gNB can indicate the full-power transmission mode based on ΔPPowerClass to UE by RRC connection reconfiguration. In this case, there is no RAN1 impact. While, if the full-power transmission capability used by UEs is reported dynamically by PHR, the RAN1 impact of the full-power transmission capability based on ΔPPowerClass is complicated, the full-power transmission mode change due to ΔPPowerClass may impact on the calculation of scale factor ‘s’. It implies that the calculation method of power scaling factor ‘s’ in case of power class degradation may depend on ΔPPowerClass.

· TPMI
In the current spec, TPMI indication is contained in the DCI field to select the target TPMI precoding in the TPMI table under certain configurations. If the full-power transmission capability of each power class supported by UE is reported by UE capability reporting, gNB can indicate the full-power transmission mode based on ΔPPowerClass to UE by RRC connection reconfiguration. In this case, there is no RAN1 impact. While, if the full-power transmission capability used by UEs is reported dynamically by PHR, the RAN1 impact of full-power transmission capability is complicated, where the changed full-power transmission mode may impact on the TPMI indication, which causes errors. 
 
· Maximal layers in MIMO 

[bookmark: _Hlk149674462]The discussion of potential impact of ΔPPowerClass on maximal number of layers in MIMO has been agreed to be stopped by RAN4 in 3GPP TSG-RAN4 Meeting #108bis [2]. Thus, there seems no sufficient RAN4 information to continue the discussion of RAN1 spec impacts.

	<Topic #5> Whether UL MIMO max. layers capability can be revised with fallback or power class recovery event
<Agreement>:
-	Stop the discussion of this issue.



The reporting schemes of full-power transmission capability, such like static reporting or dynamic reporting, are still in discussion in RAN4. It makes the discussions of RAN1 impacts complicated, and more information from RAN4 is necessary.

Observation: Because the reporting schemes of full-power transmission capability, such like static reporting (report full-power transmission capability per power class in UE capability reporting) or dynamic reporting (report the change of full-power transmission capability), are still in discussion in RAN4, RAN1 need more information from RAN4 to determine the RAN1 impacts.  
 
3. Conclusions 
Based on the discussions above, the following observations are made.
Observation: Because the reporting schemes of full-power transmission capability, such like static reporting (report full-power transmission capability per power class in UE capability reporting) or dynamic reporting (report the change of full-power transmission capability), are still in discussion in RAN4, RAN1 need more information from RAN4 to determine the RAN1 impacts. 
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