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1 Introduction
This contribution discusses the remaining issues on network energy saving. 
2 Remaining issues for spatial/power domain enhancements
On the clarification of CSI-RS EPRE for the CQI calculation of a sub-configuration
For type 1 spatial domain adaptation, a sub-configuration is configured with a port subset. The CQI of the sub-configuration is calculated based on the power ratio between PDSCH EPRE and CSI-RS EPRE. Based on RAN1#96bis conclusion cited below, CSI-RS EPRE is the energy of all CSI-RS ports multiplexed on one subcarrier of one OFDM symbol. If a sub-configuration is indicated with a port subset, it is necessary to clarify which CSI-RS ports of a CSI-RS resource are used for the determination of the corresponding CSI-RS EPRE. Basically, there are two interpretations: 1) CSI-RS EPRE is based on nrofPorts, which means that CSI-RS EPRE is determined regardless of the port subset indicated by portSubsetIndicator; 2) CSI-RS EPRE is based on the port subset indicated by portSubsetIndicator, which means that CSI-RS EPRE is determined based on the port(s) within the indicated port subset and in a CDM group of the CSI-RS resource if the CDM group contains at least one port in the port subset. In our view, interpretation#1 is more preferable since it is easier for UE to reuse the existing implementation to estimate CSI-RS EPRE.
Proposal 1: Adopt the following TP for TS 38.214 Clause 5.2.2.5.1 for correcting CSI-RS EPRE assumption for CQI calculation of a sub-configuration if the sub-configuration is indicated with port subset by portSubsetIndicator.
Reason for change: The UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration is unclear when the port subset indicated by portSubsetIndicator for the sub-configuration.
Summary of change: The UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration is based on nrofPorts when the port subset indicated by portSubsetIndicator for the sub-configuration.
Consequences if not approved: Unclear UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration when the port subset indicated by portSubsetIndicator for the sub-configuration.
	TP for TS 38.214 Clause 5.2.2.5.1 UE assumptions for CQI/PMI/RI calculation
<omitted texts>
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator]. The UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000, …, 3000+P-1] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause.	
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the difference between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset], where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset.
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter port-subsetIndicator, for CQI calculation for the sub-configuration, CSI-RS EPRE is based on nrofPorts of the corresponding CSI-RS resource.
<omitted texts>



On the introducing a power scaling factor for sub-configuration
In case of Type 1 SD adaptation without PD adaptation (i.e., a sub-configuration is configured with port-subsetIndicator and without the indication of powerOffset), for CQI calculation for the sub-configuration according to 38.214-i20, powerControlOffset is directly used for the UE assumption of EPRE between PDSCH and CSI-RS. 
However, this is incorrect. The key issue is that the total number of ports for each report PMI (sub-configuration) in a CSI report is different due to the corresponding port subset indications. If the EPRE ratio between PDSCH and CSI-RS for the same CSI-RS resource is assumed to be constant across different sub-configurations (i.e., different total PDSCH ports), it actually results in spatial adaptation (antenna port muting) as well as power adaptation (antenna port level power adjustment) at the same time. 
	Conclusion (RAN1#96bis)
It is common understanding in RAN1 that:
· 
The powerControlOffset (“Pc”) ratio is defined as  dB
· Where
· PPDSCH is the energy of total PDSCH ports multiplexed on one subcarrier of one OFDM symbol
· PCSIRS is the energy of all CSI-RS ports multiplexed on one subcarrier of one OFDM symbol



Based on the RAN1 conclusion in RAN1#96bis, the definition of powerControlOffset is cited above. Assuming that all resource within CMR set share the same CDM group, the denominator of the equation (i.e., PCSIRS) for all sub-configuration is the same across different sub-configurations. Also, since powerControlOffset is constant, the nominator of the equation (i.e., PPDSCH) is also the same across different sub-configurations. By definition, PPDSCH = P*PPDSCH, port, where PPDSCH is the energy of total PDSCH ports multiplexed on one subcarrier of one OFDM symbol, PPDSCH, port is the energy of a PDSCH port on one subcarrier of one OFDM symbol and P is the number of ports within port subset indicated by portSubsetIndicator. Assuming PPDSCH, port = PPDSCH / P and PPDSCH is constant (indicated by powerControlOffset), PPDSCH, port actually linearly scales with 1/P. This is problematic since it mandates spatial adaptation (antenna port muting) to be tied with power domain adaptation (antenna port level power adaptation).
[bookmark: _Hlk164955664]Observation 1: In case of Type 1 SD adaptation without PD adaptation (i.e., a sub-configuration is configured with port-subsetIndicator and without the indication of powerOffset), the existing specification mandates spatial adaptation to be tied with power domain adaptation.
To address this issue, a simple solution is to add a power scaling factor to PDSCH EPRE assumption subject to each sub-configuration. For a sub-configuration, the EPRE ratio between PDSCH and CSI-RS is assumed to be powerControlOffset +10log10(P/P0) instead of powerControlOffset, where P0 is the number of ports configured by nrofPorts. For example, a CMR set consist of a CSI-RS resource of 32 ports (by nrofPorts) and powerControlOffset, and two sub-configurations (sub-config#1 and sub-config#2) are associated with 32 ports and 16 ports, respectively. For CQI calculation of sub-config#1, powerControlOffset is assumed since P = P0, which is consistent with the CQI calculation using full CSI-RS ports. For CQI calculation of sub-config#2, powerControlOffset – 3dB is assumed since P = 0.5P0.
To address this issue, another solution is to mandate UE to support power domain adaptation and joint operation if UE supports type 1 adaptation. For example, for periodic CSI reporting, if a UE reports spatialAdaptation-CSI-Feedback-r18 comprising csiFeedbackType-r18 indicating SD-type1 or both (i.e., the support of FG42-1 and Type 1 spatial domain adaptation), the UE also indicates powerAdaptation-CSI-Feedback-r18 (i.e., the support of FG42-2) and jointPowerSpatialAdaptation-r18 (i.e., joint operation of power domain and spatial domain adaptation). Similar restriction should be imposed subject to AP/SP CSI reporting as well.
In our view, the former solution is preferable since it is cleaner and does not impose additional restriction on UE capability.
Proposal 2: Adopt the following TP for TS 38.214 Clause 5.2.2.5.1 for correcting UE EPRE assumption for a sub-configuration in case of the port subset indicated by portSubsetIndicator and powerOffset is not indicated (i.e., Type 1 SD adaptation without PD adaptation) for the sub-configuration.
Reason for change: The UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation is incorrect when the port subset indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
Summary of change: The UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation scales with the number of ports within indicated port subset when the port subset is indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
Consequences if not approved: Incorrect UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation when the port subset indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
	TP for TS 38.214 Clause 5.2.2.5.1 UE assumptions for CQI/PMI/RI calculation
<omitted texts>
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by  [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator]. The UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000, …, 3000+P-1] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause.
[bookmark: _Hlk160525062]-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter port-subsetIndicator and does not indicate a power offset powerOffset, for CQI calculation for the sub-configuration, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the summation of powerControlOffset of the CSI-RS resource and , where P is the number of antenna ports corresponding to all bits with value of 1 in the port-subsetIndicator, P0 is the number of ports configured by nrofPorts of the CSI-RS resource.
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the difference between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset], where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset.
<omitted texts>



3 Remaining issues for cell DTX/DRX
In RAN1#116bis, the corresponding UE behavior for UE operation for the overlapped between SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS) within non-active period of cell DRX are specified. However, the corresponding description specification in TS38.214 does not consider the condition of cell DRX activation of a serving cell. To correct that, we have the following proposal. 
Proposal 3: Adopt the following TP for TS 38.214 Clause 6.2.1 for correcting the condition for UE operation of a SRS overlapped with other channels/signals.
Reason for change: Incorrect condition related to cell DRX for UE operation for the overlapped between SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS).
Summary of change: UE handles the overlap between a SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS) if the SRS is transmitted on a serving cell in cell DRX non-active period of the serving cell with cell DRX is activated.
Consequences if not approved: Incorrect UE behavior to operate the overlapped between SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS) in case of cell DRX.
	TP for TS 38.214 Clause 6.2.1 UE sounding procedure
<omitted texts>
6.2	UE reference signal (RS) procedure
6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. 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 resource 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.
During non-active periods of cell DRX, the UE configured with cell DRX is not expected to transmit the periodic SRS, or semi-persistent SRS for channel acquisition. SRS for positioning is not impacted by cell DRX operation.
During non-active periods of cell DRX if cell DRX is activated for a serving cell, the UE configured with cell DRX applies the procedures described in this clause after it determines PUSCH, SRS, and PUCCH transmission on the serving cell due to cell DRX operations according to clause 5.34.3 of [11, TS 38.321].
For the SRS resource set(s) configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage set to 'antennaSwitching' or 'beamManagement', the UE expects the same SRS resource set(s) with the same usage being configured in srs-ResourceSetToAddModList.
<omitted texts>




4 Conclusion
The contribution discusses the remaining issues for network energy saving and the proposals are summarized below.
Proposal 1: Adopt the following TP for TS 38.214 Clause 5.2.2.5.1 for correcting CSI-RS EPRE assumption for CQI calculation of a sub-configuration if the sub-configuration is indicated with port subset by portSubsetIndicator.
Reason for change: The UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration is unclear when the port subset is indicated by portSubsetIndicator for the sub-configuration.
Summary of change: The UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration is based on nrofPorts when the port subset is indicated by portSubsetIndicator for the sub-configuration.
Consequences if not approved: Incorrect UE assumption of CSI-RS EPRE for CQI calculation of a sub-configuration when the port subset is indicated by portSubsetIndicator for the sub-configuration.
	TP for TS 38.214 Clause 5.2.2.5.1 UE assumptions for CQI/PMI/RI calculation
<omitted texts>
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator]. The UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000, …, 3000+P-1] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause.	
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the difference between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset], where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset.
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter port-subsetIndicator, for CQI calculation for the sub-configuration, CSI-RS EPRE is based on nrofPorts of the corresponding CSI-RS resource.
<omitted texts>


Proposal 2: Adopt the following TP for TS 38.214 Clause 5.2.2.5.1 for correcting UE EPRE assumption for a sub-configuration in case of the port subset indicated by portSubsetIndicator and powerOffset is not indicated (i.e., Type 1 SD adaptation without PD adaptation) for the sub-configuration.
Reason for change: The UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation is incorrect when the port subset indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
Summary of change: The UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation scales with the number of ports within indicated port subset when the port subset is indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
Consequences if not approved: Incorrect UE assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation when the port subset indicated by portSubsetIndicator and powerOffset is not indicated for the sub-configuration.
	TP for TS 38.214 Clause 5.2.2.5.1 UE assumptions for CQI/PMI/RI calculation
<omitted texts>
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by  [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator]. The UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000, …, 3000+P-1] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause.
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the summation of powerControlOffset of the CSI-RS resource and , where P is the number of antenna ports corresponding to all bits with value of 1 in the [port-subsetIndicator], P0 is the number of ports configured by nrofPorts of the CSI-RS resource.
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the difference between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset], where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset.
<omitted texts>


Proposal 3: Adopt the following TP for TS 38.214 Clause 6.2.1 for correcting the condition for UE operation of a SRS overlapped with other channels/signals.
Reason for change: Incorrect condition related to cell DRX for UE operation for the overlapped between SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS).
Summary of change: UE handles the overlap between a SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS) if the SRS is transmitted on a serving cell in cell DRX non-active period of the serving cell with cell DRX is activated.
Consequences if not approved: Incorrect UE behavior to operate the overlapped between SRS and other channels/signals (e.g., PUCCH/PUSCH/SRS) in case of cell DRX.
	TP for TS 38.214 Clause 6.2.1 UE sounding procedure
<omitted texts>
6.2	UE reference signal (RS) procedure
6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. 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 resource 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.
During non-active periods of cell DRX, the UE configured with cell DRX is not expected to transmit the periodic SRS, or semi-persistent SRS for channel acquisition. SRS for positioning is not impacted by cell DRX operation.
During non-active periods of cell DRX if cell DRX is activated for a serving cell, the UE configured with cell DRX applies the procedures described in this clause after it determines PUSCH, SRS, and PUCCH transmission on the serving cell due to cell DRX operations according to clause 5.34.3 of [11, TS 38.321].
For the SRS resource set(s) configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage set to 'antennaSwitching' or 'beamManagement', the UE expects the same SRS resource set(s) with the same usage being configured in srs-ResourceSetToAddModList.
<omitted texts>
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