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Introduction
In this contribution, we provide some discussion on the remaining issue of NW energy saving techniques in spatial domain. 
[bookmark: _Ref228947482]Discussion
[bookmark: _Hlk165581934]According to section 5.2.2.5.1 of the TS 38.214 v18.2.0, in the case of type 1 spatial domain (SD) adaptation without jointly PD adaptation, the UE should assume that the ratio between PDSCH EPRE and NZP CSI-RS EPRE corresponding to a sub-configuration is the value provided by powerControlOffset in the NZP CSI-RS resource configuration. 
	TS 38.214 v18.2.0
5.2.2.5.1 UE assumptions for CQI/PMI/RI calculation
<Unrelated part omitted>

-	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.


 
However, the CSI-RS EPRE assumed for the sub-configuration is not clear. There are two possible interpretations.
· Interpretation 1. The CSI-RS EPRE for the sub-configuration is that corresponding to active antenna port subset provided by port-subsetIndicator 
In this case, CSI-RS EPRE for the sub-configurations that have the same number of active antenna ports may be different. For example, consider the adaptation patterns shown in Figure 1. For pattern 1, all the 32 antenna ports are active. For pattern 2 and pattern 3, half of antenna ports are muted, resulting in 16 active antenna ports. While both pattern 2 and 3 have the same number of active ports, the CSI-RS EPRE for pattern 2 remains unchanged compared to pattern 1, but the CSI-RS EPRE for pattern 3 decreases by half.
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Figure 1. CSI-RS resources correspond to different Type 1 SD adaptation patterns

· Interpretation 2. The CSI-RS EPRE for each sub-configuration is the one which is actual transmitted. 
In our understanding, UE assumption on CSI-RS EPRE for each sub-configuration should be based on the actual transmitted CSI-RS, which is derived from the SSB transmit power and powerControlOffsetSS provided by CSI-RS resource configuration, as shown in the table below.
	TS 38.214 v18.2.0
4.1 Power allocation for downlink
<Unrelated part omitted>

The downlink CSI-RS EPRE can be derived from the SS/PBCH block downlink transmit power given by the parameter ss-PBCH-BlockPower and CSI-RS power offset given by the parameter powerControlOffsetSS provided by higher layers if the SS/PBCH block is associated with serving cell PCI, or derived from ss-PBCH-BlockPower-r17 in SSB-MTC-AdditionalPCI-r17 and powerControlOffsetSS provided by higher layers if the SS/PBCH block is associated with additional PCI different from serving cell PCI, where the CSI-RS is QCLed with the SS/PBCH block. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry the configured CSI-RS within the operating system bandwidth.

<Unrelated part omitted>



Moreover, UE assumption on EPRE offset between PDSCH and CSI-RS for each sub-configuration is not accurate. For each sub-configuration, the assumed PDSCH EPRE scales linearly with the number of active ports indicated by portSubsetIndicator. Given that the CSI-RS EPRE is based on the actual transmitted CSI-RS which is constant, the ratio between PDSCH EPRE and CSI-RS EPRE also should be linearly scaled with the number of active antenna ports.

Observation 1. For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, 
· The CSI-RS EPRE assumed for the sub-configuration is not clearly specified in current specification.
· The assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration may not be the value configured powerControlOffset in the NZP CSI-RS resource configuration. 

Proposal 1. Adapt the following TP for TS 38.214 regarding the UE assumption on power offset for type 1 SD adaptation.
	· Reason for changes
For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, 
· the CSI-RS EPRE assumed for the sub-configuration is not clearly specified in current specification.
· the assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration may not be the value configured powerControlOffset in the NZP CSI-RS resource configuration. 

· Summary of changes
For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, to capture the following
· CSI-RS EPRE assumed for the sub-configuration is derived from the SSB transmit power and powerControlOffsetSS provided by CSI-RS resource configuration.  
· The assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration is the summation of the value provided by powerControlOffset and a scaling factor derived from the indicated antenna port subset.

· Consequences if not approved
Ambiguity on CSI-RS EPRE and inaccurate ratio between PDSCH EPRE and CSI-RS EPRE assumed for a sub-configuration that indicates a CSI-RS antenna port subset without indicating a power offset.
---------------------------------------------------- Start of the TP for TS38.214-----------------------------------------

[bookmark: _Toc162184939]5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation
<Unrelated part omitted>
-	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 the summation of the ratio as previously defined in this Clause and  if the sub-configuration does not indicate a power offset [powerOffset], where  is the number of CSI-RS ports given in clause 5.2.2.3.1, and CSI-RS EPRE is given in clause 4.1.
-	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.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214------------------------------------------



Conclusions
In conclusion, we have the following observation and proposal on the maintenance issue of NW energy saving techniques in spatial domain.
Observation 1. For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, 
· The CSI-RS EPRE assumed for the sub-configuration is not clearly specified in current specification.
· The assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration may not be the value configured powerControlOffset in the NZP CSI-RS resource configuration. 
Proposal 1. Adapt the following TP for TS 38.214 regarding the UE assumption on power offset for type 1 SD adaptation.
	· Reason for changes
For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, 
· the CSI-RS EPRE assumed for the sub-configuration is not clearly specified in current specification.
· the assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration may not be the value configured powerControlOffset in the NZP CSI-RS resource configuration. 

· Summary of changes
For type 1 SD adaptation where a sub-configuration indicates a CSI-RS antenna port subset without indicating a power offset, to capture the following
· CSI-RS EPRE assumed for the sub-configuration is derived from the SSB transmit power and powerControlOffsetSS provided by CSI-RS resource configuration.  
· The assumed ratio between PDSCH EPRE and NZP CSI-RS EPRE for the sub-configuration is the summation of the value provided by powerControlOffset and a scaling factor derived from the indicated antenna port subset.

· Consequences if not approved
Ambiguity on CSI-RS EPRE and inaccurate ratio between PDSCH EPRE and CSI-RS EPRE assumed for a sub-configuration that indicates a CSI-RS antenna port subset without indicating a power offset.
---------------------------------------------------- Start of the TP for TS38.214-----------------------------------------

5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation
<Unrelated part omitted>
-	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 the summation of the ratio as previously defined in this Clause and  if the sub-configuration does not indicate a power offset [powerOffset], where  is the number of CSI-RS ports given in clause 5.2.2.3.1, and CSI-RS EPRE is given in clause 4.1.
-	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.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214------------------------------------------
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