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Introduction
In this document, we provide our views on the issue related to power offset assumption for spatial domain adaptation. The issue was raised in in last RAN1 meeting (see references [1] [2] for more details).
Background
In last meeting, reference [1] raised an issue that for Type-1 spatial domain adaptation, when the UE is configured with a sub-configuration containing port subsets only and there is no powerOffset-r18 indicated for the sub-configuration, UE’s assumption of EPRE ratio between PDSCH and CSI-RS for CQI calculation can become incorrect. 
The proposed correction was to introduce a power offset correction factor for such a case, and the power offset correction factor is given by 10 log10(P/P_0), where P is the number of antenna ports corresponding to all bits with value of 1 in the portSubsetIndicator, P0 is the number of ports configured by nrofPorts of the CSI-RS resource. 
Discussion
We think the above issue raised in [1] is valid, i.e. Type-1 spatial domain (SD) adaptation causes a change in PDSCH power and that in some cases, this requires that the PDSCH-to-CSI-RS power offset that the UE uses for CSI measurement/report should be adjusted. It is noted that Type-1 spatial domain adaptation does not impact NZP CSI-RS transmissions. 
[bookmark: _Toc166233000]Observation 1	NZP CSI-RS transmission is not affected by Type-1 SD adaptation.
[bookmark: _Toc166233001]Observation 2	For Type-1 SD adaptation, for the CQI reporting according to a sub-configuration with only port subset indication (and no powerOffset-r18):
· [bookmark: _Toc166233002]Assumption on EPRE of PDSCH can vary based on the number of ports indicated by port subset indication.
· [bookmark: _Toc166233003]Assumption on EPRE of NZP-CSI-RS does not vary according to the number of ports indicated by port subset indication.
For a UE supporting both Type-1 SD, PD and joint Type-1 SD and PD operation, no such issue exists as the powerOffset-r18 can be used appropriately to make any adjustments to the ratio of EPRE of PDSCH and the EPRE of CSI-RS. 
[bookmark: _Toc166233004]Observation 3	In current specification, for the CQI reporting according to a sub-configuration, powerOffset-r18 provides a power offset correction factor that is used to adjust the ratio of EPRE of PDSCH and the EPRE of CSI-RS.
Given such a tool already exists, then it is simply a matter of whether UEs supporting only Type-1 SD adaptation can process such an RRC parameter, and we think it can do so in a straight-forward manner. Thus, we think a cleaner way to resolve the issue is to make the powerOffset-r18 parameter be present in a sub-configuration that contains portSubsetIndicator so that the network can configure the power offset the UE should apply rather than the UE determining it based on the number of muted ports. By implementation, the gNB can configure this parameter to account for any adjustment needed to powerControlOffset for either Type-1 SD adaptation or joint PD / Type-1 SD adaptation. As this is an existing RRC parameter, we think it is a simpler option at this stage. If needed a clarification could be added under the relevant FGs. A text proposal is also proposed to address this case. 
1. [bookmark: _Toc149732140][bookmark: _Toc149732228][bookmark: _Toc149743294][bookmark: _Toc149767325][bookmark: _Toc149732083][bookmark: _Toc149732117][bookmark: _Toc149732141][bookmark: _Toc149732229][bookmark: _Toc149743295][bookmark: _Toc149767326][bookmark: _Toc149732084][bookmark: _Toc149732118][bookmark: _Toc149732142][bookmark: _Toc149732230][bookmark: _Toc149743296][bookmark: _Toc149767327][bookmark: _Toc166233005]The higher layer parameter powerOffset-r18 can also be configured for a sub-configuration that contains portSubsetIndicator within a CSI report setting for UEs indicating support for only Type 1 SD adaptation (and no support for joint Type-1 SD and PD adaptation). 
0. [bookmark: _Toc166233006]A note can be added to reflect in relevant FGs 42-1/1a/1b/1c.
1. [bookmark: _Toc166233007]Adopt TP1 for 38.214, subclause 5.2.2.5.1.
<begin TP1 for 38.214, subclause 5.2.2.5.1>
[bookmark: _Toc162184939]5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation
If configured to report CQI index, in the CSI reference resource, or in each of the slot(s) associated with a CQI in the predicted CSI, as defined in Clause 5.2.1.4.2, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The IAB-MT shall only assume the frequency resources as indicated by the DL TX power adjustment MAC CE, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall apply the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	Assume no REs allocated for NZP CSI-RS and ZP CSI-RS.
-	Assume the same number of front-loaded DM-RS symbols as the maximum front-loaded symbols configured by the higher layer parameter maxLength in DMRS-DownlinkConfig. 
-	Assume the same number of additional DM-RS symbols as the additional symbols configured by the higher layer parameter dmrs-AdditionalPosition.
-	Assume the PDSCH symbols are not containing DM-RS.
-	Assume PRB bundling size of 2 PRBs.
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, 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], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-CQI', W(i) is the precoding matrix corresponding to the procedure described in Clause 5.2.1.4.2. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-i1-CQI', W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Clause 5.2.1.4.2. The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Clause 5.2.2.3.1. 
-	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.
<end TP1 for 38.214, subclause 5.2.2.5.1>

[bookmark: _Toc126919184][bookmark: _Toc126919185][bookmark: _Toc126919186][bookmark: _Toc126919202][bookmark: _Toc126919220][bookmark: _Toc126919231][bookmark: _Toc126919252][bookmark: _Toc126919261][bookmark: _Toc126919276][bookmark: _Toc126919278][bookmark: _Toc126919280][bookmark: _Toc126919292][bookmark: _Toc126919303][bookmark: _Toc126919309][bookmark: _Toc126919310][bookmark: _Toc126919311][bookmark: _Toc126919313][bookmark: _Toc126919316][bookmark: _Toc126919318][bookmark: _Toc126919346][bookmark: _Toc126919354][bookmark: _Toc126919356]4	Conclusion
Based on the discussion in the previous sections we make below observations and proposals. 
Observation 1	NZP CSI-RS transmission is not affected by Type-1 SD adaptation.
Observation 2	For Type-1 SD adaptation, for the CQI reporting according to a sub-configuration with only port subset indication (and no powerOffset-r18):
	Assumption on EPRE of PDSCH can vary based on the number of ports indicated by port subset indication.
	Assumption on EPRE of NZP-CSI-RS does not vary according to the number of ports indicated by port subset indication.
Observation 3	In current specification, for the CQI reporting according to a sub-configuration, powerOffset-r18 provides a power offset correction factor that is used to adjust the ratio of EPRE of PDSCH and the EPRE of CSI-RS.
Proposal 1	The higher layer parameter powerOffset-r18 can also be configured for a sub-configuration that contains portSubsetIndicator within a CSI report setting for UEs indicating support for only Type 1 SD adaptation (and no support for joint Type-1 SD and PD adaptation).
a.	A note can be added to reflect in relevant FGs 42-1/1a/1b/1c.
Proposal 2	Adopt TP1 for 38.214, subclause 5.2.2.5.1.
[bookmark: _In-sequence_SDU_delivery]
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