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1. Discussion
In RAN1#116bis meeting, Samsung [1] suggested to adjust the EPRE ratio (i.e., Pc ratio) between PDSCH and CSI-RS for type 1 SD adaptation only. Regarding the definition of “Pc” ratio, RAN1 made the following conclusion in RAN1#96bis [2], based on Alt2B (i.e., Pc ratio is the ratio of EPRE of total PDSCH ports to EPRE of all CSI-RS ports multiplexed on one subcarrier.) in Qualcomm’s contribution [3].
	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



As commented in [4], the first aspect to discuss is how to determine PCSIRS (= CSI-RS EPRE) for the case of type 1 SD adaptation. From the above RAN1 conclusion, it is observed that CSI-RS EPRE is defined as the energy of all CSI-RS ports multiplexed on one sub-carrier of one OFDM symbol. Thus, the energy of each CSI-RS port should be kept and CSI-RS EPRE would be reduced if parts of CSI-RS ports multiplexed on within a CDM group are muted based on portSubsetIndicator configuration. As an example, for an 8-port CSI-RS resource as shown in Figure 1, if antenna port indices 3000, 3002, 3004, and 3006 are muted based on portSubsetIndicator configuration, CSI-RS EPRE for deriving the CQI of the corresponding CSI sub-report is reduced by half as two out of the four ports within a CDM group are muted.



Figure 1. Example of the mapping of antenna ports for 8-port CSI-RS resource

Proposal #1: If N (<K) CSI-RS ports among K CSI-RS ports within a CDM group are enabled by portSubsetIndicator configured in a sub-configuration, UE assumes CSI-RS EPRE is reduced by N/K times to derive CQI corresponding to the sub-configuration.

During the discussion in RAN1#116bis [4], at least the following three alternatives were suggested on how to handle the EPRE ratio between PDSCH and CSI-RS for type 1 SD adaptation only.
· Alt 1: The EPRE ratio between PDSCH and CSI-RS equals 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 portSubsetIndicator, P0 is the number of ports configured by nrofPorts of the CSI-RS resource.
· Alt 2: The powerOffset parameter is mandatory 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.
· Alt 3: The EPRE ratio between PDSCH and CSI-RS remains the same as powerControlOffset.

The main motive of Alt 1 or Alt 2 is to make gNB acquire CQI which UE calculates with the assumption that PDSCH EPRE is reduced proportional to the number of muted antenna ports. However, Alts 1 and 2 eventually require a UE to support power domain adaptation if the UE supports type-1 spatial domain adaptation, which is not aligned with current UE feature list description.
It should be noted that gNB can acquire CQI which UE calculates with the assumption that PDSCH EPRE is reduced proportional to the number of muted antenna ports, even for Alt 3. For instance, if antenna port indices 3000, 3002, 3004, and 3006 are disabled for CSI-RS resource as shown in Figure 1, CSI-RS EPRE is reduced by half (based on above Proposal #1) and the EPRE ratio between PDSCH and CSI-RS remains the same as powerControlOffset (based on above Alt 3), in which case PDSCH EPRE is also reduced by half so additional power domain adaptation as in Alt 1 or Alt 2 is not necessary. Therefore, no specification change is needed and Alt 3 should be taken.

Proposal #2: The EPRE ratio between PDSCH and CSI-RS remains the same as powerControlOffset for UE to derive CQI corresponding to a sub-configuration that is not configured with poweroffset, as in current specification.

2. Conclusions
In this contribution, the EPRE of CSI-RS and PDSCH for NES were discussed, and the followings were proposed.

Proposal #1: If N (<K) CSI-RS ports among K CSI-RS ports within a CDM group are enabled by portSubsetIndicator configured in a sub-configuration, UE assumes CSI-RS EPRE is reduced by N/K times to derive CQI corresponding to the sub-configuration.
Proposal #2: The EPRE ratio between PDSCH and CSI-RS remains the same as powerControlOffset for UE to derive CQI corresponding to a sub-configuration that is not configured with poweroffset, as in current specification.
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