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1	Introduction
[bookmark: _Hlk517701952]In LTE, the downlink power allocation setting for the UE demodulation and CSI reporting requirements are set with mainly σA (RA) and σB (RB), which is the ratio of physical channel EPRE to the common reference symbol EPRE. On the other hand, NR has no CRS and we cannot use RA/RB for power allocation setting. 
In this contribution we propose the downlink power allocation applicable for NR UE demodulation and CSI reporting requirements. 
2	Discussion
2.1	DL power allocation
[bookmark: _Hlk517702482]The downlink power allocation is specified in TS38.213 4.1 [3] and TS38.214 [1] 4.1 and 5.2.2.3.1. We below list the descriptions related to the DL power allocation.
	TS38.213 4.1
· The UE shall assume that SSS, PBCH DM-RS, and PBCH data have the same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block in a corresponding cell is either 0 dB or 3 dB.
· If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI.
TS38.214 4.1
· For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume that the ratio of SSS EPRE to PBCH DM-RS EPRE is 0 dB.
· The downlink SS/PBCH SSS EPRE can be derived from the SS/PBCH downlink transmit power given by the parameter SS-PBCH-BlockPower provided by higher layers.
· 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.
· 
[bookmark: _Hlk516036066]For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (1/[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in subclause 5.1.6.2.
· The downlink PDCCH EPRE is assumed as the ratio of the PDCCH EPRE to NZP CSI-RS EPRE and takes the value of 0 dB.
· Ratio of PTRS-to-PDSCH EPRE ratio is specified in Table 4.1-2.
TS38.214 5.2.2.3.1
· powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
· powerControlOffsetSS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE.
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[bookmark: _Ref517357702]Figure 1	Illustration of power allocation setting among channels/symbols according to TS38.213/TS38.214. 
Figure 1 illustrates the relation among channels/symbols according to the [1][3]. From the figure, it is observed that gNB signals the absolute SSS transmission power and signals the ratio of NZP-CSI-RS to SSS. UE will use this information for measurement based on SSB and CSI-RS. It is also observed that gNB signals the ratio of PDSCH EPRE to NZP CSI-RS EPRE, however it is used for CSI estimation. The ratio of PDSCH-to-DMRS EPRE and PTRS-to-PDSCH EPRE are specified based on DMRS configuration. 
[bookmark: _Hlk517708213]Considering the RAN1 specification, we think the DL power allocation for PSS, NZP-CSI-RS and DMRSs used for UE demodulation requirements are set relative to SSS. For physical channels, they should be set relative to the associated DMRS EPREs. Figure 2 illustrates the power setting relation among channels/signals, and Table 1 is our proposal specified in TS38.101-4. 
Note OCNG refers to the PDSCH and associated PDSCH DMRS schedule for other UEs within the cell. For simplicity, we assume the number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is one, and therefore we can set EPRE ratio of OCNG to OCNG DMRS to 0dB. 
Proposal 1: RAN4 will specify the DL power allocation as follow:
· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· [bookmark: _GoBack]EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)
· EPRE of PTRS is set relative to the associated PDSCH
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[bookmark: _Ref517358698]Figure 2	Proposed DL power allocation setting for UE demodulation and CSI reporting requirements.  

[bookmark: _Ref517359365]Table 1	Downlink Physical Channels transmitted during a connection (FDD and TDD).
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	dB
	0

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	Test specific

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of PTRS to PDSCH
	dB
	Test specific

	EPRE ratio of OCNG DMRS to SSS
	dB
	0

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	0

	Note 1: Number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is set to 1.



2.2	OCNG relative power level
LTE UE demodulation and CSI reporting requirements specify the orthogonal channel noise generator (OCNG) to model the virtual UE allocation. Since NR also uses OFDMA for DL, NR UE demodulation and CSI reporting requirements should also specify OCNG pattern. 
The OCNG pattern for LTE is given by the relative power level γ, given by the ratio of PDSCH σA and OCNG σA. On the other hand, as we discussed, NR has no CRS and PDSCH transmission power cannot be set as relative to CRS like σA or σB. Alternatively we propose to define the relative power level of the i-th virtual UE as an EPRE ratio of PDSCHi to PDSCHi DMRS / EPRE ratio of OCNG to OCNG DMRS.
Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = EPRE ratio of PDSCHi to PDSCHi DMRS / EPRE ratio of OCNG to OCNG DMRS.

3	Conclusion
Proposal 1: RAN4 will specify the DL power allocation as follow:
· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)
· EPRE of PTRS is set relative to the associated PDSCH
Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE.
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