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Introduction
During RAN1 #91 meeting, following agreement is reached regarding the EPRE offset between SSS and PBCH DMRS.
Agreements:
· Confirming the working assumption on SS/PBCH bandwidth of X=20 PRB
· Confirming the working assumption of having the same DMRS density in the SSS symbols as already agreed for PBCH symbols
· Confirming the working assumption that the EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB

During RAN1 #92 meeting, following agreement regarding the power offset between PSS/SSS and PBCH, and between SS/PBCH and PDCCH is reached.
Agreements:
· The UE may assume that the ratio of PSS EPRE to SSS EPRE is either 0dB or 3dB for a given cell

Discuss further till next meeting regarding power offset between SS/PBCH block and PDCCH
· No RRC signalling is necessary


In this contribution, we discuss the power offset between SS/PBCH block and PDCCH. 
.___________________________________________________________________________________________
Discussion on power offset between SS/PBCH block and PDCCH

In RAN1 #91 meeting, it is agreed that the payload size of PBCH is 56 bits including CRC [1]. Moreover, it is agreed in RAN1 #90 bis that, for one SSB, PBCH is mapped to 48 PRB [2]. Since the density of DMRS of PBCH is 3 RE/PRB/Symbol [3], the 56 bits are mapped to 48*(12-3)=432 REs. It should also be mentioned that RAN1 has strived to support NR-PBCH combining. With current design, at least the PBCH with the same SSB index can be combined 4 times within 80 ms to achieve better coverage performance. 

As for PDCCH scheduling RMSI, it is agreed that the aggregation levels of 4 CCEs, 8 CCEs, and 16 CCEs are supported for NR [1]. Note that one CCE = 6 REG [4], one REG is one RB during one OFDM symbol [3] and the DMRS for PDCCH is evenly distributed within a REG (#1, #5, #9 REs) [2]. Therefore, for aggregation level of 16 CCE, the PDCCH scheduling RMSI is mapped to 16*6*(12-3) = 864 REs. As for the payload size of PDCCH scheduling RMSI, the fallback DCI is used and the payload size should be around 39 bits[footnoteRef:1]. With 24-bit CRC, the total payload should be 63 bits. [1:  Fallback DCI with frequency resource allocation within 48 PRBs.] 


It is cost-efficient for operators to reuse current sites for 5G deployment. Since current sites are planned for traditional cellular networks, which is usually deployed with lower frequency than 5G. The coverage enhancement schemes of NR needs to be considered when deploying the 5G network. For PBCH, combination within 80 ms should be considered, and for PDCCH scheduling RMSI, 16 CCE should be considered. Under this consideration, the code rate of PBCH is around 56/432/4=0.032, and that of PDCCH scheduling RMSI is around 63/864=0.073. Therefore, the demodulation threshold of PBCH is about 3~4 dB lower than that of PDCCH. However, this is a rough estimation. The actual coverage performance of PBCH and PDCCH should be carefully examined by both simulation and field test.

Since the discrepancy between PBCH and PDCCH demodulation thresholds cannot be actually estimated at this stage, it is necessary to preserve certain degree of freedom to operators to configure the power offset between PBCH and PDCCH, so that the same coverage between PBCH and PDCCH can be guaranteed in the commercial network. Note that according to current analysis, the demodulation thresholds of PBCH and PDCCH scheduling RMSI should be within 6 dB, and it is mentioned by several chipset vendor that as long as the dynamic range between DM-RS of PDCCH and SSB can be restricted within 6dB, it seems not necessary to define the specific EPRE offset for the purpose of AGC tuning. Hence, gNB should have the flexibility to set the power offset between PBCH and PDCCH, as long as the dynamic range is within 6 dB, and No RRC signaling should be involved. 
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Proposal 1: UE assumes that the dynamic range for EPRE offset between DM-RS of PDCCH and SSB is not larger than 6dB. No RRC signaling is necessary.
___________________________________________________________________________________________
Conclusions
Proposal 1: UE assumes that the dynamic range for EPRE offset between DM-RS of PDCCH and SSB is not larger than 6dB. No RRC signaling is necessary.
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