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1 Introduction
This is the discussion of the remaining issues related to power offset between PSS, PDCCH and SSS, as raised in RAN1-AH1801 meeting in [1]. Different than LTE with always-on signal CRS, NR may have to rely on SS block for timing/frequency tracking as well as AGC tuning in some case. Therefore, this paper is discussing the power offset relative to SSS for addressing AGC issues. 
2 Discussion
In NR, SS block power has been given in RMSI to derive the pathloss for UL open loop power control, which is supposed to be corresponding to SSS EPRE power. On the other hand, there is no EPRE power offset defined between PDCCH channels, PSS and SSS currently as illustrated in Figure 1. The discussion below will address the different offsets:
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Figure 1. Illustration between PSS, PDCCH and SSS
1. 
2. 
EPRE offset between PSS and SSS
One motivation for defining EPRE offset between PSS and SSS is to facilitating the AGC loops for SS block reception based on the detected PSS signal energy in the first symbol of SS block. There can be several options under discussion:
· Option 1: Fixed EPRE offset between PSS and SSS, e.g., assuming the same total power for each symbol of SS block. It can be : , considering 240 used REs in SSS symbol and 127 used REs in PSS symbol within SS block. 
· Option 2: Assumption that the dynamic range for EPRE offset between PSS and SSS is not larger than a value, e.g., 6dB

One more benefit for option 1 than option 2 is that the fixed power offset can be potentially used for the PSS/SSS-IC receiver to cancel the PSS/SSS interference from the serving cell or the strongest cell for the detection of the neighbor cell(s) with relatively low signal strength. In this case, the fixed power offset is necessary to reconstruct the signal for cancellation. Therefore, Options 1 with support of both AGC and potential PSS/SSS-IC functions are more preferred.
Proposal 1: Fixed ERPE offset between PSS and SSS is set as:  .
EPRE offset between SSS and DM-RS of PDCCH
For EPRE offset between SSS and DM-RS of RMSI PDCCH, it is obvious that it is difficult for configuration considering the fully used PBCH payload bits. For the other PDCCH channels, it is possible to configure such EPRE offset via RMSI or UE specific RRC signaling. However, as long as the dynamic range between DM-RS of PDCCH and SSS can be restricted within 6dB, it seems not necessary to define the specific EPRE offset for the purpose of AGC tuning. Especially, in the connected mode with active data reception, there are more references for AGC-tuning than SS blocks. Therefore, for simplicity of the spec and system operation flexibility, UE can just assumes that the dynamic range of EPRE offset between DM-RS of any PDCCH and SSS is not larger than 6dB.
Proposal 2: UE assumes that the dynamic range for EPRE offset between DM-RS of any PDCCH and SSS is not larger than 6dB
3 [bookmark: OLE_LINK52][bookmark: OLE_LINK53]Conclusion
In this contribution, we discussed the EPRE offset between PSS, DM-RS of PDCCH and SSS with the following proposals for discussion and decision by the group.
Proposal 1: Fixed ERPE offset between PSS and SSS is set as  .
Proposal 2: UE assumes that the dynamic range for EPRE offset between DM-RS of any PDCCH and SSS is not larger than 6dB.
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