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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _GoBack]Introduction
In this contribution, the remaining issues on NR PBCH are discussed.

[bookmark: _Ref129681832]Power offset between PSS and SSS
In the last meeting [1], we have agreed to independently configure the power scaling for SSS and PBCH in the following: 
Agreements:
· Have independent power scaling of SSS, PBCH data, and PBCH DMRS in 36.211 as shown in TP below. 
· Update text of section 4.1 of 38.213 on UE assumption for power scaling as shown in TP below
Currently, in 38.101 [2], the power of PSS is also separately configured as: 
	7.4.3.1.1	Mapping of PSS within an SS/PBCH block






The UE shall assume the sequence of symbols constituting the primary synchronization signal to be scaled by a factor  to conform to the PSS power allocation specified in [5, TS 38.213] and mapped to resource elements  in increasing order of  where  and  are given by Table 7.4.3.1-1 and represent the frequency and time indices, respectively, within one SS/PBCH block.





For AGC issues, the power offset between PSS and SSS should not be large. Furthermore, if the power offset between PSS and SSS is fixed in the spec, some advanced algorithms could be applied at the receiver for SSS/PBCH detection performance improvement. The SS/PBCH block is defined as the 20PRB within 4 OFDM symbols, and the PSS and SSS occupy the same RE. If the same transmission power is assumed among the 20PRBs SSB bandwidth and the EPRE of PBCH is the same with SSS, then the power ratio between PSS and SSS can be . It is about 2.4dB power offset between PSS and SSS. Another straightforward approach is to let PSS and SSS have the same EPRE, i.e., . We slightly prefer the former option for coverage enhancement.  
Proposal 1: PSS and SSS have a fixed power offset given by: 

Power offset between SS/PBCH block and PDCCH
There are some discussions on whether gNB needs to signal the power offset between SSB and PDCCH for UE AGC training for the PDCCH and PDSCH reception. Since the bandwidth of the SSB and PDCCH can be of large difference, the PSD power offset can be used to implicitly indicate their power offset. The common PDCCH for RMSI, OSI, RAR and paging (CORESET linked with Type0 ~ Type2 search space) will QCLed to the SSB. Hence the PSD offset range between SSB and such PDCCH should be limited, for example no more than [-3, 3] dB. There is no need to signal the offset in RMSI, which will reduce the overhead in RMSI. UE can assume some default PSD offset, e.g.: ([-3], [3]) dB.
For group common and UE specific PDCCH (CORESET linked with Type 3 and UE specific PDCCH), if the CORESET is configured by RRC which is different from that for RMSI, OSI, RAR and paging, we have following observations:
· The average channel gain may not be the same as the SSB;
· The analogue beam may be different with the SSB;
· Digital precoding may be different from the SSB.
Therefore such PDCCH PSD can have larger varied range relative to the SSB. The network should have the flexibility to set the PSD offset between SSB and PDCCH for different use cases. Hence initial access PDCCH, UE can assume some default PSD offset, e.g.: ([-3], [3]) dB. But for other PDCCH, the PSD offsets could be signaled to UE by BWP specific RRC signaling. Therefore, we have the following proposal:
Proposal 2: The PSD offset between SS/PBCH block and PDCCH can be determined as
· The common PDCCH for RMSI, OSI, RAR and paging (CORESET linked with Type0 ~ Type2 search space) , no signaling to indicate the PSD offset
· UE assumes some default PSD offset, e.g.: ([-3], [3]) dB.
· For group common and UE specific PDCCH (CORESET linked with Type 3 and UE specific PDCCH), the PSD offset between SS/PBCH block and PDCCH can be indicated by BWP specific RRC signaling.
 
Conclusion
In this contribution, we have discussed the power offset related issues for SSB. From the discussion, we have the following proposals:
Proposal 1: PSS and SSS have a fixed power offset given by: 
Proposal 2: The PSD offset between SS/PBCH block and PDCCH can be determined as
· The common PDCCH for RMSI, OSI, RAR and paging (CORESET linked with Type0 ~ Type2 search space) , no signaling to indicate the PSD offset
· UE assumes some default PSD offset, e.g.: ([-3], [3]) dB
· For group common and UE specific PDCCH (CORESET linked with Type 3 and UE specific PDCCH), the PSD offset between SS/PBCH block and PDCCH can be indicated by BWP specific RRC signaling. 
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