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Introduction
In RAN1#92 meeting, the following agreements were made [1]:

	Agreement:
The UE may assume that the ratio of PSS EPRE to SSS EPRE is either 0dB or 3dB for a given cell.




But, the power offset between SS/PBCH block and PDCCH was undecided and left for further discussion in RAN1#92bis. In this paper, we present our view on this issue.
Power Offset between SS/PBCH and PDCCHs
RRC signaling for the power offset
Similar to the agreement made on the EPRE offset between NR-PSS and NR-SSS, we believe there is no need to have RRC signalling support for the EPRE offset between SS/PBCH block and PDCCHs. 
Fixed power offset or flexible offset
From network implementation point of view, it is obviously undesirable to limit to a fixed offset between SS/PBCH block with RMSI PDCCH, or fixed offsets between SS/PBCH block with other types of PDCCHs for multiple reasons. For example, the SS/PBCH and the RMSI PDCCH and also other data channel PDCCHs may be transmitted with the same or different beam configurations, and these beams may or may share the same QCL properties. 
From UE implementation point of view, it also seems unnecessary to have fixed offsets between SS/PBCH block with PDCCHs. As long as the dynamic range of the offsets between SS/PBCH block with RMSI PDCCH and other PDCCHs are within certain range, it will not cause the AGC tuning problem.
Power offset range
To support practical UE implementation, there should have some constraint for the maximum power offset between SS/PBCH block and other PDCCHs. From network implementation point of view, we believe the dynamic range of 6 dB for the offsets should be larger enough for most deployment environments. From UE implementation point of view, the dynamic range of 6 dB seems also be a reasonable number without causing AGC tuning problem [3,4].
Based on above discussion, our proposal for the power offset between SS/PBCH and PDCCHs is as follows:

Proposal 1:
· The ratio of SSS EPRE and the EPRE of any PDCCH DM-RS should be limited within the range of 6 dB for a given cell. There is no need to use RRC signaling to inform UE the power offset.  
Test Proposal for Correction in TS 38.212
The parameter name  in Section 7.1.1 in TS 38.212 should be renamed to  for the consistency with the parameter name  used in Subclause 7.4.3.1 of  TS 38.211.
 
======== STRAT of TP for TS 38.212 ========
[bookmark: _Toc505960291][bookmark: _Toc508812066]7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] of [8, TS38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half radio frame bit ;

-	if 

 are the 6th, 5th, and 4th bits of SS/PBCH block index, respectively.
else


 is the MSB of  as defined in Subclause 7.4.3.1 of [4, TS 38.211].

      	 are reserved.
end if
======== END of TP for TS 38.212 ========

Conclusion
In this contribution, we discussed the power offset between SS/PBCH and PDCCHs. Based on the discussion, it is proposed that: 
Proposal 1:
· The ratio of SSS EPRE and the EPRE of any PDCCH DM-RS should be limited within the range of 6 dB for a given cell. There is no need to use RRC signaling to inform UE the power offset.  

In addition, the following TP was proposed to make a correction in TS 38.212.

======== STRAT of TP for TS 38.212 ========
7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] of [8, TS38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half radio frame bit ;

-	if 

 are the 6th, 5th, and 4th bits of SS/PBCH block index, respectively.
else


 is the MSB of  as defined in Subclause 7.4.3.1 of [4, TS 38.211].

      	 are reserved.
end if
======== END of TP for TS 38.212 ========

References
[1] Draft Report of 3GPP TSG RAN WG1 #92 v0.1.0", ETSI
[2] R1-1803432, Summary of 7.1.1.1 Synchronization signal, Ericsson
[3] R1-1801639, Power offset between PSS, PDCCH and SSS, MediaTek Inc.
[4] R1-1801945, Corrections on Synchronization Signaling, Samsung
[5] R1-1802940, Remaining details of synchronization signals, Ericsson

image2.wmf
A


oleObject2.bin

image3.wmf
0

a


oleObject3.bin

image4.wmf
7

3

2

1

,...,

,

,

,

+

+

+

+

A

A

A

A

A

a

a

a

a

a


oleObject4.bin

image5.wmf
3

2

1

,

,

,

+

+

+

A

A

A

A

a

a

a

a


oleObject5.bin

image6.wmf
4

+

A

a


oleObject6.bin

image7.wmf
HRF

a


oleObject7.bin

image8.wmf
64

SSB

=

L


oleObject8.bin

image9.wmf
7

6

5

,

,

+

+

+

A

A

A

a

a

a


oleObject9.bin

image10.wmf
5

+

A

a


oleObject10.bin

image11.wmf
0

k


oleObject11.bin

image12.wmf
7

6

,

+

+

A

A

a

a


oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

image1.wmf
1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a


oleObject1.bin

