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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views on the remaining issues on PBCH design.
[bookmark: _GoBack]MIB extension issues




In TS38.331 [1] section 6.2.1, a level CHOICE is used to indicate the BCCH message type to be MIB or messageClassExtension alternatives in the BCCH message. However, PBCH payload generation and interleaver for  and additional timing related PBCH payload bits , in current TS38.212[2] section 7.1.1 are only applicable to the MIB alternative.  is used to indicate the BCCH message type to be MIB or messageClassExtension. We suggest to restrict to use PBCH payload generation for MIB alternative, i.e.  indicates MIB, to avoid the ambiguity issue for PBCH payload generation and interleaver.
	[bookmark: _Toc510018564]6.2.1  –	BCCH-BCH-Message
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel.
-- ASN1START
-- TAG-BCCH-BCH-MESSAGE-START

BCCH-BCH-Message ::= SEQUENCE {
	message											BCCH-BCH-MessageType
}

BCCH-BCH-MessageType ::= CHOICE {
	mib												MIB,
	messageClassExtension	SEQUENCE {}
}

-- TAG-BCCH-BCH-MESSAGE-STOP
-- ASN1STOP 



Observation 1: A clarification on  to indicate BCCH message type is needed for TS 38.212.
Proposal 1:  Adopt the TP in Annex A for 38.212. 

Timing alignment to avoid unnecessary reading of PBCH
In RAN1#92bis, the issue of timing alignment between cells to avoid unnecessary reading of PBCH has been raised [3][4]. The reading of PBCH will put additional detection complexity and power consumption both for the RRM measurements and handover, especially for FR2 due to the larger number of SS/PBCHs that needs to be detected. If the neighbor cells’ SFN is not aligned to the serving cell, UE has to detect the neighbor cell’s PBCH to obtain the timing information of these neighbor cells. The 38.133 specification [5] states the following:
	[bookmark: _Toc510694435]7.4	Cell phase synchronization accuracy
[bookmark: _Toc510694436]7.4.1	Definition
Cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.
[bookmark: _Toc510694437]7.4.2	Minimum requirements
The cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3 µs. 



Based on the above, we can observe the following information:
· For TDD band, the timing between cells is aligned in frame boundary.

The potential SFN difference will not affect the CSI-RS sequence generation since the slot number is defined within the SFN. However, the potential difference in SFN would still result in PBCH detection for the RRM measurement since the configured SS/PBCH periodicity can be larger than 10ms. Furthermore, when the RACH occasion periodicity for SS/PBCH is larger than 10ms, reading of the PBCH is also needed to obtain the LSBs of SFN.
Since the frame timing has to be aligned for TDD band as required by RAN4, then aligning the SFN among cells by the network can be easily achieved in order to reduce the UE detection complexity and power consumption that resulted from reading the neighbor cells’ PBCH. 
Proposal 2: For TDD band, UE assumes that the SFN is aligned among cells of the same carrier frequency.
Conclusion
In this contribution, we have discussed the issue of PBCH and proposed the following:   

Observation 1: A clarification on  to indicate BCCH message type is needed for TS 38.212.
Proposal 1:  Adopt the TP in Annex A for 38.212. 
Proposal 2: For TDD band, UE assumes that the SFN is aligned among cells of the same carrier frequency.
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Annex A: TP for PBCH payload generation
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
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, and  indicates the BCCH message type to be MIB or messageClassExtension. 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, TS 38.321].

If  indicates MIB, 

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






Let ; ; ; ; ;


for  to 

if  is an SFN bit

;

;

elseif  is the half radio frame bit



elseif  

;

;
else

;

;
end if
end for
end if


where  is the number of candidate SS/PBCH blocks in a half frame according to Subclause 4.1 of [5, TS38.213], and the value of  is given by Table 7.1.1-1.

Table 7.1.1-1: Value of PBCH payload interleaver pattern 
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	0
	16
	4
	8
	8
	24
	12
	3
	16
	9
	20
	14
	24
	21
	28
	27

	1
	23
	5
	30
	9
	7
	13
	2
	17
	11
	21
	15
	25
	22
	29
	28

	2
	18
	6
	10
	10
	0
	14
	1
	18
	12
	22
	19
	26
	25
	30
	29

	3
	17
	7
	6
	11
	5
	15
	4
	19
	13
	23
	20
	27
	26
	31
	31


-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
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