3GPP TSG RAN WG1 Meeting #92
                                          R1-1801405
Athens, Greece, February 26th – March 2nd, 2018
Source:




ZTE, Sanechips

Title:






Remaining details of NR-PBCH Design
Agenda item:


7.1.1.2.1
Document for:

Discussion and Decision 

1 Introduction

In the email discussion [1], it was agreed that SSB-subcarrier-offset and RMSI-PDCCH-Config will be used for the next valid sync raster indication. In the RAN1 NRAH_1801 meeting, the following conclusions were further reached [2]. 
	Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB.

Conclusion:

Regarding signaling the valid search raster:

· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 

· The indication is only for the same frequency band 

Conclusion:

· Further offline discussion on the complete tables regarding the grid offset for FR1 and FR2
· No change of the 4-bit as per RRC by using some existing reserved/spare bit

· After the table is completed, consider sending (to be checked offline) an LS to RAN2 to inform the number of spare bits for FR1/FR2 ( No LS is necessary, to be reflected in RRC parameter update


In this contribution, we first give our considerations on the specific method of the next valid sync raster position indication. The text proposal for the current specification TS 38.213[3] will be given correspondingly. 

Secondly, another text proposal on scrambling sequence of NR-PBCH is added for the current specification TS 38.211[4]. 
2 Indication of the next valid sync raster entry
2.1 Indication method

For indicating the next valid sync raster entry within a frequency band, there are two types of indication methods as follows: 

1. Absolute frequency: numbering the sync raster entries within each frequency band respectively, i.e. to establish a mapping relationship between Global Synchronization Channel Number (GSCN) and an index within the frequency band. Then indicating the index of the next valid sync raster entry;

2. Relative offset: indicating the offset with the number of sync raster entries from the current sync raster entry detected to the next valid sync raster entry.

It is obvious that the first method can give one bit signaling saving for the same indication frequency band, since the ±bit is not needed. 

Proposal 1: the next valid sync raster entry should be indicated in the manner of absolute frequency by numbering the sync raster entries within each frequency band respectively. 
2.2 Number of sync raster entries within each FR

The current definitions of sync raster for each frequency range are shown as follows: [5]

Table 1: GSCN parameters for the global frequency raster

	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 MHz
	N * 900kHz + M * [5 kHz] 
N=1:3000, M=-1:1
	3N + M - 1
	1 – 8999

	2400 – 24250 MHz
	2400 MHz + N * 1.44 MHz 
N= 0:15173
	9000 + N
	9000 – 24173

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	24174+ N
	24174– 28557


According to NR operating bands within each FR shown in table 2 and table 3 of appendix, the max number of sync raster entries within each FR can be calculated as follows: 

For NR operating bands in FR1, frequency range 0~2700 MHz and 2400~24250 MHz will be considered respectively due to different GSCN parameters. The largest bandwidth of each band within frequency range 0~2700 MHz can be found in frequency band n66 with 90MHz, the max number of sync raster entries is about 300 (i.e. 
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). The largest bandwidth of each frequency band within frequency range 2400~24250 MHz can be found in frequency band n77 with 900MHz, the max number of sync raster entries is about 625 (i.e. 
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). In summary, there is about 625 sync raster entries within FR1 need to be indicated. 

For NR operating bands in FR2, there is no operating band within frequency range 2400~24250 MHz. For frequency range 24250~100000 MHz, the largest bandwidth can be found in frequency band n258 with 3250MHz. Then the max number of sync raster entries is about 189 (i.e. 
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Observation 1: at least the following number of sync raster entries needed to be indicated for each FR: 
· For NR operating bands in FR1, 625 sync raster entries need to be indicated. 

· For NR operating bands in FR2, 189 sync raster entries need to be indicated. 

2.3 Text proposal for indication tables for FR1 and FR2

Based on the above, the following indication tables are proposed for indicating the next valid sync raster entry within each FR. 
---------------------------Text Proposal for Section 13.1 in TS38.213 [3]----------------------------

	13.1 UE procedure for determining a cell-defining SS/PBCH block

When the UE detects an SS/PBCH block that is not associated with an RMSI, higher layer parameters ssb-subcarrierOffset and pdcchConfigSIB1 can be used to indicate a sync raster entry, which is defined in the following table 13-X and 13-Y for different FRs defined in [5]. The UE can assume that an SS/PBCH block that is associated with an RMSI is present on the indicated sync raster entry.
Table 13-X: the next valid raster entry indication for FR1
ssb-subcarrierOffset

pdcchConfigSIB1

Index of sync raster within frequency band
11000

0000 0000

0

11000

0000 0001

1

11000

0000 0010

2

11000

…

…

11000

1111 1110

254

11000

1111 1111

255

11001

0000 0000

256

11001

0000 0001

257

11001

0000 0010

258

…

…

…

11001

1111 1110

510

11001

1111 1111

511

11010
0000 0000

512

11010
0000 0001

513

11010
0000 0010

514

…

…

11010
0110 1111

623

11010
0111 0000

624

11010
0111 0010
-1111 1110
Reserved

11010

1111 1111
no sync raster entry is indicated
Table 13-X: the next valid raster entry indication for FR2

ssb-subcarrierOffset

pdcchConfigSIB1

Index of sync raster within frequency band
1100

0000 0000

0

1100

0000 0001

1

1100

0000 0010

2

…

…

…

1100

1011 1011

187

1100

1011 1100

188

1100

1011 1101

-1111 1110
Reserved

1100

1111 1111

no sync raster entry is indicated



3 Scrambling sequence of NR-PBCH

3.1 Discussion

In current section 7.3.3.1 of TS38.211, the parameter 
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 is the two least significant bits or three least significant bits of the SS/PBCH block index for 
[image: image5.wmf]4

max

=

L

 and for 
[image: image6.wmf]8

max

=

L

 or 
[image: image7.wmf]64

max

=

L

 respectively. 

In a common understanding, the parameter 
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 should be defined as a decimal number. So it is necessary for defining the mapping relationship between value of parameter 
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 and the last three or two bits of SS/PBCH block index. 

According to description in section 7.1.2 of TS38.212[6], we propose to add a similar table as shown in the following text proposal. 

3.2 Text proposal
Based on the above, we propose the following text proposal.
--------------------------Text Proposal for Section 7.3.3.1 in TS38.211[4]--------------------------

	7.3.3
Physical broadcast channel

7.3.3.1
Scrambling

The UE shall assume the block of bits
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 is the number of bits transmitted on the physical broadcast channel, are scrambled prior to modulation, resulting in a block of scrambled bits 
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where the scrambling sequence 
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 is given by clause 5.2. The scrambling sequence shall be initialized with 
[image: image15.wmf]cell

ID

init

N

c

=

 at the start of each SS/PBCH block where 
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 is determined according to Table 7.3.3.1-1 using the 2nd and 1st LSB of the SS/PBCH block index or the 3rd, 2nd and 1st LSB of the SS/PBCH block index in which the PBCH is transmitted.

Table 7.3.3.1-1: Value of 
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 for PBCH scrambling

For 
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, (2nd LSB of SS/PBCH block index, 1st LSB of SS/PBCH block index) 

For 
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, (3rd LSB of SS/PBCH block index, 2nd LSB of SS/PBCH block index, 1st LSB of SS/PBCH block index) 
Value of 
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(1, 1)
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(1, 1, 0)
6

-

(1, 1, 1)
7








with 
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 being the maximum number of SS/PBCH blocks in an SS/PBCH period for a particular band as given by [38.104].
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5 Appendix
Table 2: NR operating bands in FR1[4]
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit

FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive

FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL


Table 3: NR operating bands in FR2[4]
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive 

FUL_low   –  FUL_high

FDL_low   –  FDL_high
	Duplex Mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD
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_1234567897.unknown

_1234567905.unknown

_1234567909.unknown

_1234567911.unknown

_1234567913.unknown

_1234567915.unknown

_1234567916.unknown

_1234567914.unknown

_1234567912.unknown

_1234567910.unknown

_1234567907.unknown

_1234567908.unknown

_1234567906.unknown

_1234567901.unknown

_1234567903.unknown

_1234567904.unknown

_1234567902.unknown

_1234567899.unknown

_1234567900.unknown

_1234567898.unknown

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567894.unknown

_1234567891.unknown

_1234567892.unknown

_1234567890.unknown

