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1. Introduction

In this contribution, the remaining issues of enhancements to initial access procedure are discussed. The following issues are included.

· MIB interpretation ambiguity for overlapping frequency bands
· The supported sync raster for NR-U band was identified and agreed in RAN4. A TP is attached to update the related section in RAN1 specification based on the RAN4 outcome. 

2. Discussion

2.1. MIB interpretation ambiguity for overlapping frequency bands
In NR-U operation, the interpretation of some field in MIB has changed, such as pdcch-ConfigSIB1. Table13-1A and Table 13-4A are used by the UE operating with shared spectrum channel access for monitoring Type0-PDCCH. As raised in [1][2], for the 6 GHz band, there are overlapping frequency bands reserved for both  licensed and unlicensed band operation. For a UE supporting both operation will not know how to interpret the MIB during initial access.
In RAN1#100b-e meeting, a few options were provided:

· Option 1: UE try both MIB interpretation

· Option 2: PBCH CRC scrambling carries information to separate two MIB structures

· Option 3: Different sync raster point for licensed and unlicensed

For option 1, UE will try both MIB interpretation and the following SIB1 reception. For the case of wrong MIB interpretation, UE has to suffer additional latency and power consumption during unsuccessfully SIB1 reception.
For option 2, a new CRC scrambling code needs to be defined to separate two MIB structures. In our view, a little complexity is introduced to standard and implementation.

For option 3, different sync raster point are used for licensed and unlicensed operation. For NR-U operating band, only part of sync raster are allowed, i.e. one sync raster for each 20MHz bandwidth. The MIB interpretation ambiguity will only occur if the on-raster SS/PBCH block for licensed operation access locates on the allowed sync raster defined for unlicensed operation access in overlapping frequency bands. For a 20MHz bandwidth in the overlapping frequency bands, there are about 14 sync raster that can be used for licensed operation access. Only one of the 14 sync raster can be used for both licensed and unlicensed operation access. If this sync raster is excluded for licensed operation access, little impacts will be introduced for the flexibility of licensed operation deployment. In our view, option 3 has the least impacts on standard and implementation. 
Proposal 1: The MIB interpretation ambiguity issue for overlapping frequency bands should be resolved. Different sync raster point are defined for licensed and unlicensed operation. 
2.2. Indication of allowed sync raster for NR-U 
In RAN4#94-e, the draft CR to 38.101-1 and 38.104 on NR-U sync raster was endorsed, as follows [3][4]:
------------------------------------------------------ Start-------------------------------------------------------------

5.4.3.3
Synchronization raster entries for each operating band

The synchronization raster for each band is give in Table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 5.4.3.3-1.

Table 5.4.3.3-1: Applicable SS raster entries per operating band

	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN

(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	5279 – <1> – 5419

	n2
	15 kHz
	Case A
	4829 – <1> – 4969

	n3
	15 kHz
	Case A
	4517 – <1> – 4693

	n5
	15 kHz
	Case A
	2177 – <1> – 2230

	
	30 kHz
	Case B
	2183 – <1> – 2224

	n7
	15 kHz
	Case A
	6554 – <1> – 6718

	n8
	15 kHz
	Case A
	2318 – <1> – 2395

	n12
	15 kHz
	Case A
	1828 – <1> – 1858

	n14
	15 kHz
	Case A
	1901 – <1> – 1915

	n18
	15 kHz
	Case A
	2156 – <1> – 2182

	n20
	15 kHz
	Case A
	1982 – <1> – 2047

	n25
	15 kHz
	Case A
	4829 – <1> – 4981

	n28
	15 kHz
	Case A
	1901 – <1> – 2002

	n29
	15 kHz
	Case A
	1798 – <1> – 1813

	n30
	15 kHz
	Case A
	5879 – <1> – 5893

	n34
	15 kHz
	Case A
	5030 – <1> – 5056

	n38
	15 kHz
	Case A
	6431 – <1> – 6544

	n39
	15 kHz
	Case A
	4706 – <1> – 4795

	n40
	15 kHz
	Case A
	5756 – <1> – 5995

	n41
	15 kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n462
	30 kHz
	[Case C]
	8993 – <1> – 9530

	n48
	30 kHz
	Case C
	7884 – <1> – 7982

	n50
	15 kHz
	Case A
	3584 – <1> – 3787

	n51
	15 kHz
	Case A
	3572 – <1> – 3574

	n65
	15 kHz
	Case A
	5279 – <1> – 5494

	n66
	15 kHz
	Case A
	5279 – <1> – 5494

	
	30 kHz
	Case B
	5285 – <1> – 5488

	n70
	15 kHz
	Case A
	4993 – <1> – 5044

	n71
	15 kHz
	Case A
	1547 – <1> – 1624

	n74
	15 kHz
	Case A
	3692 – <1> – 3790

	n75
	15 kHz
	Case A
	3584 – <1> – 3787

	n76
	15 kHz
	Case A
	3572 – <1> – 3574

	n77
	30 kHz
	Case C
	7711 – <1> – 8329

	n78
	30 kHz
	Case C
	7711 – <1> – 8051

	n79
	30 kHz
	Case C
	8480 – <16> – 8880

	n90
	15 kHz
	Case A
	6246 – <1> – 6717

	
	30 kHz
	Case C
	6252 – <1> – 6714

	n91
	15 kHz
	Case A
	3572 – <1> – 3574

	n92
	15 kHz
	Case A
	3584 – <1> – 3787

	n93
	15 kHz
	Case A
	3572 – <1> – 3574

	n94
	15 kHz
	Case A
	3584 – <1> – 3787

	NOTE 1:
SS Block pattern is defined in clause 4.1 in TS 38.213 [8]
NOTE 2:
The following GSCN are allowed for operation in band n46:


{GSCN = 8996, 9010, 9024, 9038, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274, 9288, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9472, 9485, 9499, 9513}.


------------------------------------------------------ End-------------------------------------------------------------

In Rel-15 TS 38.213, it is defined that a CORESET for Type0-PDCCH CSS set may not be present with an on-raster SS/PBCH block. In this case, the bit fields of[image: image1.wmf]SSB

k

, controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1 are used to indicate the GSCN offset between the first SS/PBCH block not having a  CORESET and the second  SS/PBCH block having a CORESET. The granularity of the indicated GSCN offset is 1. 
For NR-U band n46, only part of sync raster are valid, i.e. one sync raster for each 20MHz bandwidth. If CORESET for Type0-PDCCH CSS set is present with an on-raster SS/PBCH block for NR-U, gNB can still indicate a second SS/PBCH block with CORESET to UE, as in Rel-15. Since not all the GSCN in band n46 are allowed for NR-U, the current defined GSCN offset with the granularity of 1 may indicate an invalid sync raster to UE. It should be clarified in the spec how to handle this case. Therefore, the following clarification is proposed in TS 38.213:

For operation with shared spectrum channel access, if a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for [image: image2.wmf]29
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 for FR1, that the UE may determine the nearest (in the corresponding frequency direction) allowed global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as[image: image3.wmf]Offset

GSCN

Reference

GSCN

N

N

+

. [image: image4.wmf]Reference

GSCN

N

 is the GSCN of the first SS/PBCH block and [image: image5.wmf]Offset
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 is a GSCN offset provided by Table 13-16 for FR1. UE assumes the GSCN offset refers to the nearest allowed GSCN defined in [8-1, TS 38.101-1] for FR1. If the GSCN offset refers to a GSCN which is not allowed in [8-1, TS 38.101-1] for FR1, UE may ignore the information related to GSCN of SS/PBCH locations in performing cell search. 
Proposal 2: The text proposal on the indication of allowed sync raster for NR-U is agreed.

The corresponding text proposal for TS 38.213 V16.1.0 is provided in section 3.1.

3. Text Proposal
The text proposal for TS 38.213 V16.1.0 is given as bellow with modifications marked in RED.

3.1. Indication of allowed sync raster for NR-U

------------------------------------------------------ TS 38.213 --------------------------------------------------------

13   UE procedure for monitoring Type0-PDCCH CSS sets
<Unchanged parts are omitted>
If a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, for operation without shared spectrum channel access, and for [image: image6.wmf]29
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 for FR2, the UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as [image: image8.wmf]Offset
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 is the GSCN of the first SS/PBCH block and [image: image10.wmf]Offset
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 is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. For operation with shared spectrum channel access, and for [image: image11.wmf]29
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 for FR1, the UE may determine the nearest (in the corresponding frequency direction) allowed global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET for an associated Type0-PDCCH CSS set as[image: image12.wmf]Offset
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 is the GSCN of the first SS/PBCH block and [image: image14.wmf]Offset
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 is a GSCN offset provided by Table 13-16 for FR1. UE assumes the GSCN offset refers to the nearest allowed GSCN as defined in [8-1, TS 38.101-1] for FR1. If the GSCN offset refers to a GSCN which is not allowed in [8-1, TS 38.101-1] for FR1, UE may ignore the information related to GSCN of SS/PBCH locations in performing cell search. If the UE detects the second SS/PBCH block and the second SS/PBCH block does not provide a CORESET for Type0-PDCCH CSS set, as described in Clause 4.1, the UE may ignore the information related to GSCN of SS/PBCH block locations for performing cell search.

If a UE detects a SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for [image: image15.wmf]31
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 for FR2, the UE determines that there is no SS/PBCH block having an associated Type0-PDCCH CSS set within a GSCN range [image: image17.wmf]]
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 are respectively determined by controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1. If the GSCN range is [image: image20.wmf]]
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, the UE determines that there is no information for a second SS/PBCH block with a CORESET for an associated Type0-PDCCH CSS set on the detected SS/PBCH block. 

If a UE does not detect any SS/PBCH block providing a CORESET for Type0-PDCCH CSS set, as described in Clause 4.1, within a time period determined by the UE, the UE may ignore the information related to GSCN of SS/PBCH locations in performing cell search.

Table 13-16: Mapping between the combination of [image: image21.wmf]SSB

k

 and controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1 to [image: image22.wmf]Offset
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	[image: image23.wmf]SSB

k


	16×controlResourceSetZero +searchSpaceZero
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	24
	0, 1, …, 255
	1, 2, …, 256

	25
	0, 1, …, 255
	257, 258, …, 512

	26
	0, 1, …, 255
	513, 514, …., 768

	27
	0, 1, …, 255
	-1, -2, …, -256

	28
	0, 1, …, 255
	-257, -258, …, -512

	29
	0, 1, …, 255
	-513, -514, …., -768

	30
	0, 1, …, 255
	Reserved, Reserved, …, Reserved


Table 13-17: Mapping between the combination of [image: image25.wmf]SSB
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 and controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1 to [image: image26.wmf]Offset
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	16×controlResourceSetZero +searchSpaceZero
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	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256

	14
	0, 1, …, 255
	Reserved, Reserved, …, Reserved


<Unchanged parts are omitted>
--------------------------------------------------------- END -----------------------------------------------------------

4. Conclusions

In this contribution, the remaining issues of enhancements to initial access procedure are discussed. The following are proposed.

Proposal 1: The MIB interpretation ambiguity issue for overlapping frequency bands should be resolved. Different sync raster point are defined for licensed and unlicensed operation. 

Proposal 2: The text proposal on the indication of allowed sync raster for NR-U is agreed.
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