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1 Introduction
This contribution discusses the remaining issues for the initial access aspects for NR 52.6 to 71 GHz, including the following aspects, and the TPs, if needed, associated with the proposals are listed in the appendix: 
· Remaining issues for CORESET#0 configuration
· Remaining issues for CD-SSB indication for FR2-2
· Remaining issues for RRC parameters in FR2-2
2 Remaining issues for CORESET#0 configuration 
In the last RAN1 meeting, the following working assumption has been made in RAN1, and there is a FFS on whether or how to define X value in the CORESET#0 configuration table. 
Working Assumption
· The following table is used for set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120}, {480, 480}, and {960, 960} kHz for FR2-2.
· FFS: whether/how to define X, if defined, candidate values {56, 76}
· Text Proposal #4-2D (for 38.213, Section 13) in section 3 of R1-2202503 is endorsed
· Note: this working assumption can be revisited once RAN4 finalizes the further details of the channelization.

	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1
	24
	2
	0

	1
	1
	24
	2
	4

	2
	1
	48
	1
	0

	3
	1
	48
	1
	14

	4
	1
	48
	1
	28

	5
	1
	48
	2
	0

	6
	1
	48
	2
	14

	7
	1
	48
	2
	28

	8
	1
	96
	1
	0

	9
	1
	96
	1
	X

	10
	1
	96
	2
	0

	11
	1
	96
	2
	X

	12
	3
	24
	2
	-20 if 
-21 if  > 0

	13
	3
	24
	2
	24

	14
	3
	48
	2
	-20 if 
-21 if  > 0

	15
	3
	48
	2
	48



Meanwhile, RAN4 also agreed the channel raster and sync raster design for the licensed band in FR2-2, i.e., band n264, as described in R4-2206582. Related text is quoted below for information: 
Table 5.3.5-3: BS channel bandwidths and SCS per operating band in FR2-2
	
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	[n264]
	120
	Yes
	Yes
	
	
	

	
	480
	
	Yes
	Yes
	Yes
	

	
	960
	
	Yes
	Yes
	Yes
	Yes



Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n257
	60
	2054166 – <1> – 2104165

	
	120
	2054167 – <2> – 2104165

	n258
	60
	2016667 – <1> – 2070832

	
	120
	2016667 – <2> – 2070831

	n259
	60
	2270832 – <1> – 2337499

	
	120
	2270832– <2> – 2337499

	n260
	60
	2229166 – <1> – 2279165

	
	120
	2229167 – <2> – 2279165

	n261
	60
	2070833 – <1> – 2084999

	
	120
	2070833 – <2> – 2084999

	[n264]
	120
	2563333 <2> 2794999

	
	480
	2565835 <8> 2792499

	
	960
	2565835 <16> 2792491



Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	[bookmark: _Hlk51852729]NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n257 
	120 kHz
	Case D
	22388 – <1> – 22558

	
	240 kHz
	Case E
	22390 – <2> – 22556

	n258
	120 kHz
	Case D
	22257 – <1> – 22443

	
	240 kHz
	Case E
	22258 – <2> – 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260 
	120 kHz
	Case D
	22995 – <1> – 23166

	
	240 kHz
	Case E
	22996 – <2> – 23164

	n261
	120 kHz
	Case D
	22446 – <1> – 22492

	
	240 kHz
	Case E
	22446 – <2> – 22490

	[n264]
	120 kHz
	Case D
	24674 <3> 24959

	
	480 kHz
	Case F
	24677 <12> 24953

	
	960 kHz
	Case G
	24680 <6> 24950

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [10].



It is noted that the synchronization raster design for unlicensed band is still under discussion in RAN4 (e.g. whether to use a subset of GSCN values from licensed band), however, we believe RAN1 is ready to complete the RB offset design even without detailed design of synchronization raster for unlicensed band. Taking 120 kHz SCS as an example, even in the worst case that RAN4 decides to use a subset of GSCN values from licensed band as synchronization raster for unlicensed band, the interval between two neighboring available GSCN values is 3 (as in the RAN4 agreement), which corresponds to 36 RBs in 120 kHz; while the difference between channel bandwidth (132 RBs) and CORESET#0 bandwidth (96 RBs) is also 36 RBs. This implies it’s always possible to find a feasible GSCN value for allocating SS/PBCH block, even using a single offset value, e.g. 0. If RAN4 decides not to use a subset of GSCN values from licensed band as synchronization raster for unlicensed band, then the choices on the feasible GSCN value for allocating SS/PBCH block can be even more flexible. 

Observation 1: RAN1 can complete the design of RB offset regardless of RAN4’s design on the synchronization raster for unlicensed band.


The key remaining issue for the CORESET#0 configuration is the value of X in the FFS. For this purpose, the following three options as described in the FFS are considered: 
· Option 1: Don’t support extra configuration for 96 RB CORESET#0 bandwidth in Pattern 1
· Option 2: Support extra configuration for 96 RB CORESET#0 bandwidth in Pattern 1, and X = 76
· Option 3: Support extra configuration for 96 RB CORESET#0 bandwidth in Pattern 1, and X = 56
The first aspect to consider is the validity of the options in initial access: the baseline principle should be met that for a FR2-2 channel with bandwidth including the SS/PBCH block bandwidth and center frequency given by a channel raster entry provided in Table 5.4.2.3-2 of TS 38.101-2, RAN1 shall guarantee that at least one configuration from the configuration table should allow both SS/PBCH block and its associated CORESET#0 can allocate within the channel bandwidth. For this purpose, we performed numerical calculations for all the channel raster entries agreed by RAN4, and tested each option (132 RBs are assumed in the channel according to RAN4 agreement). We figured out that all the three options are valid. The detailed results are shown in the accompany documents of this contribution, and a summary is shown in the following table, and an observation was made accordingly. 
Table 1 Comparison of options regarding the validity and flexibility for initial access (details refer to the accompanied documents of this contribution).
	
	Option 1 
(Not define X)
	Option 2
(X=76)
	Option 3
(X=56)

	120 kHz, 200 MHz channel bandwidth
	For all channels, one location of SSB can be found such that offset value as 0 can work
	For all channels, at least two locations of SSB can be found such that either offset value as 0 or 76 can work
	For all channels, at least two locations of SSB can be found such that either offset value as 0 or 56 can work

	480 kHz, 800 MHz channel bandwidth
	For all channels, at least one location of SSB can be found such that offset value as 0 can work
	For all channels, at least two locations of SSB can be found such that either offset value as 0 or 76 can work
	For all channels, two locations of SSB can be found such that either offset value as 0 or 56 can work



Observation 2: All options are valid in terms of allocating SS/PBCH block and its associated CORESET#0 within the channel bandwidth for initial access. Option 2 and Option 3 have better flexibility in the number of feasible synchronization raster entries for allocating the SS/PBCH block.
The second aspect to consider is the allocation of SS/PBCH block for ANR purpose. Due to the limited number of RB offsets, not all the frequency locations can be configured as the center frequency of a SS/PBCH block for ANR purpose. For one example, the 10 RBs on each edge of the channel cannot be configured for center of SS/PBCH block, due to the natural restriction of SS/PBCH block bandwidth as 20 RBs. Also, some region in the frequency domain cannot be configured as center of SS/PBCH block due to no feasible RB offset can allocate the associated CORESET#0 within the channel bandwidth. Figure 1 illustrates the possible frequency range to be configured as center of SS/PBCH block for ANR purpose in different options, and it can be observed that Option 2 and Option 3 have same flexibility in allocating SS/PBCH block for ANR purpose, and both double the frequency range comparing to Option 1. 



[bookmark: _Ref101177601]Figure 1 Illustration of possible frequency range for configuring SS/PBCH block for ANR purpose.
Observation 3: Option 2 and Option 3 have better flexibility in the frequency range for configuring SS/PBCH block for ANR purpose.
The last but not least aspect to consider is the resource allocation for PDSCH of RMSI, wherein no rate matching is supported. In Option 1 and Option 2, SS/PBCH block and CORESET#0 are aligned on the edge, and all the remaining bandwidth other than the SS/PBCH block bandwidth (e.g. 96-20=76 RBs) can be allocated for PDSCH of RMSI, if PDSCH of RMSI is FDMed with SSB, as illustrated in Figure 2; but in Option 3, due to the extra offset between SS/PBCH block and the CORESET#0, 20 RBs are available for resource allocation for PDSCH of RMSI, and only 56 RBs (96-20-20=56 RBs) are available, which gives an disadvantage for Option 3. 


[bookmark: _Ref101178554]Figure 2 Illustration of resource allocation for PDSCH of RMSI in options. 
Observation 4: Option 1 and Option 2 have larger number of RBs for resource allocation for PDSCH of RMSI.
Based on above discussion, we summarize the comparison among the three options in Table 2, and have the following proposal. 
[bookmark: _Ref101179081]Table 2 Summary for the comparison of options.
	
	Option 1 
(Not define X)
	Option 2
(X=76)
	Option 3
(X=56)

	Validity for initial access
	Valid
	Valid 
	Valid 

	Flexibility for initial access
	Worse
	Better
	Better

	Flexibility for ANR 
	Worse
	Better
	Better

	Flexibility for resource allocation for PDSCH of RMSI
	Better
	Better
	Worse



Proposal 1: Confirm the working assumption in RAN1#108 with the update that support X=76.
· Adopt TP#1 for TS 38.213.
3 Remaining issues for CD-SSB indication in FR2-2
In Rel-15, a functionality of indicating cell-defining SS/PBCH block (e.g. SS/PBCH block with associated RMSI) was supported, by using a non-cell-defining SS/PBCH block on the sync raster. For FR2, the indication range is -256 to 256 GSCN values, subject to the number of codepoints available from , as described in Table 13-17 of TS 38.213 (quoted below for information). Such range for indication is sufficient for Rel-15 since the maximum number of GSCNs per band is restricted to 230 for FR2.
Table 13-17: Mapping between the combination of  and controlResourceSetZero and searchSpaceZero in pdcch-ConfigSIB1 to  for FR2
	
	16×controlResourceSetZero +searchSpaceZero
	

	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256

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



However, in FR2-2, based on RAN4 agreement on the synchronization raster design (e.g. from R4-2206582), the range of GSCN values has exceed 256 for FR2-2 band, so enhancement to the Rel-15 method on the indication of CD-SSB should be considered, and we have the following proposal.  
Table 3 Synchronization raster entries per band for FR2.
	NR operating band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)
	Number of GSCNs

	n257 
	120 kHz
	22388 – <1> – 22558
	171

	
	240 kHz
	22390 – <2> – 22556
	167

	n258
	120 kHz
	22257 – <1> – 22443
	187

	
	240 kHz
	22258 – <2> – 22442
	185

	n259
	120 kHz
	23140 – <1> – 23369
	230

	
	240 kHz
	23142 – <2> – 23368
	227

	n260 
	120 kHz
	22995 – <1> – 23166
	172

	
	240 kHz
	22996 – <2> – 23164
	169

	n261
	120 kHz
	22446 – <1> – 22492
	47

	
	240 kHz
	22446 – <2> – 22490
	45

	[n264]
	120 kHz
	24674 <3> 24959
	286

	
	480 kHz
	24677 <12> 24953
	277

	
	960 kHz
	24680 <6> 24950
	271



Proposal 2: For CD-SSB indication using NCD-SSB on synchronization raster, support the indicated GSCN of the indicated CD-SSB as , wherein  is the step size given in Table 5.4.3.3-2 of TS 38.101-2.
· Adopt TP#2 for TS 38.213.
4 Remaining issues for RRC parameters in FR2-2
RAN1 has agreed to support DBTW for FR2-2 unlicensed band, and allow one SS/PBCH block potentially has multiple transmission occasions. Correspondingly, SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 is also supported for measurement purpose. However, it also needs to update SSB-ToMeasure to support interpretation of bits in longBitmap for unlicensed band operation, similar to mediumBitmap in Rel-16 NR-U. For this purpose, we propose to add the following update to the RRC parameter list to RAN2. 
Proposal 3: Add the following update for longBitmap of SSB-ToMeasure in the LS to RAN2.

	SSB-ToMeasure field descriptions

	longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement duration with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be measured; if the k-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not measured.


5 Conclusion
The observations and proposals made in this contribution are summarized below (associated TPs are listed in the appendix):
Observation 1: RAN1 can complete the design of RB offset regardless of RAN4’s design on the synchronization raster for unlicensed band.
Observation 2: All options are valid in terms of allocating SS/PBCH block and its associated CORESET#0 within the channel bandwidth for initial access. Option 2 and Option 3 have better flexibility in the number of feasible synchronization raster entries for allocating the SS/PBCH block.
Observation 3: Option 2 and Option 3 have better flexibility in the frequency range for configuring SS/PBCH block for ANR purpose.
Observation 4: Option 1 and Option 2 have larger number of RBs for resource allocation for PDSCH of RMSI.
Proposal 1: Confirm the working assumption in RAN1#108 with the update that support X=76.
· Adopt TP#1 for TS 38.213.
Proposal 2: For CD-SSB indication using NCD-SSB on synchronization raster, support the indicated GSCN of the indicated CD-SSB as , wherein  is the step size given in Table 5.4.3.3-2 of TS 38.101-2.
· Adopt TP#2 for TS 38.213.
Proposal 3: Add the following update for longBitmap of SSB-ToMeasure in the LS to RAN2.

	SSB-ToMeasure field descriptions

	longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement duration with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be measured; if the k-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not measured.


Appendix 
TP#1 for TS 38.213
============================== Start of TP #1 for TS 38.213 ==================================
13 	UE procedure for monitoring Type0-PDCCH CSS sets
=============================== Unchanged Text Omitted ===================================
Table 13-10A: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz, {480, 480} kHz, or {960, 960} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1
	48
	1
	14

	4
	1
	48
	1
	28

	5
	1 
	48
	2
	0

	6
	1 
	48
	2
	14

	7
	1
	48
	2
	28

	8
	1
	96
	1
	0

	9
	1
	96
	1
	76

	10
	1
	96
	2
	0

	11
	1
	96
	2
	76

	12
	3
	24
	2
	-20 if 
-21 if 

	13
	3
	24
	2
	-24

	14
	3
	48
	2
	-20 if 
-21 if 

	15
	3
	48
	2
	-48



=============================== Unchanged Text Omitted ===================================
============================== End of TP #1 for TS 38.213 ==================================

TP#2 for TS 38.213
============================== Start of TP #2 for TS 38.213 ==================================
13 	UE procedure for monitoring Type0-PDCCH CSS sets
=============================== Unchanged Text Omitted ===================================
If a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for  for FR1 or for  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 .  is the GSCN of the first SS/PBCH block,  for FR1 and FR2-1, and  is the step size given by Table 5.4.3.3-2 of [8-2, TS 38.101-2] for FR2-2, and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. 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.
=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 38.213 ==================================
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