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1. Introduction
The channelization was discussed in last meeting, some high level options were provided but there’s no final decision and no clear complete solution. This contribution provides our further analysis considering both RAN4 status and possible RAN1 impact.
2. Channelization and sync raster
2.1 Current agreement
RAN4 agreements in RAN4#100e:
· For channel raster and sync raster, use Option 1C and Option 1D as starting point to seek the compromised solution.
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization 
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence

RAN1 SSB and CORESET#0 agreements related to sync raster design until RAN1#106b-e:
· Support 120kHz, 480 kHz SSB for initial access with the limitation that sync raster entries no larger than 665. 
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Prioritize support SSB-CORESET0 multiplexing pattern 1. 
· Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· RB number for CORESET0 can be 24 or 48.
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

2.2 Design criteria
According to the discussion in RAN4 and RAN1, the following aspects should be considered in the channel raster and sync raster,
· Channel raster is designed with minimum or relative smaller number of sync raster entries.
· Aligning IEEE channels may need to be taken into account. There’s no common understanding in RAN4 if this aspect should be considered.
· The design of sync raster entries should consider the following RAN1 agreements/aspects
· Two SCS for SSB should be considered: 120 KHz and 480 KHz.
· SSB-CORESET0 multiplexing pattern 1 should be considered with only 1 CORESET#0 SCS for each SSB SCS, i.e. (120,120), (480,480).
· As 960 SSB SCS is not supported for initial access, (960,960) case is not considered in RAN4 sync raster discussion.
· RB number for CORESET0 can be 24 or 48.
· The potential impact to SSB CORESET0 offset should be considered. 
Based on the above information, channel raster should be studied considering sync raster entries at the same time. The sync raster should be designed considering RAN1 agreements and potential SSB CORESET0 offset. Then the criteria to decide good channel/sync raster design can be set to further compare the candidates. We have the following proposal for the criteria.
Proposal 1: The following aspects can be the criteria to decide the good channel raster and sync raster design.
1) Less number of sync raster entries.
2) Simpler SSB CORESET#0 offset configurations.
2.3 Channel raster design
According to RAN4#100e discussion, there’re two differences between the two options: 1) floating or fixed channelization, 2) If aligning IEEE channels should be considered. As there’s no common understanding for the 2nd aspect, the floating or fixed channelization can be compared first according to the criteria in 2.2. For the alignment of IEEE channels, it can be considered later.
2.3.1 Floating channelization
There’s no clear definition on floating channelization. Our understanding is that companies may refer to SCS based channelization. SCS based channelization is used by FR2-1. Table 1 shows the candidates of the NREF design for 57-71 GHz which is decided for the bands definition of unlicensed bands.
Table 1: NREF design for SCS based channel raster candidate
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF for 57-71 GHz
(First – <Step size> – Last)

	120
	2563333 – <2> – 2794999

	480
	2565839 – <8> – 2792495

	960
	2565847 – <16> – 2792487

	Note: 100MHz/400MHz minimum CBW is taken into acount in this table.



Assuming the current FR2 GSCN is reused, the candidate SS raster can be calculated as Table 2. 
Table 2: SS raster calculation for floating channel raster 57-71 GHz
	Min BW [MHz]
	Data SCS (kHz)
	SS SCS (kHz)
	SSB BW (20 RB size) (MHz)
	N_RB for min BW
	TBW (MHz)
	Max SS raster （MHz）
	Candidate SS raster (MHz)

	100
	120
	120
	28.8
	66
	95.04
	66.36
	17.28*3=51.84

	400
	480
	480
	115.2
	64
	368.64
	253.92
	17.28*14=241.92



For 960 kHz data SCS, 120 kHz or 480 kHz can be used for the initial access. The minimum CBW for 960kHz is 400 MHz which is equal to min. CBW 480 kHz data SCS and 4 times of min. CBW of 120 kHz. So there’s no need to design separate sync raster for 960kHz data SCS.
If reusing current FR2 GSCN and the candidate SS raster is used, then the total sync raster entries for 57-71 GHz is 329.
Observation 1: The 57-71 GHz total number of sync raster entries for SCS based channel raster is up to 329.
The above sync raster design follows the methodology below which was used in R15.
ΔFSS,Raster ≤ BWRB,carrier – BWPBCH + ΔFCH,Raster
However, in R15, the sync raster design doesn’t consider CORESET0 because minimum CBW can only cover 24 RB CORESET0 and the SSB 24RB-CORESET0 offset considers all of the possibility of SSB position in the min. CBW to make the 24 RB CORESET0 available. Figure 1 is copied from [4] to show the idea in R15.
[image: ]
Figure 1: SSB CORESET0 offset for (120,120) in [4]
For the 48 RB CORESET0, the CBW is larger than the min. CBW. So assuming the center of the 48 RB CORESET0 is the 24 RB CORESET0, there’s no problem for both the sync raster design and the SSB 48RB-CORESET0 offset. The following table the current FR2-1 SSB CORESET0 offset table which is copied from TS 38.213. It can be seen that the offset for SSB and 48RB CORESET0 is 14. 
Table 13-8: 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
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	7
	3 
	48
	2
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



For 57-71 GHz, the minimum CBW for 120k and 480k would be larger than 48 RB, so it can cover 48 RB CORESET0. The sync rasters in Table 2 would need new SSB 48RB-CORESET0 offset because 14 RB offset can’t cover the case when SSB is at the edge of the CBW.
Observation 2: New SSB CORESET0 offset is needed for (120,120) {SS/PBCH block, PDCCH} SCS if floating channel raster is used.

2.3.2 Fixed channelization
If fixed channelization is used, the channel center positions are very limited. Figure 2 is the channel centers of 120 kHz SCS.
[image: ]
Figure 2: Channel raster candidates for fixed channelization solution (120 KHz SCS)
The granularity of the channel rasters for 120 kHz SCS can be 100 MHz for each CBW. 
[image: ]
Figure 3: Channel raster candidates for fixed channelization solution (480 KHz/960 kHz SCS)
The granularity of the channel rasters for 480/960 kHz SCS can be 400 MHz for each CBW. If more flexibility is needed, 200MHz can be used as the granularity. We prefer to have more flexibility that 200MHz is defined as the granularity.
The next step is to see the number of sync raster entries. The sync raster entries should be designed with minimum number and also consider the following RAN1 agreements,
· SSB-CORESET0 multiplexing pattern 1 should be considered with only 1 CORESET#0 SCS for each SSB SCS, i.e. (120,120), (480,480).
· RB number for CORESET0 can be 24 or 48.
So two cases should be considered, i.e. (120,120) and (480,480).  For each case, two RB configurations for CORESET0 should be taken into account, 24 and 48.
In order to find the minimum sync raster entries, only the minimum CBW needs to be considered because the large CBW can reuse the sync raster entry of the minimum CBW. The current minimum CBW 100/400 MHz RB number is larger than 48 RB which is the larger RB number for CORESET0. FR2-1 SSB-CORESET0 offset can be considered to be resued when SSB is put in the center of the minimum CBW. The following figure shows the offset configuration.
[image: ]
Figure 5: Candidate SSB-CORESET0 offset configuration for 57-71 GHz
As shown in Figure 5, SSB is put in the center of the CBW. SSB-CORESET0 offset 0 is used for the 24 RB CORESET0 and offset 14 is used for 48 RB CORESET0. When channel raster is fixed with 100 MHz/200 MHz granularity, there’s no need to add new SSB-CORESET0 offset for (120,120) and the same configurations can be used for (480,480).
Assuming the above solution, the sync raster entries number for 120 kHz SCS is 140 and the sync raster entries number for 480 kHz SCS is 70. So the total number of sync raster entries for fixed channelization is 210.
Observation 3: The total number of sync raster entries for SCS based channel raster is 210.
Observation 4: There’s no need to add new SSB-CORESET0 offset for (120,120). One configuration for each CORESET0 is needed, (480,480) can use the same offset as (120,120).
2.3.3 WIFI channel alignment
There’s no common understanding on whether alignment with WIFI channels should be considered. But this issue can be analysed in case it’s needed. For floating channelization, the channels can be aligned very well. For fixed channelization, the alignment may not be very well but the 2GHz can still be included in the 2.16 GHz channels. Figure 6 shows the alignment for 2GHz single carrier or CA aggregated carrier with WIFI channels for the 100MHz granularity and 200MHz granularity. It can be seen 100 MHz granularity aligns better than 200 MHz granularity but 200 MHz granularity can still meet the request.
[image: ]
Figure 6: 

So there’s no problem for fixed or floating channelization if WIFI channel alignment is needed.
Observation 5: Both 100 MHz and 200 MHz granularity fixed channelization can achieve channel alignment with WIFI channels if the alignment is needed.
2.3.4 Proposal
According to the analysis in 2.4.1 and 2.4.2, fixed channelization have less sync raster entries and no need to introduce new SSB CORESET0 offset for (120,120). Only one configuration for each CORESET0 is sufficient and the same offset value can be used for 120 and 480 SSB. So we prefer to define fixed channelization and we have the following proposals.
Proposal 2: Fixed channelization is defined for 57-71 GHz.
Proposal 3: The granularity for the channel raster of 120 kHz SCS is 100 MHz.
Proposal 4: The granularity for the channel raster of 480/960 kHz SCS is 200 MHz.
Observation 5: Both 100 MHz and 200 MHz granularity fixed channelization can achieve channel alignment with WIFI channels if the alignment is needed.
3. Intermediate CBW
For the intermediate CBW discussion, there were two open issues,
· FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
· FFS whether 200MHz CBW is needed for 120KHz SCS
We prefer to keep 200MHz CBW to allow more flexibility of the spectrum usage. For 1200 MHz, we didn’t see the specific needs for this CBW from spectrum aspect. However, in R15 FR1 discussion, in order to decrease the CA work, many CBWs are supported even they’re not the 2^n of the minimum CBW, such as 25 MHz, 30 MHz, 50 MHz, 60 MHz, 70 MHz, 80 MHz and 90 MHz. In our understanding, it’s a good way to decrease the CA number, especially the intra-band contiguous CA. For 57-71 GHz, the situation may be different that unlicensed spectrum may be used in the earlier stage, so this approach may bring burden to the implementation. Therefore, we think 1200 MHz may first be left out in R17. If there’s a need in future release, new request can be discussed based on the real needs from market.
[bookmark: _GoBack]Proposal 6: For intermediate CBW, 200MHz is supported and 1200 MHz is not supported in R17. Request can be proposed in future release if there’s a need in the market.
4. Conclusion
This contribution provides our analysis for the CBW, channelization, sync raster and have the following observations and proposals.
Observation 1: The 57-71 GHz total number of sync raster entries for SCS based channel raster is up to 329.
Observation 2: New SSB CORESET0 offset is needed for (120,120) {SS/PBCH block, PDCCH} SCS if floating channel raster is used.
Observation 3: The total number of sync raster entries for SCS based channel raster is 210.
Observation 4: There’s no need to add new SSB-CORESET0 offset for (120,120). One configuration for each CORESET0 is needed, (480,480) can use the same offset as (120,120).
Observation 5: Both 100 MHz and 200 MHz granularity fixed channelization can achieve channel alignment with WIFI channels if the alignment is needed.

Proposal 1: The following aspects can be the criteria to decide the good channel raster and sync raster design.
3) Less number of sync raster entries.
4) Simpler SSB CORESET#0 offset configurations.
Proposal 2: Fixed channelization is defined for 57-71 GHz.
Proposal 3: The granularity for the channel raster of 120 kHz SCS is 100 MHz.
Proposal 4: The granularity for the channel raster of 480/960 kHz SCS is 200 MHz.
Proposal 5: Sync raster is designed that SSB is put in the center of the minimum CBW.
Proposal 6: For intermediate CBW, 200MHz is supported and 1200 MHz is not supported in R17. Request can be proposed in future release if there’s a need in the market.
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