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Introduction
In RAN4 NR AH#2 meeting, the WFs were approved channel raster respectively in [1]. In this contribution we provide further discussion regarding this issue according the WF.   
 Discussion on channel raster
Channel raster is used to deploy Operator’s spectrum as a given granularity for system side. For UE it would just follow the system configuration on specific UL/DL RBs allocation. Sync raster is used by UE in initial sync search for SS block and potentially cell measurement. According to SI conclusion the sync raster can be sparse compared with channel raster, while in LTE the same channel raster and sync raster is utilized. And in LTE the center frequency of sync signal is located in channel bandwidth center. However, it is still not clear how the channel raster would be utilized in NR phase. Here we summarized the potential use case of channel raster in NR phase according to current discussion as below:
· DL frequency location associated with SS block
· UL frequency location
· BWP(bandwidth part) frequency location(which would be discussed further in this contribution)
· DL/UL DC carrier if signaling approach is agreed in RAN1
Furthermore, the sync raster is discussed based on the discussion of channel raster. The sync raster may reflect the channel raster somehow. Nevertheless, the final conclusion would be based on agreement among working groups.
Observation 1: the use case of channel raster still needs further discussion.

In Qingdao meeting, the channel raster WF agreed in [1] and the agreements are summarized in table below:
	Frequency range
	Sub-6GHz(range 1)
	mmWave band(range 2)

	Agreement: 
Only a single raster should be defined per band
	UL sharing band
	Normal NR bands other than UL sharing band
	RB size-720K is tentative agreement in square bracket. 

	
	To be decoupled from NR DL band raster and can be 100kHz 
	Further investigate on below candidates:
· 100KHz 
· RB based raster
	



If we review the RAN1 discussion to derive LS in [2], it could be found that the reason why channel raster of UL sharing band is for LTE-NR co-channel co-existence. This consideration should be applied for all NR re-farming band for potential LTE-NR adjacent channel co-existence as well. 
Observation 2: co-existence between LTE-NR should be considered especially for LTE re-farming band(s).

In addition, it would be common assumption and agreement that only a single channel raster should be defined per band. Furthermore, it would be optimized that the only one sync raster would be determined per band. This agreement and/or assumption may need to extend to one single channel and/or sync raster for the same frequency range in the same geographic area to resolve the potential problem on co-existence and complexity on UE sync search. 
Observation 3: it would be optimized to have one single channel raster for the frequency range in the same geographic area to simplify UE behavior.

Regarding the spectrum utilization aspect, companies may have different way to allocate PRBs in this simulation evaluation. However, at least some companies would carry out with the symmetrical guard band way to allocate the PRB just the same as LTE. Hence the SU for specific channel bandwidth agreed in [3] can definitely be ensured with 100 KHz channel raster case. For CA-mode UE there is concern that the SU may not be supported. However, according our understanding there would depend on UE implementation and network configuration rather than channel raster. There is RAN1 agreement that PRB grid and indexing would be common in wideband operation for WB, SB and CA-mode UE. Hence UE could be indicated with RB allocation accordingly. 
Observation 4: Spectrum utilization agreed in [3] can still be ensured with 100 kHz raster for below 6GHz re-farming band. 

For forward compatibility for additional of new maximum channel bandwidth, it seems for below 6GHz (especially below 3GHz) re-farming bands the possibility to further extend the maximum channel bandwidth larger than 100MHz agreed in [4], would be significantly low. 
Observation 5: the forward compatibility of LTE for re-farming band with 100 KHz raster is not expected as a real problem in practical deployment. 

With above observations, the most straightforward solution is still to reuse 100 kHz for LTE re-farming band. 
Proposal: Reuse 100kHz channel raster for sub-6GHz re-farming band for NR.
Minimum edge guard band for RB-based raster
The SU for each frequency range and corresponding SCS is agreed in [3]. Based on these agreed values the symmetric guard band the channel edge is calculated as tables below. If the minimum edge guard band in RB-size raster is agreed with these values, that would imply that the corresponding SU could not be ensured as the assumption is that in the real deployment the edge guard band could be larger than this minimum one defined in RAN4. On this other side, if the edge guard band is agreed with a value smaller than the ones shown in tables below for specific case, that should be confirmed by the group that would be an acceptable level since the implementation would be varied among companies as RAN4 debated for SU for several meetings. Furthermore, it is agreed in previous meeting, the enhancement on SU would be allowed in the future, which may also impact the discussion on this minimum guard band. 
Observation 6: if minimum guard band agreed to be values shown in table below, the SU agreed in [3] could not be achieved for RB-based raster cases. 
Observation 7: to determine the minimum guard band, both implementation feasibility and forward compatibility of enhanced SU would be considered. 

Table 1: Range 1 symmetrical guard band based on agreed SU in [3]
	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	NRB
	25
	52
	[79]
	[106]
	[133,135]
	[216]
	270
	N.A
	N.A
	N.A

	
	Guard band(MHz)
	0.25
	0.32
	0.39
	0.46
	[0.35, 0.53]
	0.56
	0.7
	N.A
	N.A
	N.A

	30
	NRB
	[11]
	[24]
	[38]
	[51,52]
	[65] 
	[106]
	133
	[162]
	[217]
	[273]

	
	Guard band(MHz)
	0.52
	0.68
	0.66
	[0.64, 0.68]
	0.8
	0.92
	1.06
	0.84
	0.94
	0.86

	60
	NRB
	N.A
	[11, 12]
	[18]
	[24]
	[31, 32]
	[51, 52]
	[65]
	[79]
	[107]
	[135]

	
	Guard band(MHz)
	NA
	[0.68, 1.04]
	1.02
	1.36
	[0.98, 1.34]
	[1.28, 1.64]
	1.6
	1.56
	1.48
	1.4



Table 2: Range 2 symmetrical guard band based on agreed SU in [3]
	SCS [kHz]
	50MHz
	100MHz
	150MHz
	200 MHz
	400 MHz

	60
	NRB
	[66-67]
	[132-136]
	[198-204]
	[264-275]
	N.A

	
	Guard band(MHz)
	[0.88,1.24]
	[1.04, 2.48]
	[1.56, 3.72]
	[1, 4.96]
	NA

	120
	NRB
	[32]
	[66-67]
	[98-102]
	[132-137]
	[264-275]

	
	Guard band(MHz)
	1.96
	[1.76,2.48]
	[1.56, 4.44]
	[1.36, 4.96]
	[2,9.92]



Conclusion
In this contribution, we further discussed the channel raster issue. And the proposal on sub-6GHz re-farming band is still to reuse the legacy 100 kHz as channel raster. Furthermore, the potential solution to fix the symmetric guard band issue of RB based channel for NR new band with minimum guard band is analyzed as well. 
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