3GPP TSG-RAN WG4 Meeting #92
R4-1908424
Ljubljana , SI, 26th - 30th August, 2019

Source: 
vivo
Title: 
Discussion on system parameters for NR-U band n46
Agenda Item:
9.1.2
Document for:
Approval
1. Introduction
In RAN4#90 meeting, refarming band n46 from E-UTRA band 46 was agreed for NR-U unlicensed usage. For the next two meetings there was an intensive discussion for the channel raster and sync raster of NR-U band n47. 
In this paper, we share our views on system parameters for NR-U band n46 and provide proposals for channel raster and sync raster design.
2. Discussion
2.1. Chanel raster for NR-U band n46
For band 46 in LTE, a limited number of EARFCNs were selected to be allowed for channel allocation assuming 20MHz channel bandwidth as documented in 36.104. There were proposals in [1][6] reusing, though not necessarily precisely aligned, those LAA channel location in NR. However, this is problematic.
Unlike LTE, the NR channel raster no longer serve as an indication of the sync signal. Furthermore, channel raster was also not used for determining the exact location of resource allocation, thus it is no more useful than give a rough indication of where a channel center locates. So there is basically no need to down-sample the currently defined global frequency channel raster with 15kHz granularity as also proposed in [2] and this would not impact the initial access and the following operation.
Proposal 1: There is no need to down-sample the currently defined global frequency channel raster with 15kHz granularity.
Even if for some reason, down-sample global frequency raster is done, the 20MHz spacing for LAA as referenced in [1][6] is no longer suitable for NR-U. An analysis was provided below:
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Figure.1 Channel frequency positions for NR-U band n46
· For 20MHz NR-U channel, possible channel frequency positions are depicted in blue arrows;
· For 40MHz NR-U channel, possible channel frequency positions are depicted in yellow arrows;
· For 60MHz, 80MHz and 100MHz NR-U band, possible channel frequency positions are covered by 20MHz and 40MHz NR-U channel frequency positions.
Based on the analysis above as depicted in Figure 1, considering the multiple of 20MHz channel bandwidth, the channel granularity for NR-U band n46 should be around 10MHz. 

For the global frequency raster which is 15kHz for band n46, one way is just use 10.005 MHz channel granularity. This is close to 10MHz and is 667 times of 15kHz, also ensures a single FFT operation for NR-U CA operation.

Proposal 2: If for some reason down-sample global frequency raster is done, the channel granularity for NR-U band n46 should be around 10MHz, e.g. 10.005MHz, to account for multiple 20MHz cases such as 40MHz. 
We calculated possible channel frequency positions and the corresponding NR-ARFCN for band n46 based on 15kHz global frequency raster and 10.005MHz channel granularity in Table 1. Then the reference channel frequency of this band would be 5160.00MHz-<10.005M>-5720.28MHz, 5745.00MHz-<10.005M>-5905.08MHz and the applicable NR-ARFCN is 744000-<667>-780685, 783667-<667>-793672.
Table 1. NR-ARFCN for NR-U band n46

	NR-U band n46

	Channel Frequency
	NR-ARFCN
	Channel Frequency
	NR-ARFCN

	5160.00MHz

(the first possible NR-U channel location in band n46)
	744000
	5745.00MHz
	783000

	5170.005MHz
	744667
	5755.005MHz
	783667

	5180.01MHz
	745334
	5765.01MHz
	784334

	5190.015MHz
	746001
	5775.015MHz
	785001

	5200.02MHz
	746668
	5785.02MHz
	785668

	5210.025
	747335
	5795.025MHz
	786335

	……
	……
	……
	……

	5160.00+N*10.005,
N belongs to 0~56
	744000+N*667,
N belongs to 0~56
	5745.00+M*10.005,
M belongs to 0~16
	783000+M*667,
M belongs to 0~16

	……
	……
	……
	……

	5710.275MHz
	780685
	5895.075MHz
	793005

	5720.28MHz
	781352
	5905.08MHz
	793672


It could be seen with the accumulation of the small deviations, the channel raster deviation for higher frequency would be larger than lower frequencies. However, this deviation is still marginal and not would not impact the actual deployment. 

2.2. Sync raster for NR-U band n46
In previous meetings, RAN4 has discussed the sync raster design for NR-U band in 5GHz with the options of placing the SSB in approximately the middle or approximately the edge of each 20MHz channel. In RAN4#91 meeting, there also was an LS [3] from RAN1 on impact of sync raster placement for NR-U in RAN1.
From a RAN1 perspective, in unlicensed bands, where the DL initial BWP is nominally 20 MHz, RAN4 decisions on sync raster points have consequences on RAN1 design. RAN1 has discussed these consequences. 

· If a SSB is not close to the edge, the number of RBs available to carry SIB1 would be limited although further enhancement to introduce rate matching around the SSBs to address this limitation are being discussed in RAN1

· If a SSB is close to the edge, the number of RBs available to carry SIB1 would be less limited although whether or not further enhancement to introduce rate matching around the SSBs is needed is being discussed in RAN1
In [4], it was suggested that SSB should be put in the middle of each 20MHz for the reason that the adjacent channel interference is 4.5dB smaller than the case of SSB at the edge. In [5], it was suggested that SSB should be put at the edge of each 20MHz to guarantee enough number of PRBs carrying SIB1 without rate matching around SSB, which could simplify RAN1 design. 

In our view, for the case that the size of SIB1 is small, even if BS puts SSB in the middle of each 20MHz, there are still enough RBs to carry SIB1 without rate matching update in RAN1; for the case that the size of SIB1 is large, the BS could also put SSB at the edge of each 20M and ensures that there are enough RBs to carry SIB1 and no need to introduce rate matching in RAN1.

Thus we propose to define two candidate SSB locations, at the edge or in the middle of each 20 MHz channel bandwidth for NR-U. The benefit of this proposal is that no need to introduce rate matching in RAN1 and improve the system performance of SSB search. It gives the flexibility to BS to adjust the SSB location in the NR-U channel. In addition, the sync raster entries are still limited and this would not be too much burden for initial access. 
Proposal 3: Two candidate SSB locations, i.e. approximate the edge and the centre of each 20 MHz channel bandwidth are defined for NR-U.
3. Conclusion
This contribution discusses channel raster and sync raster for NR-U band n46. The following observations and proposals are made:
Proposal 1: There is no need to down-sample the currently defined global frequency channel raster with 15kHz granularity.
Proposal 2: If for some reason down-sample global frequency raster is done, the channel granularity for NR-U band n46 should be around 10MHz, e.g. 10.005MHz, to account for multiple 20MHz cases such as 40MHz. 
Proposal 3: Two candidate SSB locations, i.e. approximate the edge and the centre of each 20 MHz channel bandwidth are defined for NR-U.
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