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1
Introduction

In RAN4#88e, the WI on LTE/NR spectrum sharing in band 48/n48 frequency range was revised; the objectives of the WI are defined in the following [1].

· Channel raster: Confirm that NR channel raster can be aligned with LTE center frequencies [RAN4]; 

· UL shift: Specify UL 7.5kHz sub-carrier shift for 15kHz SCS.  [RAN4];

· Sync raster: Check mechanisms to avoid overlapping transmissions between NR SSB and LTE CRS. Apply changes to ensure non overlap of NR SSB and LTE CRS if determined that solutions with existing specifications are insufficient [RAN4].

In this contribution our views on band 48/n48 spectrum sharing are further presented.

2
Discussion

Channel Raster
Earlier, three raster options have been discussed whether to introduce 100 kHz channel raster for NR band n48 aligned with E-UTRA band 48 or not. Option 3 is called 300 kHz raster as 100 kHz E-UTRA raster and 30 kHz NR raster are aligned at any integer multiple of 300 kHz. Such exact alignment is available only for one out three channel blocks. In order to utilize the maximum transmission bandwidth configuration for a given channel bandwidth, the transmission bandwidth configuration shall be configured as symmetric as possible in the given channel bandwidth, otherwise a PRB blanking is needed to fulfil the minimum guard band criteria. Supporting the maximum transmission bandwidth configuration in all channel blocks is extremely important for 10 MHz channel bandwidth with 30 kHz SCS, because CORESET requires 24 PRB, which is the same as the maximum transmission bandwidth configuration. PRB blanking cannot be utilized for such case.
Observation 1: The transmission bandwidth configuration shall be configured as symmetric as possible to support the maximum transmission bandwidth configuration.

In RAN4#95e meeting, there was a proposal to reduce the minimum guard band by introducing MPR in uplink rather than using PRB blanking. The minimum guard band reduction by 100 kHz applies to downlink as well. It is our view that such reduced guard-band is not recommended due to higher MPR as well as tighter receiver recruitment in terms of ACS, in-band and out-of-band blocking. The higher MPR has negative impact to the uplink coverage. The receiver requirement is also tightened which is against the generic receiver design among the bands.
Observation 2: Reduced minimum guar-band has negative impact to uplink coverage due to additional MPR. It also has negative impact to UE Rx filter design due to tighter ACS and blocking requirement.
The following illustration shows an example of channel block 3560-3570 MHz. E-UTRA transmission bandwidth is configured symmetrically inside the channel bandwidth and is centered at 3565 MHz. The NR transmission bandwidth configuration is centered at 3564.99 MHz, which is 10 kHz off from the center of the block (3565 MHz) to have an integer multiple of 30 kHz. The leftmost PRB still has the minimum 665 kHz guard band required for 30 kHz SCS. Thus, the PRB blanking is not needed.
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Figure 1: Minimum guard band for CORESET (Example of 3560-3570MHz).

The perfect raster alignment between NR and LTE without frequency offset can ensure the frequency orthogonality if the same SCS is used. However, for 30 kHz SCS for NR, there is no orthogonality with LTE and thus it anyway requires a guard band between NR and LTE PRBs if both are transmitted simultaneously. Thus, it is not required to exactly align the rater for NR and LTE. As illustrated above, there can be at most a residual 10 kHz offset between NR and LTE raster if 30 kHz channel raster is deployed in band n48.
Observation 3: Any 30 kHz NR channel raster can be used for DSS operation with 100 kHz LTE channel raster; it is not restricted to 300 kHz.
Therefore, there is no need to change the channel raster in the current RAN4 technical specifications.

Proposal 1: NR channel raster for n48 is kept as it is already in the RAN4 specs.
New band or not
There has been a discussion to introduce a new band with channel raster and sync burst pattern, differently specified from the existing n48 specs, like we have already done for 41/n41 DSS. However, in case of 41/n41, there was indication of NBC issues due to ongoing product development. However, no NBC has been already confirmed in WID [1]. Introducing a new band will unnecessarily fragment the market. Therefore, new band with different channel raster and sync burst pattern is not recommended due to market fragmentation.
Proposal 2: Introduction of new band with different channel raster and sync burst pattern is not recommended due to market fragmentation.
3
Conclusions 

In this contribution, n48 DSS has been discussed.
Proposal 1: NR channel raster for n48 is kept as it is already in the RAN4 specs.

Proposal 2: Introduction of new band with different channel raster and sync burst pattern is not recommended due to market fragmentation.
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