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Introduction 
RAN has agreed a work item for NR support for dedicated spectrum less than 5 MHz for FR1 [1]. Part of the work item objectives for RAN4 is to RF requirements for optional 3 MHz channel bandwidth. In this contribution spectrum utilization and RF requirements are discussed.


Discussion

The WI objectives which are relevant to RAN4 RF work are copied below.· Identify and specify necessary changes to NR physical layer with minimum specification impact to operate in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN1]:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 
· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.

· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n8, n26 and n28:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.



From the WI objectives it can be observed that while the RAN4 requirements are intended to cover spectrum allocation from approximately 3 MHz up to below 5 MHz, the RF channel bandwidth impact is limited. Only new channel bandwidth is optional 3 MHz channel bandwidth, while re-use of 5 MHz channel bandwidth shall take place for other use cases. 
Observation 1: According to WID only one new channel BW of 3 MHz is to be specified and 5 MHz channel bandwidth is to be used for other cases. No changes are expected for 5 MHz RF requirements.

Impact on Tx requirements

In Tx requirements there are a number of requirements which are channel bandwidth independent and require no changes due to introduction of 3 MHz channel bandwidth. The main new requirement to define is SEM for 3 MHz channel bandwidth. It is suggested to adopt SEM aligned with LTE 3 MHz SEM
Table 2: SEM for 3 MHz channel bandwidth
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	3.0
MHz
	Measurement bandwidth

	 0-1
	-13
	30 kHz 

	 1 – 5
	-10
	1 MHz

	 5 – 6
	-25
	1 MHz



Furthermore, there is a need to analyze and define MPR for 3 MHz channel bandwidth, as well as need for A-MPR for additional emission requirements in band n8, n26, n28 and n100. It would be reasonable to do this analysis once spectrum utilization is agreed to avoid doubling the simulation effort.
Proposal 1: Re-use LTE 3 MHz general SEM for NR 3 MHz.
Proposal 2: RAN4 to evaluate applicability of general MPR once spectrum utilization is agreed
Proposal 3: RAN4 to evaluate A-MPR for additional requirements once spectrum utilization is agreed

Impact on Rx requirements

For receiver requirements, receiver sensitivity is not defined for 3 MHz. It is suggested that same noise figure assumption can be used for 3 MHz channel bandwidth and therefore reference sensitivity can be just scaled relative to bandwidth compared to 5 MHz channel bandwidth. Also here conclusion on spectrum utilization is needed before the final number can be agreed.

Proposal 4: Same noise figure assumption applies for 3 MHz channel as for 5 MHz channel, defining sensitivity needs decision on spectrum utilization.

When blocking requirements, especially ACS and IBB, are compared with LTE 3 MHz and NR 5 MHz requirements, it can be seen that LTE uses 3 MHz blocking signal bandwidth whereas NR uses 5 MHz. Therefore, a selection should be made between these options. This is further illustrated in Figure 6.
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Figure 6: Options for blocking requirements.

Proposal 5: RAN4 to select between following two options:
· Option 1: Keep 5 MHz ACS and IBB blocking signal BW similar to other NR channel bandwidths
· Option 2: Define 3 MHz ACS and IBB blocking signals similar to LTE



Conclusions

In this contribution synchronization raster for dedicated spectrum less than 5 MHz was discussed. Following observations and proposals were made: 
Observation 1: According to WID only one new channel BW of 3 MHz is to be specified and 5 MHz channel bandwidth is to be used for other cases. No changes are expected for 5 MHz RF requirements.
Proposal 1: Re-use LTE 3 MHz general SEM for NR 3 MHz.
Proposal 2: RAN4 to evaluate applicability of general MPR once spectrum utilization is agreed
Proposal 3: RAN4 to evaluate A-MPR for additional requirements once spectrum utilization is agreed
Proposal 4: Same noise figure assumption applies for 3 MHz channel as for 5 MHz channel, defining sensitivity needs decision on spectrum utilization.
Proposal 5: RAN4 to select between following two options:
· Option 1: Keep 5 MHz ACS and IBB blocking signal BW similar to other NR channel bandwidths
· Option 2: Define 3 MHz ACS and IBB blocking signals similar to LTE
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