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1 Introduction 
In RAN#95e meeting, a revised WID on NR support for dedicated spectrum less than 5MHz for FR1 was approved [1]. It focuses on market request from vertical industry with the operator bandwidth less than 5MHz, such as Future Railway Mobile Communication System (FRMCS) in Europe, Smart Grids in USA and Public Safety in Europe. In those above deployment scenarios, the possible available bandwidth for NR operation is 2.8~3.6 MHz for FRMCS or 3MHz for smart grids and Public Safety.
	The following objectives shall be included for dedicated FDD spectrum in FR1:
· 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, n106, n26, n28 and n85:
· 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, n106, n26, n28 and n85.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
Specify necessary UE/BS performance requirements for NR operation in dedicated FDD FR1 spectrum allocations from approximately 3MHz up to below 5MHz, corresponding to the core requirements:
· Specify necessary RRM performance requirements (RAN4)
· Specify necessary UE demodulation performance and CSI reporting requirements (RAN4)
· Specify necessary BS demodulation performance requirements (RAN4)
· Specify necessary BS conformance tests (RAN4)


In this document, we focus on the RAN4 demodulation aspects and discuss the potential enhancement for the dedicated spectrum less than 5MHz[2]. 

2 Discussion
2.1 PUSCH requirements
	Issue 2-2-1: A need for PUSCH requirements with less than 5MHz CBW
Way forward:
The Issue requires further discussion:
· Option 1: Introduce limited set of PUSCH requirements for less than 5MHz.
· FFS for requirements in HST conditions, including PUSCH demodulation performance and/or UL timing adjustment.
· Option 2: Don’t define PUSCH requirements with 3MHz bandwidth.


Regarding PUSCH requirements, it has been observed that the current specification has also introduced 5MHz and 10MHz requirements in TS 38.104. However, it should be noted that those requirements have not demonstrated a significant difference in performance. Our simulation results[3] also show no significant difference between 3MHz (e.g. 15PRBs and 12PRBs ) and 5MHz or 10MHz. To ensure consistency in specification, we would like to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. Furthermore, this limited set may also include HST conditions with 15PRBs or 12PRBs.
Proposal 1. It is propose to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. This limited set may also include HST conditions with 15PRBs or 12PRBs.

2.2 PRACH requirements
	Issue 2-4-1: Applicability rule or note for long RACH sequences
Way forward:
The Issues requires further discussion:
· Option 1: Add applicability rule or note
· Option 1-a: For BS supporting less than 5MHz carrier bandwidth only test requirements relating to short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS shall apply.
· Option 1-b: Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
· Option 2: No need to add applicability rule or note.


Firstly, due to the limited channel bandwidth of less than 5MHz, it is necessary to establish an applicability rules or notes in conformance testing to support less than 5MHz. According to the previous meeting’s conclusion, a new BS manufacture declaration was introduced for 3MHz and RAN4 assumed there are no BSs that support only less than 5MHz. RAN4 needs to clarify which formats are supported for less than 5MHz at least in applicability rules. Therefore, following suggestions could be considered for PRACH requirements. Unless otherwise stated, PRACH requirements tests for less than 5MHz shall apply only for short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS. 
Proposal 2. Unless otherwise stated, PRACH requirements tests for less than 5MHz shall apply only for short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS. 


3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for less than 5MHz demodulation requirements, The conclusions are:

Proposal 1. It is propose to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. This limited set may also include HST conditions with 15PRBs or 12PRBs.
Proposal 2. Unless otherwise stated, PRACH requirements tests for less than 5MHz shall apply only for short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS. 
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