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1. Background
The Rel-18 WI on NR support for dedicated spectrum less than 5MHz for FR1 has following objectives [1]:
	· 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.
Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.



RANP has received the LSs from RAN1 and RAN4 respectively for more clarification on this Rel-18 WID. In this contribution, we provide our views on the LS replies and some controversial issues discussed in RAN1 and RAN4.

2. RAN1 LS to RANP

	TDoc
	Title
	Source

	RP-230033
	LS on transmission bandwidths for NR on dedicated spectrum less than 5 MHz (R1- 2302186; to: RAN; cc: -; contact: Nokia)
	RAN1



RAN1#112 meeting has discussed the allowed transmission bandwidth for physical channels. It turned out that operator input is needed and RANP guidance is required to clarify the following two cases respectively, so that RAN1 can discuss the detailed design of physical channels to be transmitted in the allowed transmission bandwidth. Taking RAN1 agreements into account as asked by the LS, we would like to share our views, especially taking into account ‘No intention to change the current WID scope and limited TU’:

Question 1: For 5MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz up to below 5 MHz. What is the recommended transmission BW(s) to consider?
· As described in the WID, “possibilities in 5G NR to operate in bandwidths <5 MHz (e.g., from around 3 MHz upwards) would enable parallel operation of FRMCS and GSM-R and massive infrastructure reuse”. There is a clear market requirement for the transmission bandwidth from 3MHz to below 5MHz for soft spectrum refarming of the 2x5.6MHz FDD in n100 from GSM-R band to FRMCS in Europe. In this use case, NR railway is deployed with co-located towers for GSM-R without guard bands, and the UE performance is not affected by unwanted emission outside the transmission bandwidth but within the 5MHz (as long as the relative transmit power between the two channels is not too high). The nominal 5MHz CBW and corresponding existing BWP=25RBs for 5MHz CBW can be reused without RAN4 impact on RF requirements. RAN1’s task is to limit the resource allocation / apply puncturing for “soft refarming”. If there are 3.6MHz available in the dedicated spectrum for FRMCS, the SSB of 20RBs with SCS=15kHz can be reused without any puncturing. RAN1 only needs to focus on limiting the transmission of other physical channels into the 3.6MHz with minimum changes.
· Based on the above considerations, the answer to Question 1 is
· For 5MHz CWB, allow/support the transmission bandwidth of 3.6MHz (20RBs with SCS=15kHz) for physical channels.
Question 2: For 3MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz. What is the recommended transmission BW(s) to consider?
· The use cases for approximate 3MHz have been clarified in the WID:
· To allocate 3MHz for NR utilities in “Band 26 and Band 8 in the USA”, where “using 3 MHz wide channels have set a precedent of existing networks requiring a growth path to NR to meet the needs of utilities, the critical infrastructure industry (CII), and enterprise customers – what 3GPP refers to as Smart Energy and Infrastructure (SEI).”
· To allocate 3MHz for “Public Protection and Disaster Relief (PPDR)”, where 2 x 3MHz FDD in band 28 has been identified in Europe.”
· In addition, it is also possible to allocate approximate 3MHz for NR railway in n100 for “possibilities in 5G NR to operate in bandwidths <5 MHz (e.g., from around 3 MHz upwards) would enable parallel operation of FRMCS and GSM-R and massive infrastructure reuse”
· RAN4 has already decided the maximum transmission bandwidth of 2.7MHz with 15RBs and SCS=15kHz for the 3MHz CBW and send LS reply to RAN1 as requested [2]. For this new 3MHz CBW, a new BWP can be defined same as that maximum transmission bandwidth, i.e., BWP=15RBs. The transmission bandwidth equal to BWP=15RBs should be supported to maximize the spectrum utilization. Further reduction of the transmission bandwidth within the 3MHz CBW may require additional RAN1 impact (e.g., PBCH puncturing pattern, CORESET0 configuration, etc.) and RAN4 impact (e.g., new sync raster design and RRM measurement requirement, etc.), which will cost more time and efforts for discussion. Therefore, it may not be feasible to include the transmission bandwidth less than 2.7MHz in this Rel-18 WID.
· Based on the above considerations, the answer to Question 2 is 
· For 3MHz CWB, allow/support the transmission bandwidth of 2.7MHz (15RBs with SCS=15kHz) for physical channels.
Proposal 1: To reply RAN1 LS RP-230033
· For Question 1: for 5MHz CWB, allow/support the transmission bandwidth of 3.6MHz (20RBs with SCS=15kHz) for physical channels.
· For Question 2: for 3MHz CWB, allow/support the transmission bandwidth of 2.7MHz (15RBs with SCS=15kHz) for physical channels.


3. RAN4 LS to RANP

	TDoc
	Title
	Source

	RP-230042
	LS for spectrum less than 5 MHz (R4-2303713; to: RAN; cc: -; contact: Apple)
	RAN4



At the RAN4#106 meeting, RAN4 has discussed the WI in the RF and RRM sessions and has some questions for further clarification of the WID.
Question 1: Is it planned to deploy the less than 5MHz channels in legacy bands, where there are already legacy UEs and networks operating and could be affected by the new channel?
· It is clear that the WI is specified for dedicated spectrum, therefore no legacy UEs should be allowed to access the network deployed in the dedicated spectrum. For the band where there are already legacy UEs, the design should consider preventing the legacy UEs to access the dedicated spectrum and the legacy operation will not be affected by the operation in the new channel.
· Based on the above considerations, the answer to Question 1 is 
· It is possible to deploy the less than 5MHz channels in legacy bands. For the band where there are already legacy UEs, the design should consider preventing the legacy UEs to access the dedicated spectrum and the legacy operation will be not affected by operation in the new channel. 
Question 2: Which features are expected to be considered or not to be considered in less than 5MHz deployments considered in this WI, e.g., CA, DC, RedCap?
· For forward compatibility, the NR features, if feasible, should not be precluded in less than 5MHz deployments. However, the features, which may have additional RAN1 impact other than the SSB, PDCCH, CSI-RS/TRS, PUCCH, and PRACH as listed in the WID objectives, will not be considered in Rel-18 WI. Similarly, the features which may have additional RAN4 impact on new system parameters (including channel and sync rasters), RF requirements and new RRM measurement requirements, will not be considered in Rel-18 WI. For example, the NR RedCap/eRedCap with UEs supporting minimum BW no less than 5MHz is not expected to be considered in the WI. Also, NR positioning, which may require new PRS with less than 24RBs and corresponding new PRS-based RRM requirements, is not in the scope of the current WID. Other features such as CA, DC may be deprioritized until the design for NR support of one dedicated spectrum less than 5MHz for FR1 is finalized and could be conducted in future Releases. 
· Based on the above considerations, the answer to Question 2 is 
· The features with potential additional RAN1/4 impact not included in the objectives of RP-220401 will not be considered in Rel-18 WI. 


Proposal 2: To reply RAN4 LS RP-230042
· For Question 1: It is possible to deploy the less than 5MHz channels in legacy bands. For the band where there are already legacy UEs, the design should consider preventing the legacy UEs from accessing the dedicated spectrum and the legacy operation will not be affected by the operation of the new channel.
· For Question 2: The features with potential additional RAN1/4 impact not included in the objectives of RP-220401 will not be considered in Rel-18 WI.

4. Conclusion
In this contribution, we provided our views and have the following proposals:

Proposal 1: To reply RAN1 LS RP-230033
· For Question 1: for 5MHz CWB, allow/support the transmission bandwidth of 3.6MHz (20RBs with SCS=15kHz) for physical channels.
· For Question 2: for 3MHz CWB, allow/support the transmission bandwidth of 2.7MHz (15RBs with SCS=15kHz) for physical channels.

Proposal 2: To reply RAN4 LS RP-230042
· For Question 1: It is possible to deploy the less than 5MHz channels in legacy bands. For the band where there are already legacy UEs, the design should consider preventing the legacy UEs from accessing the dedicated spectrum and the legacy operation will not be affected by the new channel.
· For Question 2: The features with potential additional RAN1/4 impact not included in the objectives of RP-220401 will not be considered in Rel-18 WI.
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