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Introduction
The 900MHz NR band for European RMR WI ([1]) has been revised in RAN#92e meeting to introduce a new 900MHz band for Railway in Europe. 
[bookmark: _Hlk84850948]In last RAN#95-e meeting, the WI was extended to address the BS RF remaining issues.
This contribution is addressing those issues.
Discussion 
Blocking
A LS was sent to ETSI TC RT ([8]) asking for characteristics of the blocking signal mentioned in ECC Decision(20)02 ([2]). 
When this contribution was written, no response was received from ETSI TC RT. Hopefully, RAN4 will get the LS Reply latest during the coming RAN4 meeting so that the receiver blocking requirement could be specified and the WI could be closed.
Observation1: RAN4 should still wait for the reply from ETSI TC RT before concluding on the interferer characteristics for the band n100’s additional blocking requirement.
Channel raster
In last RAN4#102-e meeting, a Way Forward ([7]) proposed to continue the discussion on sync raster and anticipate the introduction of channel bandwidth smaller than 5 MHz, enabling simultaneous operation of NR and GSM-R in that RMR 900MHz band. A contribution ([9]) made some proposals in that sense.
A Rel-18 WI on spectrum less than 5 MHz ([10]) has been agreed in RAN plenary. This WI has the following objectives: 
[image: ]

According to this WI, which is a Rel-18 WI:
· It’s RAN1 responsibility to specify any change to NR physical layer. RAN4 could not decide nor anticipate any RAN1 update, RAN4 has to wait for RAN1 decision before considering any NR physical change.
· Both “PSS/SSS” are meant to be re-used without puncturing. Still, RAN1 needs to look at current SSB structure to identify the possible variants/designs that can fulfill the bandwidth requirements with minimum specification impacts. It would be so premature to assume anything on the current SSB design at this stage.

In last RAN4 meeting, an early proposal ([9]) was made to update the sync raster for RMR 900MHz band, anticipating the introduction of 3 MHz channel bandwidth. Somehow, this contribution is assuming:
·  There won’t be any PBCH REs on each side of SSS. Such design might be needed for NR signal with a channel bandwidth below 5 MHz but, again, this is a RAN1 decision, not RAN4.
· The spectrum utilization for a 3 MHz NR signal would be 90%. This is probably a good assumption, nevertheless, this has not yet been agreed by RAN4.
Also, it should be noted that no TU has been allocated in this meeting for RAN4 to work on this topic.
Observation2: The introduction of channel less than 5 MHz is a Rel-18 WI. RAN1 inputs would be needed before updating the synchronization raster. RAN4 is not supposed to start working on this Rel-18 WI in this RAN4#103-e meeting.

Also, the proposal [9] was arguing that a 3 MHz channel BW signal can’t be allocated in the upper part of n100. But this statement might not be correct:  the SSS/PSS doesn’t have to be located at the edge of the 3 (or 5) MHz channel BW, it could be placed at any position inside the channel BW. 

Indeed, making some assumptions (e.g. no PBCH REs on each side of SSS as assumed in [9]), and considering the highest possible sync raster for a 3 MHz signal (923.05MHz, from Table 1), the NR carrier might be placed at 923.3MHz. This NR signal edge will be at 200kHz from higher n100 band edge, as shown in Figure 1.

			N
	M
	Frequencies (kHz)
	Δf to lowest band edge (kHz)
	Δf to highest band edge (kHz)

	767
	5
	920650
	1250
	

	768
	1
	921650
	2250
	

	768
	3
	921750
	
	3250

	768
	5
	921850
	
	3150

	769
	1
	922850
	
	2150

	769
	3
	922950
	
	2050

	769
	5
	923050
	
	1950


[bookmark: _Ref101544593]Table 1: Band n100 sync raster (NR scheme)
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[bookmark: _Ref101560171]Figure 1: 3 MHz NR signal deployed at n100 band edge

Observation3: A 3 MHz channel bandwidth NR signal could be deployed at n100 band edges using current NR sync raster scheme. 
Also, one major drawback of the proposal given in [9], introducing a 100 kHz sync raster is that it will highly increase UE search time, the number of sync raster opportunities will be increased from 7 to 56, and UE search time might then be up to 56/7=8 times higher comparing to legacy sync raster.
Observation4: A 100kHz based sync raster would multiply UE search time by up to 8 times.
Finally, before considering any change, a better understanding of the targeted scenarios would also be needed: this would secure specifying the mandatory updates to NR, without introducing useless complexity that might impact system performance.
Observation5: A better understanding of the targeted deployment would help RAN4 introducing the right changes to NR.

Based on those observations, to avoid making any premature change which might end up being inefficient, not improving any performance, we would make the following proposal:
Proposal: The sync raster design for n100 should not be changed in Rel-17, waiting for WI Rel-18 conclusions to conclude on the most efficient design.

Conclusion
In this contribution, we discussed the remaining BS RF open issues for the new RMR 900MHz band. We made the following observations and proposals:
Observation1: RAN4 should still wait for the reply from ETSI TC RT before concluding on the interferer characteristics for the band n100’s additional blocking requirement.
Observation2: The introduction of channel less than 5 MHz is a Rel-18 WI. RAN1 inputs would be needed before updating the synchronization raster. RAN4 is not supposed to start working on this Rel-18 WI in this RAN4#103-e meeting.

Observation3: A 3 MHz channel bandwidth NR signal could be deployed at n100 band edges using current NR sync raster scheme. 
Observation4: A 100kHz based sync raster would multiply UE search time by up to 8 times.
Observation5: A better understanding of the targeted deployment would help RAN4 introducing the right changes to NR.
Proposal: The sync raster design for n100 should not be changed in Rel-17, waiting for WI Rel-18 conclusions to conclude on the most efficient design.
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41 Objective of Sl or Core part WI or Testing part WI
The following objectives shall be included for dedicated FDD spectrum in FR1:

B 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 i

® Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
® For SSB]

4 Reuse PSS/SSS specification without puncturing.

4 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.

W Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3
MHZz 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:

4 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.
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