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Introduction
This e-mail discussion addresses the issues in connection with the provision of 5G NR using the assigned RMR spectrum. The discussion is addressed according to the sub-items of the planned agenda items.
Items to be elaborated 1st round and 2nd round 
1st round:
RMR 900
· Skeleton proposals for 3GPP TR 38.852 (R4-2112183) and 3GPP TR 38.853 (R4-2112184) corresponding to AI 8.4.1;
· Regulatory issues addressed in R4-2113748 (corresponding to AI 8.4.1);
· NR system parameters addressed in R4-2113748, R4-2114370 and R4-2114409 corresponding to AI 8.4.1 and 8.4.4;
· UE RF proposals in correspondence to ECC Decision (20)02 addressed in R4-2113750,R4-2114030 and R4-2114369 corresponding to AI 8.4.2;
RMR 1900
· Skeleton proposals for 3GPP TR 38.852 (R4-2112183) corresponding to AI 8.5.1;
· NR system parameters addressed in R4-2113751, R4-2114373corresponding to AI 8.5.1;
· UE RF proposals in correspondence to ECC Decision (20)02 addressed in R4-2113753 and R4-2114372 corresponding to AI 8.5.2;
2nd round: 
N/A



Topic #1: RMR 900MHz
Companies’ contributions summary – subject 3GPP TR 38.853 skeleton proposal 
	T-doc number
	Company
	Proposals / Observations

	R4-2112184
	UIC
	Proposal: The proposed skeleton for 3GPP TR 38.853 is for discussion.



[bookmark: _Hlk79594683]Companies’ contributions summary – subject NR system parameter requirements

	T-doc number
	Company
	Proposals / Observations

	R4-2113748
	Ericsson
	Observation 1: Observation: A 5 MHz NR signal will have its lowest edge RB located at frequency 919.6425 MHz, which is compliant with ECC Decision(20)02.
Proposal 1: NB-IoT support in [900 MHz RMR] band is not considered in this WI.
Proposal 2: Specify the following system parameters for the 900MHz RMR band: 
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n100
	874.4 MHz – 880.0 MHz
	919.4 MHz – 925 MHz
	FDD



	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	n100
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000



	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n100
	15 kHz
	Case A
	2303 – <1> – 2307




	R4-2114370
	Nokia, Nokia Shanghai Bell;
	Proposal 1:
[bookmark: _Toc79161451][bookmark: _Toc79161793]6	NR system parameters
The following system parameters are defined for RMR 900MHz band:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD



	NR Band
	SCS (kHz)
	BS channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	
	15
	5
	
	
	
	
	
	
	
	
	
	
	
	

	n100
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000



	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n100
	15 kHz
	Case A
	2303 – <1> – 2307





	R4-2114409
	Huawei
	Observation: Observation 1: the NR-ARFCN allocation for the RMR900 DL shall reflect the 919.6 to 925 MHz range.


Companies’ contributions summary – subject UE RF
	T-doc number
	Company
	Proposals / Observations

	R4-2113750
	Ericsson
	Proposal 1: When specifying the new 900 MHz RMR band, no additional requirement to that band should be introduced in TS 38.101-1, only the usual limits should be updated accordingly when relevant (e.g. REFSENS, …).


	R4-2114030
	Huawei
	Proposal 1: adopt the existing UE requirements for RMR 900MHz with specific details given in section 2.

	R4-2114369
	Nokia, Nokia Shanghai Bell
	Proposal 1: For UE power class 3, there is no additional impact to 38.101-1 due to ECC Decision (20)02.



Open issues summary
Sub-topic 1-1 3GPP TR 38.853 skeleton
The proposed skeleton of 3GPP TR 38.853 is for approval. Please indicate concerns if something is missing or need to reworked. 
Issue 1-1:	Please provide comments if necessary, to the proposed skeleton and potential content to be addressed by the proposed clauses.
Proposal(s)
· Option 1: R4-2112184
· Option 2: N/A
Sub-topic 1-2 RMR 900 system parameters
Issue 1-1:	The contributions proposing system parameters for 5G NR use of RMR 900 spectrum. ECC Decision provides the necessary guidance. The guard band subject is clarified in ECC Decision (20)02 clause 3 bullet “s”. In consequence RMR 900 use for mobile broadband systems, i.e. 5G NR, does not require an explicit guard band. Apart of some wording, contributions addressing the same. Please provide comments if necessary.
NOTE:	It is assumed that R4-2114409 is contained in R4-2113748/R4-2114370.
Proposal(s)
· Option 1: R4-2113748/R4-2114370
· Option 2: NA
Sub-topic 1-3 RMR 900 UE RF parameters
Issue 1-1:	WI objective addressing the use of UE PC-3. Therefore, contributions are proposing to update present clauses where 5G NR UE RF requirements are defined, e.g. Spurious emission for UE co-existence. 
Please provide comments if something is missing.
Proposal(s)
· Option 1: R4-2113750/R4-2114369
· Option 2: N/A
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1 3GPP TR 38.853 skeleton
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1 Option 1, TR skeleton is ok



Sub-topic 1-2 RMR 900 system parameters
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1 Option 1, both contributions are aligned



Sub-topic 1-3 RMR 900 UE RF parameters
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1 Option 1, both contributions are aligned. The detailed changes listed in R4-2114030 could be further discussed while writing the CR.



Topic #2: RMR 1900
Companies’ contributions summary – subject 3GPP TR 38.852 skeleton proposal
	T-doc number
	Company
	Proposals / Observations

	R4-2112183
	UIC
	Proposal: The proposed skeleton for 3GPP TR 38.852 is for discussion.



Companies’ contributions summary – subject NR system parameter requirements
	T-doc number
	Company
	Proposals / Observations

	R4-2113751
	Ericsson
	Proposal 1: Specify the following system parameters for the 1900MHz RMR band: 
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD



	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	n101
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n101
	100
	380000 – <20> – 382000
	380000 – <20> – 382000



	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n101
	15 kHz
	Case A
	4754 – <1> – 4768





	R4-2114373
	Nokia, Nokia Shanghai Bell
	Proposal 1: To add 
6 NR system parameters
The following system parameters are defined for RMR 1900MHz band:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD



	NR Band
	SCS (kHz)
	BS channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	
	15
	5
	10
	
	
	
	
	
	
	
	
	
	
	

	n101
	30
	
	10
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n101
	100
	380000 – <20> – 382000
	380000 – <20> – 382000



	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n101
	15 kHz
	Case A
	4754 – <1> – 4769







Companies’ contributions summary – subject UE RF
	T-doc number
	Company
	Proposals / Observations

	R4-2113753
	Ericsson
	Proposal 1: When specifying the new 1900 MHz RMR band, no additional requirement to that band should be introduced in TS 38.101-1, only the usual limits should be updated accordingly when relevant (e.g. REFSENS, …).


	R4-2114372
	Nokia, Nokia Shanghai Bell
	Proposal 1: For UE power class 3, there is no additional impact to 38.101-1 due to ECC Decision (20)02.



Open issues summary
Sub-topic 2-1 3GPP TR 38.852 skeleton
Issue 1-1:	The proposed skeleton of 3GPP TR 38.852 is for approval. Please indicate concerns if necessary, to the proposed skeleton and potential content to be addressed by the proposed clauses.
Proposal(s)
· Option 1: Agree on R4-2112183
· Option 2: N/A
Sub-topic 2-2 RMR 1900 system parameters
Issue 1-1:	The contributions proposing system parameters for 5G NR use of RMR 1900 spectrum. ECC Decision provides the necessary guidance Apart of some wording, contributions addressing the same. Please provide comments if necessary.
Proposal(s)
· Option 1: R4-2113751/R4-2114373
· Option 2: NA
Sub-topic 2-3 RMR 1900 UE RF parameters
Issue 1-1:	The contributions address the aspect of UE PC-3 usage. ECC Decision provides the necessary guidance apart of some wording, contributions addressing the same. 
Proposal(s)
· Option 1: (In accordance to R4-2113753/R4-2114372) No additional requirements using RMR 1900 band need to be introduced in TS 38.101-1. Only the usual limits should be updated accordingly if applicable (e.g. REFSENS, …).  
· Option 2: N/A
Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 3GPP TR 38.852 skeleton
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1 Option 1, TR skeleton is ok

	Huawei
	Issue 1-1 Option 1



Sub-topic 2-2 RMR 1900 system parameters
	Company
	Comments

	Nokia
	Issue 1-1 Option 1, it should be noted there is a typo in R4-2114373 – the range of GSCN should be 4754 – <1> – 4768

	Ericsson
	Issue 1-1 Option 1, agree with Nokia’s comment above on GSCN.

	Qualcomm
	We are not sure it’s a good idea to have 15kHz SSB SCS for this band considering it is a TDD band and there are no practical implementations of TDD with 15kHz. We would like to ask the proponent if they need 5MHz channel BW? using 30kHz as the default SCS is preferable from a practical point of view.

	Huawei
	The content provided  R4-2113751/R4-2114373 is acceptable for us, with the GSCN typo correction. In the 99-e meeting we proposed the system and UE parameters for 1900MHZ in R4-2110958, however no comment was received, and the document was noted in the summary. 




Sub-topic 2-3 RMR 1900 UE RF parameters
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1 Option 1

	Huawei 
	We agree on option 1, however as was proposed in R4-2110958 (during RAN4 99-e meeting ) these information are also required for the UE side:

- Maximum output power parameter
- REFSENS sensitivity
- Spurious emission for UE coexistence
-Blocking characteristics

We also discussed that AMPR is not needed because enough spurious emission reduction is possible with the SAW RF filters.




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#2-2
	1.) The typo in R4-2114373 need to be revised. 
2.) The support of 5MHz CBW using 15kHz is basically desired from the user of the spectrum. Basic reasons for the request are deterministic border area deployments, high availability deployments eliminating SPOF etc. However, it is proposed to clarify this subject in the next meeting providing a more detailed analysis.



	Sub-topic#2-3
	In general, there is agreement to continue with R4-2113753/R4-2114372. It is proposed to add: 
- Maximum output power parameter
- REFSENS sensitivity
- Spurious emission for UE coexistence
- Blocking characteristics
- AMPR is not needed because enough spurious emission reduction is possible with the SAW RF filters.




Discussion on 2nd round (if applicable)
· Revise R4-2114373
· Get consensus on the proposed WF for 5MHz CBW using 15kHz
· Get consensus to add the proposed UE RF parameter in sub-topic 2-3

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on System parameters, UE RF  requirements for the RMR 900 and RMR 1900 WI
	UIC
	Capture all system parameters and UE RF related agreements and topics to be further discussed.

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112184
	Skeleton TR 38.853  Introduction of 900MHz NR band for  Europe for Rail Mobile Radio (RMR)
	UIC
	Agreeable
	

	R4-2113748
	RMR 900 MHz - General
	Ericsson
	Agreeable
	

	R4-2114370
	TP to 38.853 on 900MHz RMR RAN4 system parameters
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2113750
	RMR 900 MHz - UE RF
	Ericsson
	Agreeable
	

	R4-2114030
	Text proposals for RMR 900MHz band
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2114369
	On 900MHz RMR RAN4 UE RF requirements impact due to ECC Decision (20)
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2114409
	Further discussion on channel arrangement aspects for RMR 900 WI
	Huawei
	Noted
	

	R4-2112183
	Skeleton TR 38.853  Introduction of 900MHz NR band for  Europe for Rail Mobile Radio (RMR)
	UIC
	Agreeable
	

	R4-2113751
	RMR 1900 MHz - General
	Ericsson
	
	

	R4-2114373
	TP to 38.852 on 1900MHz RMR RAN4 system parameters
	Nokia, Nokia Shanghai Bell
	Revised 
	Correction of typo

	R4-2113853
	RMR 1900 MHz - UE RF
	Ericsson
	
	

	R4-2114372
	On 1900MHz RMR RAN4 UE RF requirements impact due to ECC Decision (20)
	Nokia, Nokia Shanghai Bell
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	UIC (Union Internationale des Chemins de fer)
	Ingo Wendler
	ngo.wendler@sbb.ch

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	Qualcomm
	Valentin Gheorghiu
	vgheorgh@qti.qualcomm.com

	Nokia
	Iwajlo Angelow
	iwajlo.angelow@NOKIA.COM

	Huawei
	Mohammed Abdi Abyaneh
	mohammad.abdi.abyaneh@huawei.com



