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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
AI 7.3.1
· Revision of TR 38.853 Introduction of 900MHz NR band for  Europe for Rail Mobile Radio (RMR) version 0.1.0 in R4-2117488 (UIC);
AI 7.3.2
· Text proposals for UE parameters in RMR 900 MHz band in R4-2117293 (Huawei);
· Draft CR 38.101-1: Introduction of 900 MHz to 5G NR for RMR in R4-2117544 (Nokia);
· RMR 900 MHz - UE RF in R4-2118165 (Ericsson);
· TP to 38.853 on 900MHz RMR RAN4 UE RF requirements in R4-2119232 (Nokia);
AI 7.3.4
· RMR 900 MHz - TP to TR 38.853 on Regulatory background in R4-2118163 (Ericsson);
RMR 1900
AI 7.4.1
· Discussion paper on 1900MHz RMR RAN4 system parameters in R4-2117193 (UIC);
· Revision of TR 38.852  Introduction of 1900MHz NR band for  Europe for Rail Mobile Radio (RMR) version 0.1.0 in R4-2117470 (UIC);
· RMR 1900 MHz - Other BS-UE common aspects in R4-2118169 (Ericsson);
· TP to 38.852 on 1900MHz RMR RAN4 system parameters in R4-2119235 (Nokia);
AI 7.4.2
· TP to 38.852 on 1900MHz RMR RAN4 UE transmitter and receiver characteristics in R4-2117109 (Huawei);
· Draft CR 38.101-1: Introduction of 1900 MHz to 5G NR for RMR in R4-2117545 (Nokia);
· RMR 1900 MHz - UE RF in R4-2118168 (Ericsson);
· TP to 38.852 on 1900MHz RMR RAN4 UE RF requirements in R4-2119234 (Nokia);
AI 7.4.4
None
2nd round: 
No new documents added!



Topic #1: RMR 900MHz
[bookmark: _Hlk86334664]Companies’ contributions summary – subject Revision of 3GPP TR 38.853 version 0.1.0 (study)
	T-doc number
	Company
	Proposals / Observations

	R4-2117488
	UIC
	Proposal: The revision of 3GPP TR 38.853 v0.1.0 is for approval. Agreed TPs from RAN4#100 have been incorporated.


[bookmark: _Hlk79594683]Companies’ contributions summary – subject UE RF parameters (study)
	T-doc number
	Company
	Proposals / Observations

	R4-2117293
	Huawei
	Proposal 1: review the text proposals and associated draft CR as RMR 900MHz UE requirements attached to the Annex.

	R4-2118165
	Ericsson
	The TP addresses regulatory aspects and proposes to revise the corresponding clause in TR 38.853.


	R4-2119232
	Nokia, Nokia Shanghai Bell
	This TP addresses the expected changes to 38.101-1 transmitter and receiver characteristics due to introduction of 900MHz RMR band.


Companies’ contributions summary – draft CR to 3GPP TS 38.101-1 (normative)
	T-doc number
	Company
	Proposals / Observations

	R4-2117544
	Nokia, Nokia Shanghai Bell
	The proposed draft CR 38.101-1: Introduction of 900 MHz to 5G NR for RMR corresponds to R4-2119232



Open issues summary
Sub-topic 1-1 revision 3GPP TR 38.853 v0.1.0
The proposed revision of 3GPP TR 38.853 is for approval based on RAN4#100 technical proposals. Please indicate concerns if something is missing.
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: R4-2117488
· Option 2: N/A
· Recommended WF
· Approve revision on TR 38.853 v0.1.0
Sub-topic 1-2 UE RF parameters
Issue 1-1:	The contributions proposing corresponding UE RF parameter updates for 5G NR use of RMR 900 spectrum. ECC Decision provides the necessary guidance. The differences of the various technical proposals need to be evaluated which may require further alignment. Furthermore proposed draft CR to TS 38.101-1 in contributions R4-2117293,R4-2117544 and R4-2118165 requires further alignment.
Proposal(s)
· Option 1: Align if necessary!
· Option 2: NA
Sub-topic 1-3 RMR 900 TP on regulatory aspects for UE RF
Issue 1-1:	Regulatory aspects have been discussed and agreed during RAN4#100-e meeting. This TP addresses now the necessary updates in TR 38.853 considering contribution R4-2118163
Please provide comments if something is missing or requires further necessary alignment.
Proposal(s)
· Option 1: R4-2118163
· Option 2: N/A
Sub-topic 1-4 RMR 900 draft (normative) CR UE RF parameters
Issue 1-1:	The draft CR in contributions R4-2117544/R4-2117293 are proposing necessary UE RF parameter updates to 3GPP TS 38.101-1 for 5G NR use of RMR 900 spectrum.
NOTE: Contribution R4-2117293 encompasses a draft CR I the same context attached to the Annex.
Proposal(s)
· Option 1: Align if necessary!
· Option 2: NA
· Recommended WF
· Endorse R4-2117293
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1 Revision of 3GPP TR 38.853 v0.1.0
	Company
	Comments

	Nokia
	Issue 1-1: Option 1

	Ericsson
	Issue 1-1: option 1 but band number should be checked: n100 has been also proposed in other WI.

	Nokia
	@Ericsson: n100 was agreed for RMR900 in the last meeting, comments to be provided in other WIs for companies who are not aware of this decision.

	Moderator
	Contributions in thread 138 considered band number 100 as well. Provided comments considered this issue and proposed to continue with band number 102 in thread 138. 
With this clarification 3GPP TR 38.853 version 0.1.0 is approved.




Sub-topic 1-2 UE RF parameter
	Company
	Comments

	Nokia
	Issue 1-1 R4-2119232 should be taken into account as well for this discussion. It should be noted it was agreed already to use n100 for this band. We are wondering why R4-2117293 and R4-2118165 have relaxed REFSENS of -97 dBm (in our CR we had -100 dBm).

	Huawei
	Issue 1-1 Regarding the comment on REFSENS from Nokia, RMR 900MHz is next to n8 and n8 has a REFSENS of -97dBm. Namely -97dBm REFSENS does not imply any relaxation on performance,

	Ericsson
	Issue 1-1 We most likely don’t need draft CR and could focus on the TP to TR instead. R4-2118165 should also be considered when aligning all contributions.
To Nokia: We aligned REFSENS with bands n8/n14 which are in the same frequency range.

	Nokia 
	To Ericsson, if we get draft CR stable why not endorse it.
To Huawei band REFSENS is not based on center frequency it is based on how difficult duplex-filter is. n8 is much demanding band as duplex gap is 10 MHz compared to about 40 MHz of n100. Furthermore n8 is 35 MHz wide and n100 is 5.6 MHz. n100 REFSENS needs to be much better than n8.

	Huawei
	Issue 1-1 To Nokia: the impact of duplex-filter on sensitivity is understood. However two companies propose -97dBm. Perhaps sensitivity could be captured as a range or in square brackets in this meeting because there may not be time to do a proper design to demonstrate that -100dBm is achievable during this meeting.

	Moderator
	Issue REFSENS
The derivation of the REFSENS from band n8 or band n14 involves certain assumptions. Nevertheless, it is obvious that for band n8 / n14 other boundary conditions with regard to duplex gap and spectrum width apply. Accordingly, round 2 will be used for the aspect of the REFSENS proposal by Huawei / Ericsson, regardless of the association with band n8/n14.
Huawei / Ericsson are therefore asked to present their technical arguments for their assumptions.
Issue Draft CRs
Ongoing discussion should not prevent the endorsement of proposed draft CRs. This will save time prior concluding the WID. Please have a look on the proposed draft CR and provide concern if there are.



Sub-topic 1-3 RMR 900 TP on regulatory aspects
	Company
	Comments

	Nokia
	Issue 1-1 R4-2118165 is on the UE specification impact and should be treated in sub-topic 1-2.

	Ericsson
	Issue 1-1: It should be R4-2118163 instead

	Nokia
	@Ericsson: for R4-2118163, frequency band arrangement has been agreed already in the last meeting (to be moved from Clause 6 to 5).

	Moderator
	R4-2118165 has been reassigned to sub-topic 1-2;
R4-2118163 has been assigned to sub-topic 1-3;
Based on the comment from Nokia, R4-2118163 contains content which have been agreed last meeting. The proposed text to clause 5 in TR 38.853 is already contained in clause 6. A revision of the of the tdoc is required.






Sub-topic 1-4 RMR 900 draft (normative) CR UE RF parameters
	Company
	Comments

	Nokia
	Issue 1-1 R4-2117293 has few differences comparing to R4-2117544 from Nokia. It should be noted it was agreed already to use n100 for this band.

	Ericsson
	Issue 1-1: draft CR should not be needed here, we could focus on TP to TR instead. Note that R4-2118165 should also be considered when aligning all requirements.

	Moderator
	Based on the agreements in RAN4#100 meeting band number n100 need to be considered for RMR 900. Identified differences:

Spurious emission 

#7544 
	n100
	E-UTRA Band 1, 3, 8, 20, 22, 31, 32, 33, 34, 38, 40, 43, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7, 41, 42
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	



#7293

	nxx
	E-UTRA Band 1, 20, 28, 32, 38, 40
NR Band n8, n91, n92, n93, n94
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band  3, 7
NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA 8
	FDL_low
	-
	FDL_high
	-50
	1
	15



Reference sensitivity not considered by #7293

Further alignment are necessary in the second round between #7544, #7293 and#8165.



Summary for 1st round 
General
The first round of the discussion on the individual subject areas was a bit diffuse. In order to make progress in the discussion, in the second round the focus in the options is placed on a dedicated tdoc proposed by the moderator and stored as the option for the contribution to the corresponding TR. The other documents are considered as “Noted”.
Open issues 
	
	Status summary 

	Sub-topic #1-2
UE RF parameters
	Subject contribution to TR 38.853
There is in general disagreement for the REFSENS parameter. It is therefore suggested to use R4-2119232 as a basis for discussion in order to reach consensus. Assumptions that band n100 is similar to band n8 should be substantiated with technical arguments. 
It is proposed to continue as follows:
Option 1: R4-2119232
Option 2: none


	Sub-topic #1-3
RMR 900 TP on regulatory aspects
	TR 38.852 clause 5 addresses the regulatory aspects for the use of RMR 900 spectrum range. For second round it is proposed to revise R4-2118163(see comment received in the first round) and agree on the revised tdoc.
Option 1: R4-2118163
Option 2: none 

	Sub-topic #1-4
RMR 900 draft (normative) CR UE RF parameters
	Subject draft CR to TS 38.101-1
In general, nothing should prevent us from coordinating such suggestions in advance. It is therefore suggested to specifically edit tdoc R4-2117544 and, if necessary, edit its content. If necessary, R4-2117293 can be used for extensions.
Option 1: R4-2117544
Option 2: none


CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2117488
	Agreeable;

	R4-2119232
	Potentially revision is required after second round discussion.

	R4-2118163
	Revision necessary!

	R4-2117544
	Potentially revision is required after second round discussion.

	R4-2117293
	Recommended to be noted!

	R4-2118165
	Recommended to be noted!


Discussion on 2nd round (if applicable)
TBD
Topic #2: RMR 1900
Companies’ contributions summary – subject Revision of 3GPP TR 38.852 version 0.1.0 (study)
	T-doc number
	Company
	Proposals / Observations

	R4-2117470
	UIC
	Proposal: The revision of 3GPP TR 38.852 v0.1.0 is for approval. Agreed TPs from RAN4#100 have been incorporated.



Companies’ contributions summary – subject RMR 1900 system parameter (study)
	T-doc number
	Company
	Proposals / Observations

	R4-2117193
	UIC
	The discussion paper clarifies the need of 5MHz and 10MHz channel bandwidth for various use cases which need to be considered in the system parameter context.

	R4-2119235
	Nokia 
	The TP provides the necessary revisions based on the demand clarified in R4-2117193.

	R4-2118169
	Ericsson
	Obervation1: Considering CEPT made their studies based on 10 MHz channel BW as assumption, RAN4 might want to liaise with CEPT to better understand the impact of introducing 5 MHz channel BW. 
Observation2: It’s questionable if 5 MHz channel BW should be specified for this new RMR 1900MHz band.




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

	R4-2117109
	Huawei
	TP to add UE RF parameter applicable for Transmitter and Receiver characteristics as proposed. 

	R4-2118186
	Ericsson
	TP to add UE RF parameter applicable for Transmitter and Receiver characteristics as proposed.

	R4-2119234
	Nokia
	TP to add UE RF parameter applicable for Transmitter and Receiver characteristics as proposed.


Companies’ contributions summary – draft CR to 3GPP TS 38.101-1 (normative)
	T-doc number
	Company
	Proposals / Observations

	R4-2117545
	Nokia
	Draft CR for TS 38.101-1 in correspondence to R4-2119234


Open issues summary
Sub-topic 2-1 revision 3GPP TR 38.852 v0.1.0 (study)
Issue 1-1:	The proposed revision of 3GPP TR 38.853 is for approval based on RAN4#100 technical proposals. Please indicate concerns if something is missing.
Proposal(s)
· Option 1: Agree on R4-2117470;
· Option 2: N/A
Sub-topic 2-2 – subject RMR 1900 system parameter (study)
Issue 1-1:	The contributions re-addressing the aspect of 5MHz channel bandwidth, use of SCS and corresponding system parameter for 5G NR use of RMR 1900 spectrum. UIC’s application of the 5MHz channel bandwidth  has been clarified in R4-2117193. The corresponding system  parameter update is proposed in R4-2119235. R4-2118169 is questioning the use of 5MHz channel bandwidth in correspondence to the ECC Decision. 
Proposal(s)
· Option 1: To continue as required by the WI to provide 5MHz channel BW for the use 1900MHz RMR spectrum range.
· Option 2: LS back to CEPT to clarify why 5MHz channel BW has been not considered and referenced by the ECC decision;
· Recommended WF
· To enable the use of 5MHz channel bandwidth when nothing speaks against it.
Sub-topic 2-3 RMR 1900 UE RF aspects (study)
Issue 1-1:	The contributions proposing UE RF parameter updates for 5G NR use of RMR 1900 spectrum. ECC Decision provides the necessary guidance. The differences of the various technical proposals need to be evaluated which may require further alignment. If necessary proposed draft CR to TS 38.853 in tdoc R4-2117545 requires further alignment.
Proposal(s)
· Option 1:Align if necessary between R4-2117109, R4-2118168 and R4-2119234;
· Option 2: NA
· Recommended WF
· Align necessary differences if necessary;
Sub-topic 2-4 RMR 1900 draft (normative) CR UE RF parameters
Issue 1-1:	The draft CR in contributions R4-2117545 is proposing necessary UE RF parameter updates to 3GPP TS 38.101-1 for 5G NR use of RMR 1900 spectrum.
Proposal(s)
· Option 1:Align if necessary between R4-2117545;
· Option 2: NA
· Recommended WF
· Endorse R4-2117545;
Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 3GPP TR 38.852 revision version 0.1.0
	Company
	Comments

	Nokia
	Issue 1-1 Option 1

	Ericsson
	Issue 1-1: option 1 but band number should be checked: n100 has been also proposed in other WI.

	Huawei
	Issue 1-1: option 1.
@Ericsson n101 is used for RMR1900MHz. If you mean that n101 is used in another WI, please provide its reference

	Nokia
	@Ericsson: n101 was agreed for RMR1900 in the last meeting, comments to be provided in other WIs for companies who are not aware of this decision.

	Moderator
	The use of already reserved band number n101 applies. Therefore  3GPP TR 38.853 version 0.1.0 is approved.






Sub-topic 2-2 RMR 1900 system parameter (study)
	Company
	Comments

	Nokia
	Issue 1-1 Fine with option 1, option 2 can be also considered.

	Ericsson
	Issue 1-1: Both options are fine, but we shall further discuss requirements for 5 MHz channel BW.

	Huawei
	Issue 1-1: we agree with Nokia.

	UIC
	The understanding of UIC is the following :
ECC Decision (20)02 defines in general conditions for the use of the spectrum range. Applicable Annex:

A3.1 TECHNICAL CONDITIONS FOR RMR BS USING WIDEBAND TECHNOLOGIES The least restrictive technical conditions (LRTC) defined in this section are in the form of a block-edge mask (BEM) applicable to wideband RMR BS.

To UIC «Wideband technologies» (plural) leaves open the technology used. It was decided to make use of 5G-NR. 
Furthermore, CEPT defines LRTC in the form of the BEM which is to our understanding technology neutral.
Table 9 defines the “general in block requirements” applicable for the entire spectrum range not for an individual technology dependent channel bandwidth.

Resulting assumption: 
The assigned spectrum range leaves open for which technology it will be used.
The technology dependent channel bandwidth can be used as long the spectrum range allows it. From our point of view.
R4-2117193 describe the various use cases and the need for 5MHz and 10MHz CBW considering 5G NR.


	Moderator 
	No general objections have been received to continue with option 1. If Ericsson still have some doubts please clarify them in the second round and provide the corresponding LS to CEPT. 
To proceed further in this topic please provide necessary comments to R4-2117109, R4-2118186 and R4-2119234 if there are to approve the proposed TPs. Special attention is to be paid to the REFSENS topic and its different approaches. 



Sub-topic 2-3 RMR 1900 UE RF aspects (study)
	Company
	Comments

	Nokia
	Issue 1-1 Option 1, it should be noted it was already agreed to use n101 for this band. R4-2118168 has 60 kHz SCS REFSENS but 60 kHz SCS was not considered for this band.

	Ericsson
	Issue 1-1: We most likely don’t need draft CR and could focus on the TP to TR instead. R4-2118168 should also be considered when aligning all contributions. 
We agree with Nokia, 60kHz SCS should not be considered in our proposal.

	Huawei
	As n101 is close to n1 the same REFSENS values could be used. 
[image: ]

[bookmark: _Hlk507958268]Could Ericsson or Nokia explain why the number of allocated REs is added as a parameter, because till now, the REFSENS values are fixed values (and not a function of number of allocated RBs) as given in Table 7.3.2-1 of 38.101-1. 
@Moderator: in the summary R4-2118186 is mentioned instead of R4-2118168, please rectify it.


	Moderator
	Thanks for the advice. Typo has been corrected.
Second round needs to clarify the approach taken by #9234/#7545 in the REFSENS context.






Sub-topic 2-4 RMR 1900 draft (normative) CR UE RF parameters
	Company
	Comments

	Ericsson
	Issue 1-1: We most likely don’t need draft CR and could focus on the TP to TR instead. R4-2118168 should also be considered when aligning all contributions. 
We agree with Nokia, 60kHz SCS should not be considered in our proposal.

	Moderator
	
Ongoing discussion should not prevent us to endorse proposed draft CRs. This will save time prior concluding the WID. Please have a look on the proposed draft CR and provide comments and necessary corrections.


Summary for 1st round
General
The first round of the discussion on the individual subject areas was somewhat diffuse. In order to make progress in the discussion, in the second round the focus in the options is placed on a dedicated tdoc proposed by the moderator and stored as the option for the contribution to the corresponding TR. The other documents are considered as noted.
Open issues 
	
	Status summary 

	Sub-topic #2-2
UE RF parameters
	Second round needs to focus on the R4-2119235 to identify missing parts compared to R4-2118169.
Option 1: R4-2119235
Option 2: none

	Sub-topic 2-3 RMR 1900 UE RF aspects
	Second round needs the clarification of the open points in R4-2119234. The documents R4-2117109 and R4-2118168 serve here as a reference for open points in R4-2119234.
Option 1: R4-2119234
Option 2: None

	Sub-topic 2-4 RMR 1900 draft (normative) CR UE RF parameters
	Second round needs the clarification of the open points in R4-2117545. Potential adjustments in R4-2119234 may be reflected to R4-2117545.
Option 1: R-2117545
Option 2: None


CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2117193
	Recommended to be noted!

	R4-2117470
	Agreeable

	R4-2118169
	Recommended to be noted!

	R4-2119235
	For revision second round.

	R4-2117109
	Recommended to be noted!

	R4-2117545
	For revision second round.

	R4-2118168
	Recommended to be noted!

	R4-2119234
	For revision second round.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
None
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117488
	Revision of TR 38.853 Introduction of 900MHz NR band for  Europe for Rail Mobile Radio (RMR) version 0.1.0
	UIC
	Agreeable
	

	R4-2117293
	Text proposals for UE parameters in RMR 900 MHz band
	Huawei
	
	2nd round 

	R4-2117544
	Draft CR 38.101-1: Introduction of 900 MHz to 5G NR for RMR
	Nokia
	
	2nd round

	R4-2118165
	RMR 900 MHz - UE RF
	Ericsson
	
	2nd round

	R4-2119232
	TP to 38.853 on 900MHz RMR RAN4 UE RF requirements
	Nokia
	
	2nd round

	R4-2118163
	RMR 900 MHz - TP to TR 38.853 on Regulatory background
	Ericsson
	
	2nd round

	R4-2117193
	Discussion paper on 1900MHz RMR RAN4 system parameters
	UIC
	Noted
	

	R4-2117470
	Revision of TR 38.852  Introduction of 1900MHz NR band for  Europe for Rail Mobile Radio (RMR) version 0.1.0
	UIC
	Agreeable
	

	R4-2118169
	RMR 1900 MHz - Other BS-UE common aspects
	Ericsson
	
	2nd round

	R4-2119235
	TP to 38.852 on 1900MHz RMR RAN4 system parameters
	Nokia
	
	2nd round

	R4-2117109
	TP to 38.852 on 1900MHz RMR RAN4 UE transmitter and receiver characteristics
	Huawei
	
	2nd round

	R4-2117545
	Draft CR 38.101-1: Introduction of 1900 MHz to 5G NR for RMR
	Nokia
	
	2nd round

	R4-2118168
	RMR 1900 MHz - UE RF
	Ericsson
	
	2nd round

	R4-2119234
	TP to 38.852 on 1900MHz RMR RAN4 UE RF requirements
	Nokia
	
	2nd round



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
	ingo.wendler@sbb.ch

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	Nokia
	Iwajlo Angelow
	iwajlo.angelow@NOKIA.COM

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




image1.png
Operating SCs 5 10
Band kHz MHz MHz
(dBm
0 Bk

(dBm)

60





