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Introduction
Please note that this summary covers both the extended RMR900 WI, as well as the remaining issues of the closed RMR1900 WI. 
Not only BS RF, but also sync raster aspects are also covered in the summary.
The following topics were identified for discussion: 
· RMR900: General aspects 
· RMR900: Sync raster
· RMR900: BS RX blocking requirement 
· RMR900: CRs
· RMR1900: leftovers
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· 1.3.2: RMR900 General aspect: collect feedback on updated TR and TP on WI conclusions,  
· 2.3.1: RMR900: collect views on the sync raster, 
· 3.3.1: this topic on RMR900 BS RX blocking requirement doesn’t seem to require discussion and it is suggested to follow the recommended WF. Still, comments are welcome. Related CR for the final BS RX blocking requirement implementation is covered in section 4.3.2 in R4-2209674. Related LS was received during the meeting in R4-2210431. 
· 4.3.2: collect comments on RMR900 CRs.
· 5.3.2: collect comments on RMR1900 leftovers.
· 2nd round: TBA



Topic #1: RMR900: General aspects
In this section, RMR1900 general aspects are covered for the TR 38.853, including the updated TR, as well as TP to TR on the WI conclusions. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208654
	Union Inter. Chemins de Fer
	Updated TR 38.853 for RMR1900 implementing TP in R4-2207267.

	R4-2209270
	Union Inter. Chemins de Fer
	TP to TR 38.852 on WI conclusions. 



Open issues summary
Companies are encouraged to provide feedback on the TP to TR, as well as on the updated TR directly in section 1.3.2. 
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Companies are welcome to provide feedback on the TP to TR (R4-2209270, RMR900 WI conclusions), as well as on the updated TR 38.853.
	CR/TP number
	Comments collection

	R4-2208654

	Moderator: please note that there are also other corrections captured in the updated TR, beyond what was Agreed in TP in R4-2207267. Companies are welcome to double-check. 
Furthermore, implementation of the content of the TP in R4-2207267 to be double-checked (some of the text deleted in R4-2207267 was not fully reflected in R4-2208654, but the final outcome seems to be ok).

	
	Ericsson: ok with the updated TR.

	
	

	R4-2209270
	Moderator: reassure that the text on the sync raster is aligned with the final conclusion on Topic #2 (sync raster discussion).

	
	Ericsson: ok with this TP.

	
	Huawei: some rewording is proposed. Unclear what is meant by “sub-areas system”. Shall we also capture short summary on the below 5MHz aspects?



Summary for 1st round 
Open issues 
CRs/TPs
Based on the comments received, the following tdoc handling is proposed: 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208654

	Agreeable

	R4-2209270
	To be revised 



Discussion on 2nd round (if applicable)
CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	Revision of R4-2209270
	



Topic #2: RMR900: Sync raster
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209585
	ZTE Corporation
	Proposal 1: to further discuss the following two alternatives:
‒ Alt 1: to define the sync raster as 100kHz*N+M * 50 kHz, M=1, 3, 5.
‒ Alt 2: not to define sync raster and sync raster is always placed at the channel raster which is similar as LTE.
Proposal 2: If necessary, we could send the LS to RAN1 to seek for the preference from RAN1’s perspective.

	R4-2209721

	Nokia, Nokia Shanghai Bell
	Observation 1: In general, for an allowed bandwidth of, for example, 3 MHz, and with the principle of not modifying PSS and SSS, the clusters of synchronization raster points need to be separated less than 1.2 MHz in order to have at least one valid synchronization raster point for each 3 MHz channel if 100 kHz channel raster is applied. 
Observation 2: A new sync raster design would be needed for band n100 in order to support narrowband NR allocation in both ends of the band.
Observation 3: Selection of possible puncturing patterns may have impact on sync raster design.
Observation 4: A new sync raster design is likely needed that covers the needs for bands n8, n26, n28 and n100. 
Proposal 1: Define sync raster for n100 in rel-17 based on 5 MHz channel bandwidth and therefore reusing rel-15 sync raster design.

	R4-2208281
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: sync raster for channel bandwidth of 3 MHz should be 600 kHz
Proposal 2: sync raster for channel bandwidth of 4 MHz should be 100 kHz

	R4-2208896
	Ericsson
	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.



Open issues summary
Sub-topic 2-1: sync raster design
In last RAN4 meeting, a WF was proposed to continue the discussion on sync raster and consider introduction of CBW smaller than 5 MHz to enable simultaneous operation of NR and GSM-R in RMR 900MHz band. Below, list of related proposal is captured.
· Proposals
1. Option 1: to further discuss the following two alternatives (R4-2209585, ZTE):
· Alt 1: to define the sync raster as 100 kHz * N + M * 50 kHz, M = 1, 3, 5.
· Alt 2: not to define sync raster and sync raster is always placed at the channel raster which is similar as LTE.
2. Option 2: Define sync raster for n100 in rel-17 based on 5 MHz channel bandwidth and therefore reusing rel-15 sync raster design (R4-2209721, Nokia):
3. Option 3 (R4-2208281, Huawei): 
· sync raster for channel bandwidth of 3 MHz should be 600 kHz
· sync raster for channel bandwidth of 4 MHz should be 100 kHz
4. Option 4: 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 (R4-2208896, Ericsson).
· Recommended WF
1. Collect feedback from companies (possibly on all four options proposed) during the first round discussion. 

Sub-topic 2-2: LS to RAN1
In relation to Option 1 in sub-topic 2-1, the following inter-related proposal was formulated: 
· Proposals
1. Option 1: If necessary, we could send the LS to RAN1 to seek for the preference from RAN1’s perspective (R4-2209585, ZTE).
2. Option 2: other
· Recommended WF
1. It would be preferable to first conclude on sub-topic 1-1, as it is inter-related with sub-topic 2-2. Companies to share their views during the first round discussion.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Moderator
	Sub topic 2-1 (sync raster design): 
Below a summary of related information is captured: 
1. Referring to the RMR900 WID in RP‑211495, the following objective on the CBW was captured: 
· “To support 5 MHz channel bandwidth (15 kHz SCS).”

2. Referring to the Rel-18 WID on “NR support for dedicated spectrum less than 5MHz for FR1” in RP-220401, the following objectives were defined: 
	[image: ]




	Ericsson
	Sub topic 2-1: Option 2 or 4. 
RAN4 should not discuss smaller channel BW now, this is Rel-18 topic, no TU is allocated in this meeting. 
Sub topic 2-2: Option 2: Again, RAN4 is not supposed to discuss smaller channel BW than 5 MHz in this meeting. We can’t send such LS to RAN1 now.

	Nokia
	Sub topic 2-1 (sync raster design): 
We support option 2 and Option 4, which result in same specification content. Due to the dependency to RAN1 it is premature to conclude on novel sync raster currently. At the same time, RAN4 should recognize that sync raster change will be needed in rel-18. 
Sub topic 2-2 (LS to RAN1):
LS to RAN1 is not needed at this point of time.

	UIC
	Sub-topic 2-1 (sync raster design)
The currently available sync raster from a 5G NR Rel-15 point of view has certain limitations, also for the flexible use of the 5MHz CBW. However, the WI in Rel-17 for band n100 need to consider the sync raster design of 5G NR Rel-15. Therefore option 2 and option 4 applies.
Sub-topic 2-2 (LS to RAN1)
Currently no LS to RAN1 is necessary.

	Huawei, HiSilicon
	Sub topic 2-1: Option 3 or 4. 
If R18 feature can be discussed in this meeting, we support option 3 as proponent. However if R18 content cannot be discussed in this meeting, we support option 4. 
Sub topic 2-2: Option 2.  A LS can be sent to RAN1 during R18 discussion to ascertain the impact of PBCH puncturing.

	Qualcomm
	Sub-topic 2-1:
Option 2. As stated by other companies also, we are currently working on 5MHz. We cannot define a raster for narrower channel bandwidths without knowing the exact SSB design and whether there are any other constraints.
Sub-topic 2-2:
We do not see the point of any LS. 

	ZTE
	Based on the information revealed by UIC in RWS-210280, there would be no 5MHz in near future instead of 3MHz would come first around 2025. Therefore we think that forward compatibility should be considered from Rel-17. Based on the information shown as following, at least for Railway 900MHz, spectrum allocation is very clear. 
We might have some concerns to define some feature will only happen after 2035 instead of in near future and at least we don’t see its urgency at the current phase. 
In addition, floating sync raster is not needed since channel bandwidth for this dedicated system is usually quite narrow, there is not necessity to define that. Floating sync raster is coming together with wide channel bandwidth in NR, to have multiple hypothesis on sync raster position will just increase the UE initial cell search complexity.
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CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 2-1: sync raster design
	Candidate options:
Out of the options identified in the submitted tdoc, the following two options were supported by multiple companies (option 2: 4 companies; option 4: 4 companies): 
· Option 2: Define sync raster for n100 in rel-17 based on 5 MHz channel bandwidth and therefore reusing rel-15 sync raster design (R4-2209721, Nokia):
· Option 4: 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 (R4-2208896, Ericsson).
Recommendations for 2nd round:
Based on Moderators judgement, both options are basically saying the same, i.e. sync raster design for RMR900 band n100 shall be based on 5 MHz channel, based on Rel-15 NR design. Related CRs to the UE and BS specifications already cover required modifications for the 5MHz channel introduction for band n100. The following agreement based on updated option 4 is proposed (as it covers related Rel-18 clarification): 
Agreement: The sync raster design for n100 should not be modified during Rel-17 to accommodate channel bandwidths smaller than 5 MHz. Possible sync and channel raster modifications are to be studied in the already agreed Rel-18 WI (RP-220401).
Sub-topic 2-1 to be concluded. No further discussion needed during the second round. 
Besides the agreement above, one company has requested the Rapporteur to provide clarifications on the status of EU Railway 900MHz spectrum. More specifically, the following clarifications would be appreciated: 
· Timeline of 5MHz spectrum availability for RMR900 band in EU, 
· Views on the compatibility between 3MHz and 5MHz operation in RMR900 band.
Based on the above request, it is proposed to keep the sub-topic 2-1 open for the second round, to specifically collect feedback on the above request. 

	Sub-topic 2-2: LS to RAN1
	Candidate options:
Based on the feedback received, 5 companies indicated that there is no need to send LS to RAN1.
Recommendations for 2nd round:
No need to send LS to RAN1 asking on sync raster for spectrum less than 5MHz. 
Sub-topic 2-2 to be concluded. No further discussion needed during the second round.



Discussion on 2nd round (if applicable)
Open issues 
	Company
	Comments

	
	Issue 2-2: status of the RMR900 spectrum in EU




Topic #3: RMR900: BS RX blocking requirement
Last RAN4#102-e meeting a LS was sent to ETSI TC RT in R4-2207273, asking to provide the RMR900 interferer signal characteristics in accordance to ECC Decision (20)02.
At the time of writing of this summary, there was no formal LS reply from ETSI TC RT to RAN4 registered at https://www.3gpp.org/Liaisons/Incoming_LSs/R4-meeting.htm
Depending on the availability of ETSI TC RT feedback during RAN4#103-e meeting, handling of this CR can be decided accordingly.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208896
	Ericsson
	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.

	R4-2210431
	ETSI TC RT
	LS to 3GPP RAN WG4 on the interferer signal definition for the RMR900 BS Rx blocking requirement



Open issues summary
Sub-topic 3-1: blocker signal characteristics for the Additional out-of-band blocking requirements
· Proposals
1. Option 1: There were on formal proposal for this topic. Still, based on the submitted contribution in R4-2208896 (Ericsson), Moderator would like to indicate the following observation from R4-2208896 is considered to be a common understanding:
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.
· Recommended WF
1. Consider the above Observation 1 in Option 1 as common understanding - no formal agreement needed. Any related comments and feedback (if any) are proposed to be captured during the first round. 
Sub-topic 3-2: LS from ETSI TC RT
An LS was received from ETSI TC RT in R4-2210431. Companies are welcome to provide comments to the LS content, if any. Related CR to the TS 38.104 in R4-2209674 is captured in section 4.3.2. 
Issue 3-2-1: Choosing a suitable interferer
· Proposals
1. Option 1 (R4-2210431): Given the narrowband nature of the interferer, it appears sensible to reflect the SRD interferer in the 3GPP conformance tests on the basis of the narrowband in-band blocking and intermodulation characteristics.
2. Option 2: Other
· Recommended WF: companies are welcome to provide feedback on Option 1 above, preferably during the first round if possible.

Issue 3-2-2: Blocking requirement
Table 7.4.2.2-2 of 3GPP TS 38.104 specifies the Base Station narrowband blocking requirements. The interfering signal itself is characterized as follows in Table 7.4.2.2-3 of 3GPP TS 38.104.
· Proposals
1. Option 1 (R4-2210431): characterizing the interfering signal as “5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB” is proposed.
2. Option 2: Other
· Recommended WF: companies are welcome to provide feedback on Option 1 above, preferably during the first round if possible.

Issue 3-2-3: narrowband intermodulation requirement
Table 7.7.2-3 of 3GPP TS 38.104 specifies the Base Station narrowband intermodulation requirement in FR1. The interfering signal itself is characterized in Table 7.7.2-4 of 3GPP TS 38.104. 
· Proposals
1. Option 1 (R4-2210431): For an interferer in the 870-874.4 MHz, to produce a conformance test for intermodulation purposes, one may combine a CW at a suitable offset with an interfering signal defined as “5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB”.
2. Option 2 (R4-2210431): For an interferer in the 870-874.4 MHz, to produce a conformance test for intermodulation purposes, one may combine two interfering signals defined as “5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB”.
3. Option 3: Other
· Recommended WF: companies are welcome to provide feedback on Options 1/2 above, preferably during the first round if possible.
Companies views’ collection for 1st round
Open issues 
Moderator does not see need for any formal agreement on this topic as we are following usual procedures, i.e. RAN4 to wait for the feedback from ETSI TC RT before conclusion on the Additional out-of-band blocking requirements for n100. Still, companies are welcome to comment, if needed.
	Company
	Comments

	UIC
	It is proposed to consider the LS from ETSI TC RT. The LS as such provides the background of the ECC Decision (20)02 and proposes the interferer characteristics based on this background applicable to band n100.

	Huawei
	Sub-topic 3-1: blocker signal characteristics for the Additional out-of-band blocking requirements: follows the LS and related analyses. Due to differnet RMR900 spectrum arrangements, the RMR900 blocker shall be considered as in-band blocking, not OOB (as in case of RMR1900).
Sub-topic 3-2 (LS from ETSI TC RT)
Issue 3-2-1: Choosing a suitable interferer:
Blocking: with the consideration of a 1RB blocker signal, the RMR900 requirement fits the narrowband blocking scheme. Therefore it looks that we need to introduce the blocking requirement as “Additional narrowband blocking requirement for RMR BS operating in n101”
IMD: additional RX IMD requirement was not considered so far. Based on the above, “Additional intermodulation requirement for RMR BS operating in n101” seems to be also needed. 
Issue 3-2-2: Blocking requirement: 
Based on the proposed blocker signal and consideration of the (in-band) narrowband blocking requirement, using the previous agreements, the following requirement tables were drafted. 
As the WA BS limitation was removed from the WID, we realized that we may need to vary the interferer signal power – this has not been discussed so far. Otherwise, for MR and LA BS, the interferer may lead to more stringent requirement. At least LA BS seems not needed. Comments are welcome. 
Table 7.4.2.2-x: Additional narrowband blocking requirement for RMR BS operating in n101
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5 MHz
	PREFSENS + 3 dB
	Wide Area BS: -34
Medium Range BS: TBD

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that BS channel bandwidth
NOTE 2:	PREFSENS depends on the BS channel bandwidth as specified in clause 7.2.2.



Table 7.4.2.2-y: Interferer frequency offsets for additional narrowband blocking requirement for RMR BS operating in n101
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 2)
	Type of interfering signal

	5
	874.4 MHz - (350 kHz +m*180), m=0, 1, 2, 3, 4, 9, 14, 19
	5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB


	
	
	

	
	
	

	
	
	

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. 
NOTE 2:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.



Issue 3-2-3: narrowband intermodulation requirement: 
For option1 vs option 2: one minor preference towards option 1 would be to follow the existing framework of the RX IMD where CW and 1RB signals are used. However, we are not sure if this is the best way to reflect the RMR scenario. 
The same concern of the BS class appears here. At least LA BS seems not needed.
Table 7.7.2-x: Additional narrowband intermodulation requirement for RMR BS operating in n101
	BS type
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signals

	Wide Area BS
	PREFSENS + 3dB 
	-34
	

	Medium Range BS
	PREFSENS + 6dB 
	TBD
	See Table 7.7.2-y

	
	
	
	

	NOTE:	PREFSENS depends also on the BS channel bandwidth as specified in clause 7.2.2.



Table 7.7.2-y: Interfering signals for the additional narrowband intermodulation requirement for RMR BS operating in n101
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 3)
	Type of interfering signal

	5
	874.4 MHz -(350 kHz +m*180), m=0, 1, 2, 3, 4, 9, 14, 19
	CW

	
	874.4 MHz -(350 kHz +m*180), m=0, 1, 2, 3, 4, 9, 14, 19
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
NOTE 2:	This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.
NOTE 3: 	The centre of the interfering RB refers to the frequency location between the two central subcarriers.




	UIC
	There are some points for clarification:
1.) The requirement in table 7 ECC Decision (20)02 is applicable for the spectrum range ANNEX 2: LEAST RESTRICTIVE TECHNICAL CONDITIONS FOR A SINGLE WIDEBAND RMR CARRIER IN 874.4-880.0 MHZ / 919.4-925.0 MHZ
2.) To our understanding, the applicability of the interferer characteristics in the LS only applies for band n100. It was recorded in Annex2
3.) The applicability to band n101 would be questionable to us.
4.) Table 7 in ECC Decision (20)02 defines Maximum interfering signal in 870-874.4 MHz (Note 1) of -34 dBm as max power/RefSens +3dBm. As described in the LS response from ETSI, the nature of the SRD interferer that considers a duty cycle of 10%/2.5%. Then the mean power need to be considered. It is not undestandable that -34dBm ( peak) is treated as mean power? The LS provides the analysis for this.
5.) To UIC the LS determines the interferer characteristic applicable to 870-874.4MHz. Less 870MHz the current interferer characteristics defined iin 38.104 applies.

	Nokia
	While 5MHz DFT-s-OFDM will not fit in 870-874.4MHz, we assume RB location will be selected in such a way that it will be in 870-874.4MHz frequency range only and taking into account the minimum guard band of 5MHz channel BW. For narrowband intermodulation we prefer option 1, offsets of interfering signals to be defined in such a way that the IM product falls to the wanted signal while both interfering signals need to be in 870-874.4MHz frequency range. Not sure why medium range is mentioned above since in endorsed CRs only WA BS is considered. If a duty cycle was considered, it would have to be clarified how it fits to the existing NR frame structure.

	Ericsson
	First, there should a typo in Huawei’s proposals as we are discussing here band n100 (not n101),
Then, I don’t understand why it should be an in-band blocking requirement: the interferer will still be out of band, right? It would make more sense then to consider this requirement as OOB.
For NB IM, option 1 might be preferable but we could further discuss in the 2nd round then.
As Nokia commented, only WA non AAS BS should be considered for this band.

	Huawei
	@UIC: thank you for clarifications: 
- ”n101” was a copy-paste error. This is obviously for RMR900 n100 band.
- max vs/ mean power: One sentence in the LS mislead be to assume that -34dBm blocker is the correct value to use. Now I see that we shall covert the max interferer power into lower power level to mimic the duty cycle. Still we need to decide which case to use: 2.5 or 10% (I assume that the worst case shall be used). I may need further clarification on the duty cycle conversion to the mean power, which is taking -29dBm as the baseline (and not -34dBm)? Is it due to 6dB desens, instead of 3dB desens that we used so far? At least it was not obvious rushing with teh drafting of the requirement. 

@Nokia, Ericsson: WA BS: 
While drafitng during previous meetings, we have not distinguished requirements among BS classes. While drafting today, I have checked the WID (RP-220998) and the initially caprure WA BS limitation was removed from the WID. This has confused me:
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I am fine to capture WA BS only, but we need to clarify the situation somehow in TR/WID.
@Ericsson: inband vs OOB: my understanding is that in case of RMR900, the region of the blocker placement (870-874.4MHz) is within the delta_OOB range – so it can be considered as inband (as opposed to the RMR1900 case, there the blocker was further from the operating band than delta_OOB).
Offset values for 1RB signal: those are actually defined in the LS as ” 874.4 MHz -(350 kHz +m*180), m=0, 1, 2, 3, 4, 9, 14, 19” so we can reuse them. Furthermore, there is also clarification for the blocker placement: ” Note: It is assumed that the 5MHz interfering signal does not overlap with the wanted signal channel bandwidth. Otherwise, the minimum offset is 90 kHz (half a RB).” we canuse it as a clarifiaction note. 
For IMD option 1 vs 2: lets discuss more in 2nd round – no stong view for now.



CRs/TPs comments collection
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 3-1: blocker signal characteristics for the Additional out-of-band blocking requirements
	Candidate options:
As the requested LS from ETSI TC RT was received during the meeting, there is no need for discussion on sub-topic 3-1
Recommendations for 2nd round:
Focus on the analysis of the LS content, and implementation of the final RX requirements. 
Sub-topic 3-1 to be concluded. No further discussion needed during the second round.

	Sub-topic 3-2: LS from ETSI TC RT
	Candidate options:
The requested LS from ETSI TC RT was received during the meeting. While companies have provided comments to the open issues, there is still need to continue the discussion during the second round to conclude on the remaining aspects and implement them into CRs. 
The aim is to finalize the work this meeting, if possible.
Recommendations for 2nd round:
Issue 3-2-1: Choosing a suitable interferer: there were no concerns raised to cover both the band in-band blocking and receiver intermodulation requirements for band n100. Therefore, it is suggested to close issue 3-2-1 and focus on technical discussion on issue 3-2-2 and 2-3-3. 
Issue 3-2-2: Blocking requirement: Continue discussion during the second round, in parallel to the CRs implementation effort. In particular, cover the following aspects: 
- Clarify whether the narrowband blocking requirement shall be classified as OOB blocking, or in-band blocking,
- mean vs. peak power: Clarify on the aspects related to the interferer power scaling for duty cycle modelling, to derive the final blocker power level. If duty cycle shall not be modelled and the peak blocker level used, please provide motivation why. Consider the following aspects: 2.5% vs. 10% duty cycle selection.
- Clarify how to capture the RX blocking requirement in the spec (“Additional narrowband blocking requirement for RMR BS operating in n100” was suggested during the first round)
- Clarify whether the 1RB blocker offset can be captured as follows (based on LS content): “874.4 MHz - (350 kHz +m*180), m=0, 1, 2, 3, 4, 9, 14, 19”, 
- Consider the following clarification note on the blocker placement (based on LS content): “Note: It is assumed that the 5MHz interfering signal does not overlap with the wanted signal channel bandwidth. Otherwise, the minimum offset is 90 kHz (half a RB).” 
Issue 3-2-3: narrowband intermodulation requirement: Continue discussion during the second round, in parallel to the CRs implementation effort. In particular, cover the following aspects:
- Decide on the interferers (option 1 vs. option 2)
- - mean vs. peak power: Clarify on the aspects related to the interferer power scaling for duty cycle modelling, to derive the final blocker power level. If duty cycle shall not be modelled and the peak blocker level used, please provide motivation why. Consider the following aspects: 2.5% vs. 10% duty cycle selection. To be aligned with issue 3-2-2 above.
- Clarify whether the 1RB blocker offset To be aligned with issue 3-2-2 above,
- Clarify how to capture the RX IMD requirement in the spec (“Additional intermodulation requirement for RMR BS operating in n100” was suggested during the first round)
Consider the following clarifications from the first round: 
- Only WA BS class to be covered. In case of any further clarifications needed for the BS classes, companies are welcome to provide further comments in a new Issue 3-2-4 on BS classes clarifications.



Discussion on 2nd round (if applicable)
Open issues 
	Company
	Comments

	
	Issue 3-2-2: Blocking requirement: 
Issue 3-2-3: narrowband intermodulation requirement:
Issue 3-2-4: BS classes clarifications: 



Topic #4: RMR900: CRs
Companies’ contributions summary
Set of formal CRs were siubmitted, based on technical content Endorsed last meeting. 
Additionally, Draft CR for the BS Rx requirements was submited – this CR is dependant on the inputs from ETSI TC RT, as discusssed in topic #3. Depending on teh availability of ETSI feedback in LS during RAN#103-e, this CR may be revised to capture the missing characteristics of the interfering signal. 

Moderator: it was observed that the formal CRs for the technical content Endorsed on last meeting in the following conrtoutions are missing. This will have to be fixed during the second round (in case no formal objection will be raised due to RAN4 rules on new tdocs): 
· R4-2207274	CR to TS 37.105: RMR implementation		Huawei, HiSilicon
· R4-2207275 	CR to TS 37.145-1: RMR implementation		Huawei, HiSilicon
· R4-2207276	CR to TS 37.145-2: RMR implementation		Huawei, HiSilicon

Furthermore, in relation to the following TS 38.101-1 CR in R4-2204791 (postponed last meeting), related formal CR seems to be missing this meeting. 
· R4-2204791	38.101-1: Introduction of 900 MHz to 5G NR for RMR
In case the ETSI TC RT feedback is timely received during this meeting and RAN4 aims to close this WI during this meeting, the missing CR to TS 38.101-1 will have to be also provided during the second round (in case no formal objection will be raised due to RAN4 rules on new tdocs). 
	T-doc number
	Company
	Proposals / Observations

	R4-2208897
	Ericsson
	CR to TS 38.104 - Tx requirements: RMR 900MHz band introduction

	R4-2208898
	Ericsson
	CR to TS 38.141-2: RMR 900MHz band introduction

	R4-2208899
	Ericsson
	CR to TS 36.104: RMR 900MHz band  introduction

	R4-2208900
	Ericsson
	CR to TS 36.141: RMR 900MHz band  introduction

	R4-2209530
	Nokia, Nokia Shanghai Bell
	CR to 37.104 on introduction of n100 co-existence requirements

	R4-2209531
	Nokia, Nokia Shanghai Bell
	CR to 37.141 on introduction of n100 co-existence requirements

	R4-2209532
	Nokia, Nokia Shanghai Bell
	CR to 38.104 on introduction of n100 (system parameters)

	R4-2209533
	Nokia, Nokia Shanghai Bell
	CR to 38.141-1 on introduction of n100 requirements

	R4-2209674
	Huawei, HiSilicon
	Draft CR to TS 38.104: RMR900 Rx requirements for band n100, Rel-17

	R4-2209107
	Nokia, UIC
	38.101-1: Introduction of 900 MHz to 5G NR for RMR



Open issues summary
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208897
	Nokia: Basic limits in Table 6.6.4.2.5.7-1 need further check
Huawei: suggest to align the wording used for clarifications on the antenna gain and losses assumption. Currently the wording varies among sections. 

	R4-2208898
	

	R4-2208899
	

	R4-2208900
	

	R4-2209530
	

	R4-2209531
	

	R4-2209532
	

	R4-2209533
	Huawei: if there is some correction needed for the basic limit in R4-2208897, then it shall be aligned/corrected also in this CR in table 6.6.4.5.6.7-1. 
[] in Table 7.4.2.5.1-1 to be removed in the revision, plus the blocker signal type.

	R4-2209674
	Ericsson: CR number is missing, to be updated with ETSI TC RT feedback
Nokia: Should the change be in different Clause (in-band blocking) due to the center frequency of interfering signal characteristics (adjacent to n100 frequency range)?
Huawei: indeed, this shall be an in-band blocking requirement – I was confused by the RMR1900 blocking requirement, which is an OOB blocking due to different channel arrangement. 
We will have to request a formal CR instead. 
Furthermore, missing CRs to the AAS specs (based on the Endorsed content from last meeting) will have to be provided for the second round. 

	R4-2209107
	



Summary for 1st round 
Open issues 

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

	R4-2208897
	To be revised

	R4-2208898
	Agreeable

	R4-2208899
	Agreeable

	R4-2208900
	Agreeable

	R4-2209530
	Agreeable

	R4-2209531
	To be revised address MCC comment: CR form (WI code)

	R4-2209532
	To be revised address MCC comment: CR form (WI code)

	R4-2209533
	To be revised

	R4-2209674
	Not pursued
This is draft CR, while formal CR is needed – new tdoc to be requested. Technical content of the original draft CR needs revision.

	R4-2209107
	Agreeable



Discussion on 2nd round (if applicable)
CRs/TPs comments collection
	CR/TP number
	Comments collection

	Revision of R4-2208897
	

	Revision of R4-2209533
	

	New: CR to TS 38.104: RMR900 Rx requirements for band n100, Rel-17
	

	New: CR to TS 37.105: RMR implementation
	

	New: CR to TS 37.145-1: RMR implementation
	

	New: CR to TS 37.145-2: RMR implementation
	

	Revision of R4-2209531
	

	Revision of R4-2209532
	




Topic #5: RMR1900: leftovers 
In this section, RMR1900 WI leftovers are captured, including the TP to TR, as well as the updated TR. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208902
	Ericsson, UIC
	TP to TR 38.852 on the BS maximum output power level for 5 MHz channel bandwidth.

	R4-2208642
	Union Inter. Chemins de Fer
	Updated TR 38.852 for RMR900 implementing TPs in R4-2207272 and R4-2206279 (Conclusions).



Open issues summary
Companies are encouraged to provide feedback on the TP to TR, as well as on the updated TR directly in section 5.3.2. 
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Companies are welcome to provide feedback on the TP to TR (R4-2208902, maximum output power level for 5 MHz channel bandwidth for RMR1900), as well as on the updated TR 38.852. 
	CR/TP number
	Comments collection

	R4-2208902
	Nokia: Should the limit include 4dB losses (also for 10MHz)? It should be noted ECC requirement is only for 10MHz so justification text may need to be changed.

	
	

	R4-2208642
	Moderator: please note that there are also other corrections captured in the updated TR, beyond what was Agreed in TPs in R4-2207272 and R4-2206279. Companies are welcome to double-check.
Furthermore, content of the TP in R4-2207272 in section 7.1.2.1 was not captured correctly – this requires correction. 

	
	

	
	



Summary for 1st round 
CRs/TPs
 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208902
	To be revised

	R4-2208642
	To be revised



Discussion on 2nd round (if applicable)

[bookmark: _GoBack]Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	CR to TS 38.104: RMR900 Rx requirements for band n100, Rel-17
	Huawei, HiSilicon
	Based on the updated content of the draft CR in R4-2209674.

	
	CR to TS 37.105: RMR implementation
	Huawei, HiSilicon
	Missing CR to the AAS BS specs. Based on the draft CR in R4-2207274 endorsed last meeting. 

	
	CR to TS 37.145-1: RMR implementation
	Huawei, HiSilicon
	Missing CR to the AAS BS specs. Based on the draft CR in R4-2207275 endorsed last meeting. 

	
	CR to TS 37.145-2: RMR implementation
	Huawei, HiSilicon
	Missing CR to the AAS BS specs. Based on the draft CR in R4-2207276 endorsed last meeting. 




Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208902
	
	TP to TR 38.852 - Clarification BS output power
	Ericsson, UIC
	Revised
	

	R4-2208642
	
	Revised TR 38.852 version 0.3.0 
	Union Inter. Chemins de Fer
	Revised
	

	R4-2209585
	
	Discussion on sync raster design for railway 900MHz
	ZTE Corporation
	Noted
	

	R4-2208654
	
	Revised TR 38.853 version 0.4.0
	Union Inter. Chemins de Fer
	Agreeable
	

	R4-2209270
	
	TP 900MHz RMR band – conclusion- TR 38.853
	Union Inter. Chemins de Fer
	Revised
	

	R4-2209721
	
	Synchronization raster design for n100
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208281
	
	Synchronisation raster for bandwidth less than 5MHz
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2208896
	
	RMR 900MHz: Remaining BS RF open issues
	Ericsson
	Noted
	

	R4-2208897
	
	CR to TS 38.104 - Tx requirements: RMR 900MHz band introduction
	Ericsson
	Revised
	

	R4-2208898
	
	CR to TS 38.141-2: RMR 900MHz band introduction
	Ericsson
	Agreeable
	

	R4-2208899
	
	CR to TS 36.104: RMR 900MHz band  introduction
	Ericsson
	Agreeable
	

	R4-2208900
	
	CR to TS 36.141: RMR 900MHz band  introduction
	Ericsson
	Agreeable
	

	R4-2209530
	
	CR to 37.104 on introduction of n100 co-existence requirements
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2209531
	
	CR to 37.141 on introduction of n100 co-existence requirements
	Nokia, Nokia Shanghai Bell
	Revised
	MCC: WI code correction

	R4-2209532
	
	CR to 38.104 on introduction of n100 (system parameters)
	Nokia, Nokia Shanghai Bell
	Revised
	MCC: WI code correction

	R4-2209533
	
	CR to 38.141-1 on introduction of n100 requirements
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2209674
	
	Draft CR to TS 38.104: RMR900 Rx requirements for band n100, Rel-17
	Huawei, HiSilicon
	Not Pursued
	

	R4-2209107
	
	38.101-1: Introduction of 900 MHz to 5G NR for RMR
	Nokia, UIC
	Agreeable
	

	R4-2210431
	
	LS to 3GPP RAN WG4 on the interferer signal definition for the RMR900 BS Rx blocking requirement
	ETSI TC RT
	Noted
	



1) 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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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

	Huawei 
	Michal Szydelko
	Michal.szydelko@huawei.com

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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4 Objective
41 Objective of S or Core part WI or Testing part WI

The following objectives shall be included for dedicated FDD spectrum in FR1.

W 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 [RANI]

@ Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
® ForSSB:

® Reuse PSS/SSS specification without puncturing

® PBCH based on current design

® Identify and specify necessary minimum changes to PDCCH, CSLRS/TRS, PUCCH, and PRACH for
functional support based on existing design, without optimization.

B Spucify necesary RAN seqisements 0 support deplying N inspectru alocatons fom spproximtely 3
Nz up 1o blow 5 Mz [RANA], iciding 12 bande 100, o, 226 and 28

® Specify system parameters (including channel and sync sastes) for the associated dedicated spectrum.
® Minimize impact on RF requirements

® Reuse 5 Mz channel bandwidth at leat for FRMCS use case (assuming co-located NR and GSMR
with same operator).

@ Specify the reqired RF requirements for optional 3 MHz chanael bandwidth in bands 100, 58, 226
and 28,

® 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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image3.png
Specify a new NR FDD operating band to include band numbering and core requirements to operate in Europe by
considering that:

> UE transmit: §74.4 - 880 MHz, BS transmit: 910.4 MHz - 925 MHz

> The use of UE poer class 3 (23dBam).:

3—To support 5 MHz channel bandwidth (13kHz SCS).:

>—To support 15kHz and 30kHz SCS;

> Tosuppost Wide Arsa Base Stations:




