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Introduction
Two new work items to define LTE (RP-223530) and NR (RP-223529) bands in the 900 MHz frequency range have been agreed.  This document is a summary of the contributions submitted under the following agenda items
8.32	Introduction of 900 MHz NR Band in the US	[NR_900MHz_US]
8.32.1		General and work plan	[NR_900MHz_US-Core]
8.32.2		Band definition and co-existence	[NR_900MHz_US-Core]
8.32.3		UE RF requirements	[NR_900MHz_US-Core]
8.32.4		BS RF requirements	[NR_900MHz_US-Core]
8.32.5		RRM requirements	[NR_900MHz_US-Core]
and
10.4	Introduction of 900 MHz LTE Band in the US	[LTE_900MHz_US]
10.4.1		General and work plan	[LTE_900MHz_US-Core]
10.4.2		Band definition and co-existence requirements	[LTE_900MHz_US-Core]
10.4.3		UE RF requirements	[LTE_900MHz_US-Core]
10.4.4		BS RF requirements	[LTE_900MHz_US-Core]
Topic #1: Work plans
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302706

	Qualcomm Incorporated
	Work plan for 900 MHz LTE new band

	R4-2300142

	Anterix
	Work plan for 900 MHz NR new band
Moderator’s note:  A “secret” document is hidden inside the zip file.  This document titled “TP to XX.XXX: Operating band, channel arrangements, transmitter characteristics, output RF spectrum emissions” has no tdoc number and cannot be treated as part of R4-2300142.  Moreover, the WID does not request a TR for this work item.  It is proposed that the proponent of this document request a new tdoc number and formally submit the document as a document for discussion or for approval.



Open issues summary
The LTE work plan (R4-2302706) is proposed as follows
RAN4 #106 (2023-02-27 to 2023-03-03)
· Review regulatory requirements.  Initial proposals on mitigation methods such as MPR if any.
· Initial proposals on coexistence protection including MPR for Band 5 and Band 26 and other bands if needed.
· Initial proposal on basestation requirements.
RAN4 #106-bis-e (2023-04-17 to 2023-04-26)
· Finalize MPR or other studies to comply with regulatory requirements and coexistence if needed.
· Identify a band number
· Draft CR’s for UE and basestation to be presented.
RAN4 #107 (2023-05-22 to 2023-05-26)
· Finalize and agree to CR’s
The NR work plan is proposed as follows
RAN4 #108 (2023-08-21 to 2023-08-25)
· Review regulatory requirements.  Initial proposals on mitigation methods such as MPR if any.
· Initial proposals on coexistence protection including MPR for Band 5 and Band 26 and other bands if needed.
· Initial proposal on basestation requirements.
· Select new band number.
RAN4 #108-bis-e (2023-10-09 to 2023-10-18)
· Finalize MPR or other studies to comply with regulatory requirements and coexistence if needed.
· Draft CR’s for UE and basestation to be presented.
RAN4 #109 (2023-11-13 to 2023-11-17)
· Finalize and agree to CR’s

Proposed WF 
It is noted that the work plans are synchronized such that the technical work on the LTE band is completed in RAN4 #107 (May 2023) while the technical work on the NR band does not start until RAN4 #108 (Aug 2023).  Thus, it is expected that the LTE work will proceed henceforth from this meeting, but work that is specific to NR will be paused until RAN4 #108.  It is also noted that the NR work has a dependency on conclusion of the RAN4 work item NR_FR1_lessthan_5MHz_BW (RP-222645) which has an expected completion at RAN #102 (Dec 2023) for core part.  Thus, some work may proceed in parallel between the two work items.
It is proposed to agree to the two work plans with the common understanding as described by the moderator.
Topic #2: Band plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301225
	ZTE Corporation
	Discussion on band definition for 900 MHz LTE Band
Proposal 1: To define the new LTE band as in table 2.1-1.
Proposal 2: For the new LTE band, it supports 1.4MHz, 3MHz and 5MHz channel bandwidth. 
Proposal 3: For the new LTE band, to reuse the transmission bandwidth configuration of TS 36.101.
Proposal 4: for the new LTE band which support NB-IoT, to reuse the transmission bandwidth configuration of TS 36.101.
Proposal 5: For E-UTRA channel numbers, it is proposed to define as Table 2.3-1.
Proposal 6: For TX–RX frequency separation, it is proposed to define as Table 2.4-1.
In addition, the summary of the corrections on TS 36.101 are given in Table 2.5-1.

	R4-2301229
	ZTE Corporation
	Discussion on band definition for 900 MHz NR Band
Proposal 1: To define the new NR FDD band as in Table 2.1-1.
Proposal 2: For 900 MHz NR band, it supports 3MHz and 5MHz channel bandwidth with 15 kHz SCS. 
Proposal 3: For 900 MHz NR band, to define the transmission bandwidth configuration NRB = 25 for 5 MHz CBW, and whether to define NRB = 15 for 3 MHz CBW depends on Rel-18 NR_FR1_lessthan_5MHz_BW.
Proposal 4: For 900 MHz NR band, whether to define the minimum guardband as 142.5 kHz for 3 MHz CBW should depend on Rel-18 NR_FR1_lessthan_5MHz_BW. The minimum guardband for 5 MHz CBW should follow TS 38.101-1.
Proposal 5: For NR-ARFCN, it is proposed to define as Table 2.4-1.
Proposal 6: The sync raster for 3 MHz channel bandwidth should depend on the consequence of Rel-18 NR_FR1_lessthan_5MHz_BW.
Proposal 7: It is proposed that the sync raster for 5 MHz CBW should follow the current design of sync raster in TS 38.101-1 and defined as Table 2.4-2.
Proposal 8: For TX–RX frequency separation, it is proposed to define as Table 2.5-1.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
General requirements for LTE and NR have been proposed by one company.  The band is denoted as Band 106 and Band n106.
Proposed WF
Since only a single company has proposed these changes, it is suggested that companies review the proposals for possible agreement if no objection or if no company wants further time. 
Agree to reserve the band number 106 and n106 for these bands.
Topic #3: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300376

	Apple
	UE Requirements for US 900MHz band
Observation 1: With 15 RBs within a 3MHz channel the guard band would be 142.5kHz, just like in E-UTRA. With 16 RBs the guard band would be too small, only 52.5kHz.
Observation 2: Legacy n8 UEs will not be able to operate on this new band, even not with MFBI
Observation 3: For the new 900MHz FDD bands the difference between 3MHz and 5 MHz CBW should be -1.7dB, similar as in E-UTRA, since RX IMD2 needs to be taken into account as for all FDD bands
Observation 4: A-MPR is defined for n8, this NS_43 A-MPR is not needed for the new US 900MHz band
Proposal 1: Only specify the 900MHz band with 3MHz Channel BW after or at the same time the 3MHz CBW is specified in the less than 5MHz CBW WID [2] as a new optional BW.
Proposal 2: For a 3MHz CBW a maximum of 15 RBs with 15kHz SCS shall be used.
Proposal 3: The definition of this new band should be based on re-using the existing n8 duplexer.
Proposal 4: For 3MHz CBW Refsens can be improved by -1.7dB compared to 5MHz CBW for this new 900 MHz FDD band
Proposal 5: Refsens for the new band should be specified as -98.7dBm for 3MHz CBW and -97dBm for 5MHz CBW
Proposal 6: No band specific requirements need to be specified for the new band for Maximum input level, Adjacent channel selectivity, In-band Blocking, once the 3MHz CBW has been introduced into the spec in the other WI
Proposal 7: For OOBB the new band needs to be added to the list of applicable bands and a note “For band xxx the FDL_high of band 8 is applied as FDL_high for band xxx and the FDL_low of band 8 is applied as FDL_low for band xxx” should be added due to the re-use of the band 8 duplexer
Proposal 8: Define PC3 for the new band without any needed NS signaling for A-MPR
Proposal 9: The generic 3GPP NR SEM can be re-used, as it covers the emissions limits specified in the FCC ruling.
Proposal 10: Use this table entry as the protection specification:
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	nxxx
	E-UTRA Band 2, 4, 12, 13, 14, 17, 25, 27, 30, 41, 66, 70, 71, 85, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 48
NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2



Proposal 11: Add protection of the new band xxx to these bands: E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 25, 26, 27, 30, 41, 48, 66, 70, 71, 85, 103, NR Band n77

	R4-2300429

	Nokia

	UE RF specification impact due to Introduction of 900 MHz LTE Band in the US
Observation: As a conclusion on table 1 we can note that most of the technical work needed is concentrating on defining the A-MPR for the new band to protect existing adjacent services.

	R4-2301226

	ZTE Corporation

	Discussion on UE RF requirements for 900 MHz LTE Band
Proposal 1: To use the proposals in Table 1 for 900 MHz LTE band UE RF requirements.

	R4-2301230

	ZTE Corporation

	Discussion on UE RF requirements for 900 MHz NR Band
Proposal 1: For the new NR FDD band, to define UE power class as Table 2.1-1.
Proposal 2: For the new NR FDD band, to follow the reference sensitivity requirement for B8 defined in 36.101.
In addition, the summary of the corrections on TS38.101-1 are given in Table 2.3-1.

	R4-2302382

	Mediatek India Technology Pvt.
	Discussion on UE RF requirements for new 900MHz NR band
Observation 1: Assume reusing band B8 duplexer for the new introduced new 900MHz NR band for fast deployment.   
Proposal 1: To reuse band n8 REFSENS for the new introduced new 900MHz NR band.   
Observation 2: Regarding UE co-existence for protecting bands 5/n5/26/n26, although there is 2MHz guard band protection (i.e., 2MHz = 896MHz-894MHz) between TX and RX, the TX’s ACLR1 will be still in bands 5/n5/26/n26 RXs. 
Observation 3: When considering ACLR of -30dBc/CBW and TX of 23dBm/5MHz, the ACLR1 level is -7dBm/5MHz or -14dBm/MHz. If requirement of -50dBm/MHz applies for protecting bands 5/n5/26/n26 RXs, there is 36dB gap. It needs applying quite high TX A-MPR to compensate the 36dB gap. The ACLR1 comes from the 3rd order inter modulation effect. Typically, the 1dB TX power backoff can provide 3dB ACLR1 improvement. Thus, the calculation of A-MPR could be 36/3=12dB. The 12dB A-MPR for 5MHz channel may be unacceptable from deployment perspective.  
Proposal 2: Regarding the new 900MHz NR band, before deciding the final A-MPR, to decide whether requirement of -50dBm/MHz is still applicable or not for protecting bands 5/n5/26/n26 RXs if there is only 2MHz guard band.

	R4-2302524

	Skyworks Solutions Inc.

	Band 5 and 26 protection aspect related to the new 900 MHz NR Band in the US
Proposal 1: band 5 and 26 protects the new band with the default -50dBm/MHz protection level.
Proposal 2: Study solutions that enables the support of the new band small form factor UEs by implementing a band 8 duplexer at and seek for appropriate ways to manage the band 5/26 protection.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
A number of companies have studied the necessary changes to requirements to introduce the 900 MHz bands in 36.101 for LTE and 38.101-1 for NR.  The majority of requirements do not need to be changed but the band can simply be added straightforwardly.  However, a few requirements should be further discussed.
Proposed WF
1. 3 MHz requirements for NR. Propose to defer until further progress is made in NR_FR1_lessthan_5MHz_BW.  Anyways, the work plan does not consider starting the NR band until Aug 2023.
2. Reference sensitivity to reuse Band 8 or Band n8 value since the Band 8/n8 duplexer is assumed to be reused.  This appears to be agreeable.
3. Out-of-band blocking.  All companies agree to reusing Band 8/n8 duplexer.  One company suggested modifying the out-of-band blocking frequency limits according to Band 8 limits, while other companies did not identify any change needed to OOBB.  It is unclear whether this is due to oversight or intentional.  Propose to clarify if modified OOBB limits according to Band 8 can be agreed.
4. General SEM and additional spurious emissions.  Different views were expressed whether general SEM should apply and whether an additional spurious emission requirement is needed by NS to reflect the FCC emission requirements.  One company suggested general SEM should not apply to this band but instead the additional spurious emissions whereas another company had the opposite view that the general SEM should apply and already covers the FCC spurious emission.  Further discussion is needed to reach consensus.
5. UE coexistence.  It is agreeable that US bands should be protected and should provide protection to this new band.  It is further agreeable that Band 5/n5 and Band 26/n26 should provide the conventional -50 dBm/MHz protection into the DL of this band.  However, it is observed by multiple companies that the small 2 MHz separation between the UL of this band and the DL of Band 5/n5 and Band 26/n26 would be problematic.  A-MPR is expected to be significant if -50 dBm/MHz is required.  Several alternatives were suggested including not only A-MPR, but relaxing the coexistence emission requirement from -50 dBm/MHz, removing the coexistence requirement and imposing only the FCC emission requirement or general SEM, RB allocation restriction, or assuming improved UE performance.  Further discussion is needed to explore the options.
Topic #4: UE RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301360
	ZTE Corporation
	draft CR to TS 36.133:  Introduction of 900 MHz LTE Band in the US
The new NR band is being specified, it should also be added to band groups table.
Add new band to the relevant band group in the NR band groups table.
The new NR band won’t be correctly supported.
Moderator note:  The CR cover page has a copy-and-paste errors referring to NR instead of LTE.


	R4-2301206
	ZTE Corporation
	draft CR to TS 38.133:  Introduction of 900 MHz NR Band in the US
Add new band n[x] to the relevant band group in the NR band groups table.




Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable)
Proposed WF
These documents might be more appropriate for the RRM room.  Otherwise, companies are requested to confirm with their RRM delegates whether the proposed changes are agreeable to add the new band.  The changes are adding this band to various band group tables.
Topic #5: BS RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301196
	Nokia, Nokia Shanghai Bell
	BS requirements for 900 MHz LTE Band in the US
Expected changes to 36.104 are itemized.  
Clause 6.6.3.1	Minimum requirements for Wide Area BS (Category A):
Clause 6.6.4.3	Additional spurious emissions requirements
Clause 6.6.4.4	Co-location with other base stations
Clause 7.6.1	General blocking requirement
Clause 7.6.2	Co-location with other base stations


	R4-2301197
	Nokia, Nokia Shanghai Bell
	BS requirements for 900 MHz NR Band in the US
Expected changes to 38.104 are itemized.  
6.6.4.2.1	Basic limits for Wide Area BS (Category A):
6.6.5.2.3	Additional spurious emissions requirements
6.6.5.2.4	Co-location with other base stations:


	R4-2301227
	ZTE Corporation
	Discussion on BS RF requirements for 900 MHz LTE Band
Proposal 1: To define the new LTE band as in table 2.1-1.
Proposal 2: For E-UTRA channel numbers, it is proposed to define as Table 2.2-1.
Proposal 3: To use the proposals in Table 2.3-1 for 900 MHz LTE band BS RF requirements.

	R4-2301231
	ZTE Corporation
	Discussion on BS RF requirements for 900 MHz NR Band
Proposal 1: To define the new NR FDD band as in table 2.1-1.
Proposal 2: For NR-ARFCN, it is proposed to define as Table 2.2-1.
Proposal 3: The sync raster for 3 MHz channel bandwidth should depend on the consequence of Rel-18 NR_FR1_lessthan_5MHz_BW.
Proposal 4: It is proposed that the sync raster for 5 MHz CBW should follow the current design of sync raster in TS 38.101-1 and defined as Table 2.2-2.
Proposal 5: To use the proposals in Table 2.3-1 for 900 MHz NR band BS RF requirements.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable)
BS RF requirements have been studied by two companies for both LTE and NR. In addition, some general requirements are also proposed by ZTE.  Those are treated in Topic #2 on Band Plan.
Proposed WF
Agree to the BS RF changes to 36.104 in R4-2301196 from Nokia.
Agree to the BS RF changes to 38.104 in R4-2301197 from Nokia recognizing that changes associated with 3 MHz channel bandwidth will be added in a generic fashion as an outcome of the NR_FR1_lessthan_5MHz_BW.  The 3 MHz for Band n106 should not be added until the generic requirements are agreed.
