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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Background:  
In RAN#98e, CRs related to Introduction of E-UTRA Band in 1670 – 1675 MHz (Band 54) was completed [1,2]. A new work item (WI) to introduce a corresponding NR band n54 was approved [3].
[1] RP-223315, RAN4 CRs to Introduction of LTE TDD band in 1670 – 1675 MHz, RAN#98-e
[2] RP-222830, Status Report for WI: Introduction of LTE TDD band in 1670 – 1675 MHz, RAN#98-e
[3] RP-223514, New WID: Introduction of NR band in 1670 – 1675 MHz, RAN#98-e
Given the discussions that have occurred related Tx and Rx requirements for E-UTRA Band 54 in previous meetings, the agreements and WFs [4, 5, 6, 7, 8] related to B54 Tx/Rx requirements and specifications are likely applicable and can be leveraged for specifying the re-farmed NR band n54.
[4] R4-2212090, Proposed key changes to TS 36.101 to support introduction of new LTE TDD Band in 1670 – 1675 MHz, RAN4#104-e
[5] R4-2214238, Email discussion summary for [104-e][127] R18_LTE_TDD_1.6GHz, RAN4#104-e
[6] R4-2214440, WF on Introduction of LTE TDD band in 1670-1675 MHz, RAN4#104-e
[7] R4-2207966, Emissions Requirements for LTE TDD band in 1670 – 1675 MHz, RAN4#103-e
[8] R4-2210572, WF on Introduction of LTE TDD band in 1670-1675 MHz, RAN4#103-e
Scope:
This thread is to summarize the proposals and CRs submitted for the introduction of re-farmed NR band n54, and the issues resulting from the submissions. 
Discussion structure:  
1. Topic 1: Identify and summarize issues related to system parameters and UE requirements and CRs
2. Topic 2: Identify and summarize issues related to BS/IAB/Repeater (core and conformance testing related) requirements and CRs
3. Topic 3: Identify and summarize issues related to RRM requirements (band grouping) and CR
Topic #1: System Parameters and UE RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300070
	Ligado Networks
	Proposal 1: It is proposed that CRs for TS 38.101-1 and TS 38.104 with above system parameters for n54 be agreed.

	R4-2301614
	MediaTek, Inc.
	Proposes system parameters for n54

	R4-2302350
	Mediatek India Technology Pvt.
	Observation 1: Regarding NR band n54 UE RF requirements for TS 38.101-1, to leverage band 54 most RF requirements from TS 36.101 are feasible.
Proposal 1: To agree the proposal in the Table 2.1-1, or at least use them as the starting points for further discussions on NR band n54 UE TX/RX requirements for TS 38.101-1.

	R4-2300071
	Ligado Networks
	Proposal 1: It is proposed that the CR with above changes to TS 38.101-1 for the Introduction of n54 in R4-2300072 be agreed.

	R4-2300072
	Ligado Networks
	CR to TS 38.101-1 based on assessment performed in R4-2300071 and system parameters proposed in R4-2300070

	R4-2300073
	Ligado Networks
	CR to TS 38.101-5 to protect n54 (Spurious Emissions UE Co-existence)

	R4-2301211
	ZTE Corporation
	Draft CR to TS 38.101-1 based on assessment performed in R4-2301219

	R4-2301219
	ZTE Corporation
	Proposal 1: For the new NR TDD band, to define NR-ARFCN as Table 2.1-1.
Proposal 2: For the new NR TDD band, to define sync raster as Table 2.1-2.
Proposal 3: For the new NR TDD band, to define UE power class as Table 2.2-1.
Proposal 4: For band n54, to follow the reference sensitivity requirement for B54 defined in 36.101.

	R4-2302028
	Nokia, Nokia Shanghai Bell
	CR to TS 38.104 (also proposes system parameters for n54 for inclusion in 38.104)



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Table 1 below compares the proposals for system parameters and identifies any potential issues for discussion during the meeting:
Table 1: Comparing proposals for system parameter 
	System Parameters (Clause 5)
	Ligado (From discussion, paper, CR)
	Media Tek (From discussion paper)
	Nokia (From BS CR)
	ZTE (From UE and BS Draft CRs)

	Operating bands
	No issues identified: all contributors have proposed same frequency range for the TDD band n54: 1670 – 1675 MHz

	UE channel bandwidth
	No issues identified: all contributors have proposed same values of 5 MHz with 15 kHz SCS

	Channel raster
	No issues identified: all contributors have proposed the same range: 334000 - <20> - 335000 for UL and DL with ΔFRaster = 100 kHz

	Sync raster
	

	SS block SCS
	No issues identified: all contributors have proposed 15 kHz

	SS block pattern
	No issues identified: all contributors have proposed Case A

	GSCN range
	4181 - <1> - 4182
	4179 - <1> - 41874184*
	4181 - <1> - 4182
	4181 - <1> - 4182



*Moderator Note: based on offline comment received from Mediatek, the larger GSCN range was proposed to future proof it for eventual 3 MHz channel support being contemplated as part of WI NR_FR1_lessthan_5MHz_BW. Also, the upper value of the range was calculated incorrectly and a new value of 4184 was provided via email (Mediatek is willing to submit a revised tdoc if consideration of CBW of 3 MHz is accepted).
Table 2 below compares the proposals for Tx/Rx requirements and identifies any potential issues for discussion during the meeting:
Table 2: Comparing proposals for changes to Tx/Rx clauses 
	TS 38.101-1 Clauses with band specific requirements
	Band-specific?
	Reuse 36.101 requirement?
	Ligado
	Media Tek
	ZTE

	Clause 6: Transmitter Characteristics

	UE maximum output power
	Yes
	Yes
	No issues identified: all contributors have proposed reuse values from 36.101 for Band 54: 23 +/- 2 dBm

	UE additional maximum output power reduction
	Yes
	A-MPR: Yes
CBW: Update
NS value: Yes
	No issues identified: all contributors have proposed that like Band 54, no A-MPR is required to meet additional spurious emissions requirements; however, CBW needs to be only 5 MHz for NR. Also, like B54, NS_62 is proposed for signalling additional spurious emissions requirements if it is not used for another NR band (which is currently the case)

	Spurious emissions for UE co-existence
	Yes
	Yes
	No issues identified: all contributors have proposed reusing requirements from 36.101 as done for majority of NR bands

	Additional spurious emissions
	Yes
	Yes
	No issues identified: all contributors have proposed adding additional spurious emissions requirements from 36.101

	Clause 7: Receiver characteristics

	Minimum requirements (QPSK)
	Yes
	Yes
	No issues identified: all contributors have proposed to reuse -100 dBm for the 5 MHz CBW from TS 36.101

	In-band blocking
	Yes
	Yes
	No issues identified: all contributors have proposed the same requirement as majority of the NR bands in the same way as for B54

	Out-of-band blocking
	Yes
	Yes
	No issues identified: all contributors have proposed the same requirement as majority of the NR bands in the same way as for B54

	Narrow band blocking
	Yes
	N/A
	No issues identified: all contributors have proposed the same requirement as majority of the NR bands



Sub-topic 1-1: System Parameters
Sub-topic description: 
Review of proposals and change requests for system parameters for n54. 
Open issues and candidate options before meeting:
Several companies have submitted proposals for the system parameters for n54. Table 1 above summarized the proposals. Except for GSCN range, all companies have the same proposal for other system parameters.
Issue 1-1: GSCN Range
· Proposals
· Option 1: Based on support for CBW of 5 MHz
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n54
	15 kHz
	Case A
	4181 – <1> – 4182



· Option 2: Based on future support for CBW of 3 MHz
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n54
	15 kHz
	Case A
	4179 – <1> – 41874184



· Recommended WF
· Discuss and if necessary, revise the values in the formal CRs for 38.101-1 and 38.104 in R4-2300070 and R4-2302028.
· Moderator comment: It might be best not to prejudice work related to NR_FR1_lessthan_5MHz_BW WI by assuming size of PBCH to be 12 PRBs (as done by Mediatek); GSCN range based on standard PBCH size and 5 MHz channel bandwidth is preferable.
Sub-topic 1-2: UE Tx Requirements
Sub-topic description : 
Review of proposals and change requests for the UE Tx Requirements for n54 (Clause 6 of TS 38.101-1)
Open issues and candidate options before meeting:
There are no open issues 
Recommended WF
· Review and if acceptable, merge (add ZTE corp, Mediatek to list of companies to the coversheet) R4-2301211 into R4-2300070 since it is a formal CR and if necessary, update the GSCN range based on agreement reached for sub-topic 1-1
Sub-topic 1-3: UE Rx Requirements
Sub-topic description 
Review of proposals and change requests for the UE Rx Requirements for n54 (Clause 7 of TS 38.101-1)
Open issues and candidate options before meeting:
There are no open issues 
Recommended WF
· Review and if acceptable, merge (add ZTE corp, Mediatek to list of companies to the coversheet) R4-2301211 into R4-2300070 since it is a formal CR. R4-2300070 also includes the additional spurious emissions table and the configuration for reference sensitivity that seem to be missing in R4-2301211. 
Topic #2: BS RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301220
	ZTE Corporation
	Proposal 1: For the new NR TDD band, to define NR-ARFCN as Table 2.1-1.
Proposal 2: For the new NR TDD band, to define sync raster as Table 2.1-2.
Proposal 3: To use the proposals in table for band n54 BS RF requirements.

	R4-2301218
	ZTE Corporation
	Draft CR for TS 38.104 based on assessment performed in R4-2301220

	R4-2301190
	Nokia, Nokia Shanghai Bell
	CR to TS 36.104 

	R4-2301191
	Nokia, Nokia Shanghai Bell
	CR to TS 36.141 

	R4-2301192
	Nokia, Nokia Shanghai bell
	CR to TS 37.104 

	R4-2301193
	Nokia, Nokia Shanghai bell
	CR to TS 37.141 

	R4-2301195
	Nokia, Nokia Shanghai bell
	Discusses and proposes OBUE, spurious emissions coexistence and BS co-location requirements for n54

	R4-2300681
	Nokia, Nokia Shanghai bell
	CR to TS 38.115-1 

	R4-2300682
	Nokia, Nokia Shanghai bell
	CR to TS 38.106 

	R4-2300683
	Nokia, Nokia Shanghai bell
	CR to TS 38.176-1 

	R4-2300684
	Nokia, Nokia Shanghai bell
	CR to TS 38.176-2 

	R4-2300685
	Nokia, Nokia Shanghai bell
	CR to TS 38.174 

	R4-2301474
	Ericsson, Ligado Networks
	CR to 37.105 

	R4-2301475
	Ericsson, Ligado Networks
	CR to 37.145-1 

	R4-2301476
	Ericsson, Ligado Networks
	CR to 37.145-2 

	R4-2302030 (Rev of R4-2301188)
	Nokia, Nokia Shanghai bell
	CR to 38.141-1 

	R4-2302029 (Rev of R4-2301189)
	Nokia, Nokia Shanghai bell
	CR to 38.141-2 

	R4-2302028 (Rev of R4-2301194)
	Nokia, Nokia Shanghai bell
	CR to 38.104 based on assessment performed in R4-2301195



Moderator comments:
R4-2300682: WI code on the coversheet needs to be NR_TDD_n54-Core (instead of NR_TDD_n54-Perf)
R4-2300685: WI code on the coversheet needs to be NR_TDD_n54-Core (instead of NR_TDD_n54-Perf)
Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Table 3 below compares the proposals for Tx/Rx clauses and identifies any potential issues for discussion during the meeting. The system parameters comparison was performed in sub-topic 1-1. 
Table 3: Comparing proposals for changes to BS system parameters and Tx/Rx clauses
	TS 38.104 Clauses with band specific requirements
	Band-specific?
	Reuse 36.104 requirement?
	Nokia (From CR)
	ZTE (From discussion paper and CR)

	Tx Requirements

	OBUE
	Yes
	Yes
	No issues identified: both have proposed Category A BS OBUE

	Additional spurious emissions
	Yes
	Yes
	No issues identified: both have proposed -52 dBm/1 MHz value (Note; Nokia captures the additional spurious emissions requirements for n54 in Table 6.6.5.2.3-14 as well)
Note: Ericsson/Ligado are using the same value in their CRs for 37.105 as well

	Co-location requirements
	Yes
	Yes
	No issues identified: both have proposed -96, -91 and -88 dBm values for WA, MR and LA BS with MBW of 100 kHz
Note: Ericsson/Ligado are using the same value in their CRs for 37.105 as well

	Rx Requirements

	Dynamice range, ACS, inband blocking, out of band blocking narrowband blocking, Rx IMD, Rx spurious emissions
	No
	N/A
	No issues identified: Band agnostic general requirements are applicable for n54



There are no open issues other than the GSCN range issue 1-1 of sub-topic 1-1
Sub-topic 2-1: BS Tx Requirements (Core/Performance)
Sub-topic description
Review of proposals and change request for BS requirements (OBUE, spurious emissions for coexistence and BS co-location requirements) to core and conformance testing specifications for n54
Open issues and candidate options before meeting:
No open issues
Recommended WF
· Review and if acceptable, merge (add ZTE corp to list of companies to the coversheet) changes from R4-2301211 into R4-2300070 since it is a formal CR.
· Review and if necessary, revise n54 CRs for other BS core and conformance testing specifications related to OBUE, coexistence and co-location (TS 36.104, 37.104, 37.105, 36.141, 37.141, 37.145-1, 37.145-2, 38.141-1, 38.141-2)
Sub-topic 2-2: Repeater Tx Requirements (Core/Performance)
Sub-topic description 
Review of proposals and change requests for repeater requirements (OBUE, spurious emissions for coexistence and BS co-location requirements) to core and conformance testing specifications for n54
Open issues and candidate options before meeting:
No open issues
Recommended WF
· Review and if necessary, revise n54 CRs for repeater core and conformance testing specifications (TS 38.106, 38.115-1)
Sub-topic 2-3: IAB Tx Requirements (Core/Performance)
Sub-topic description 
Review of proposals and change requests for IAB requirements (spurious emissions for coexistence and BS co-location requirements) to core and conformance testing specifications for n54
Open issues and candidate options before meeting:
No open issues
Recommended WF
· Review and if necessary, revise n54 CRs for IAB core and conformance testing specifications (TS 38.174, 38.176-1, 38.176-2)
Topic #3: RRM Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301477
	Ericsson, Ligado Networks
	Proposes band grouping for n54

	R4-2301207
	ZTE
	Proposes band grouping for n54



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Band grouping
Sub-topic description:
Band grouping for n54 in the RRM specification is proposed. Both are proposing Group A for n54, and no issues have been identified.
Open issues and candidate options before meeting:
There are no open issues
Recommended WF
· Review and if acceptable, revise R4-2301477 to include ZTE as co-signing company. 


