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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.
Summary for contributions submitted under agenda items 8.14.1 and 8.14.2 for NR support for dedicated spectrum less than 5MHz for FR1.
List of candidate target of discussion for 1st round and 2nd round:
· [bookmark: _Hlk127869383]1st round: Discussion and agreement on open issues listed below.
· [bookmark: _Hlk127869396]2nd round: Continue discussion and agreement on open issues listed below.
Topic #1: System parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311911
	Apple
	Proposal 1: Send LS to RAN1 to describe the problem and to consider an early indication to avoid legacy UEs camping on the cells with less than 5MHz operation.
Proposal 2: Request RAN1 to consider an early indication that operates pre-MIB, i.e. prior to any LLR combining / MIB decoding attempts, to avoid legacy UEs the problem of excessive power consumption.
Observation 1: It would be beneficial if there is enough distinction for a legacy UE to refrain from attempting to access a new sync raster for sub-5MHz UEs to minimize the impact on any legacy UEs in the same frequency range.
Observation 2: If legacy UEs have a reasonable chance to camp in sub-5MHz cells, it would be a waste of energy and resources for a legacy UE and might potentially have an adverse effect on networks’ initial access KPIs.
Observation 3: An early indication mechanism should operate prior to MIB decoding. Once a legacy UE successfully decodes the wrong MIB, a legacy UE would waste a lot of time and power until SIB is decoded, and only then learn that the UE camped on the wrong cell.

	R4-2312017
	ZTE Corporation
	Proposal 1: It should be noted that the range of N shall be 1 to 4998 instead of 1 to 2499.
Proposal 2: Sync raster and numbering for 3 MHz channel bandwidth should be defined as following tables.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	
	N * 600kHz + M * 50 kHz + 300 kHz, 
N ϵ {1:4998}, M ϵ {1,3,5} (Note 2)
	26638 + 3N + (M-3)/2
	26640 – 41633

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.
NOTE 2:  This range of GSCN is only applicable for operating bands with 3 MHz channel bandwidth except GSCN = 31243.



 Table 5.4.3.1-2: Additional GSCN parameters for band n100
	SS Block frequency position SSREF
	GSCN
	Note

	920.73
	41634
	Only applicable for 12 PRBs PBCH in band n100.

	921.45
	31243
	Only applicable for 20 PRBs PBCH in band n100.



Proposal 3: SS raster entries for bands n100, n26, n28 and n85 with 3 MHz channel bandwidth should be defined as follows.
Table 5.4.3.3-1: Additional SS raster entries for operating band with 3 MHz channel bandwidth
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n26
	15 kHz
	Case A
	30937 – <1> – 31100

	n28
	15 kHz
	Case A
	30432 – <1> – 30644

	n85
	15 kHz
	Case A
	30282 – <1> – 30359

	n100
	15 kHz
	Case A
	NOTE 1

	NOTE 1:	The applicable SS raster entries are GSCN = {31239, 31240, 31241, 31242, 31244, 31245, 31246, 31247, 31248, 31249, 31250, 31251, 31252, 31253, 31254, 41634}.



Observation 1:

	R4-2312527
	Nokia, Nokia Shanghai Bell, UIC
	Proposal 1: GSCN range is extended from 26640 to 41636 for finer sync raster for 3 MHz channel bandwidth.
Proposal 2: GSCN 41637 and 41638 are assigned to additional sync raster points, 920.73 MHz and 921.45 MHz, respectively.
Proposal 3: It is proposed that 12 PRB DCH transmission should only use 920.73 MHz as sync-raster point but not the other sync-raster points for 3MHz channel bandwidth, and 20 PRB DCH transmission should only use 921.45 MHz as sync-raster point but not the other sync-raster points for 5MHz channel bandwidth.
Proposal 4: Table 5.4.3.1-1 in TS 38.101-1 and Table 5.4.3.1-1 in TS 38.104 are update according to the proposed changes presented in Section 2 of this paper.
[bookmark: _Hlk138437107]Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000
	N * 1200 kHz + M * 50 kHz,
N = 1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000
	24250.08 MHz + N * 17.28 MHz, 
N = 0:4383
	22256 + N
	22256 – 26639

	0 – 3000
	N * 600 kHz + M * 50 kHz + 300 kHz,
N = 1:4999, M ϵ {1,3,5}
N=0:4999
	26638+3N + (M-3)/2
	26640 – 41636
(Note 2)

	920.73
	920.73 MHz
	41637
	41637 (Note 3)

	921.45
	921.45 MHz
	41638
	41638 (Note 4)

	NOTE 1:	The default value for operating bands which only support SCS spaced channel raster(s) is M=3.
NOTE 2:	GSCN 26640 – 41636 is applicable for 15 PRB transmission within 3 MHz channel bandwidth with punctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.
NOTE 3: 	GSCN 41637 is applicable for 12 PRB transmission within 3 MHz channel with punctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.
NOTE 4: 	GSCN 41638 is applicable for 20 PRB transmission within 5 MHz channel with punctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.



Proposal 5: A new table for SS raster entries for 3 MHz channel bandwidth is introduced to TS 38.101-1 and TS 38.104 according to the proposed new table (Table 5.4.3.3-X in this paper).
[bookmark: _Hlk138437085]Table 5.4.3.3-X: Applicable SS raster entries per operating band (FR1) for 3 MHz channel bandwidth
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n26
	15 kHz
	Case A
	30937 – <1> – 31100

	n28
	15 kHz
	Case A
	30432 – <1> – 30644

	n85
	15 kHz
	Case A
	30282 – <1> – 30359

	n100
	15 kHz
	Case A
	31240 – <1> – 31242,
31244 – <1> – 31254, 
41637

	n106
	15 kHz
	Case A
	31317 – <1> – 31329



Observation 1:

	R4-2312528
	Nokia, Nokia Shanghai Bell, UIC
	Proposal 1: Draft CR to TS 38.101-1.
Observation 1:

	R4-2313066
	Nokia, Nokia Shanghai Bell, UIC
	Proposal 1: Draft CR to TS 38.104.
Observation 1:

	R4-2313243
	Ericsson
	Proposal 1: Specify the new GSCN parameters according to the following table: 
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 1000
	N * 600 kHz + M * 50 kHz + 300 kHz,
N = 1:1665, M ϵ {1,3,5} 
	50000 + 3N + (M-3)/2
	50002 – 54996



Proposal 2: Specify the GSNC corresponding to the 2 additional synchronization raster entries for band n100 according to the following table: 
	SS block frequency position SSREF
	GSCN
	SS block size

	 920.73 MHz
	60000
	12 RBs

	921.45 MHz
	60001
	20 RBs



Observation 1: Based on the above proposals, RAN4 specifications updates will be limited, without impacting their readability.

	R4-2313246
	Ericsson
	Proposal 1: Draft CR to TS 38.104.
Observation 1:

	R4-2313548
	Qualcomm
	Proposal 1: Draft CR to TS 38.101-1.
Observation 1:

	R4-2313622
	MediaTek Inc.
	Proposal 1: RAN4 to agree on the new sync raster design for 3MHz channel bandwidth as (N*600 + M*50 + 300) kHz.
Proposal 2: Define GSCN for the new sync raster as 22254 + 3*N + (M-3)/2 where N = 1:4998, M={1,3,5}.
Observation 1: The number of GSCN values for the new sync raster is twice as that of the legacy sync raster, and N should be 1 to 4998.

	R4-2313623
	MediaTek Inc.
	Proposal 1: Draft CR to TS 38.101-1.
Observation 1:



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 1-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: How to specify SS raster entries per operating band for 3 MHz channel bandwidth
· Proposals
· Option 1: GSCN (ZTE, Nokia, Ericsson, MediaTek)
· Option 2: GSCN = NREF (Qualcomm)
· Recommended WF
· Option 1.

Sub-topic 1-2
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-2: Sync-raster point for 12 PRB DCH transmission
· Proposals
· Option 1: 12 PRB DCH transmission should only use 920.73 MHz as sync-raster point but not the other sync-raster points for 3MHz channel bandwidth (Nokia)
· Option 2: 12 PRB DCH transmission can use 920.73 MHz as sync-raster point or the other sync-raster points for 3MHz channel bandwidth
· Recommended WF
· Option 1

Sub-topic 1-3
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-3: Sync-raster point for 20 PRB DCH transmission
· Proposals
· Option 1: 20 PRB DCH transmission should only use 921.45 MHz as sync-raster point but not the other sync-raster points for 5MHz channel bandwidth (Nokia)
· Option 2: 20 PRB DCH transmission can use 921.45 MHz as sync-raster point or the other sync-raster points for 5MHz channel bandwidth
· Recommended WF
· Option 1

Sub-topic 1-4
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4: How to specify GSCN parameters for 2 additional synchronization raster points if GSCN is used
· Proposals
· Option 1: In separate table from Table 5.4.3.1-1 (ZTE, Ericsson)
· Option 2: In Table 5.4.3.1-1 (Nokia)
· Recommended WF
· Option 1

Sub-topic 1-5
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-5: Starting offset if GSCN is used
· Proposals
· Option 1: 26638 (ZTE, Nokia)
· Option 2: 50000 (Ericsson)
· Option 3: 22254 (MediaTek)
· Recommended WF
· Option 1.

Sub-topic 1-6
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-6: Maximum value of N if GSCN is used
· Proposals
· Option 1: 4998 (ZTE, MediaTek)
· Option 2: 4999 (Nokia)
· Option 3: 1666 (Ericsson)
· Recommended WF
· Option 1.

Sub-topic 1-7
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-7: Draft CR to TS 38.101-1
· Proposals
· Option 1: R4-2312528 (Nokia)
· Option 2: R4-2313548 (Qualcomm)
· Option 3: R4-2313623 (MediaTek)
· Recommended WF
· Revise option 1 or 2 according to decision in sub-topic 1-1, option 3 does not include SS raster entries per operating band for 3 MHz channel bandwidth.

Sub-topic 1-8
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-8: Draft CR to TS 38.104
· Proposals
· Option 1: R4-2313066 (Nokia)
· Option 2: R4-2313246 (Ericsson)
· Recommended WF
· Revise option 1 or 2 according to decisions in sub-topics 1-2, 1-3 and 1-4.

Sub-topic 1-9
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-9: LS to RAN1
· Proposals
· Proposal 1: Send LS to RAN1 to describe the problem and to consider an early indication to avoid legacy UEs camping on the cells with less than 5MHz operation. (Apple)
· Proposal 2: Request RAN1 to consider an early indication that operates pre-MIB, i.e. prior to any LLR combining / MIB decoding attempts, to avoid legacy UEs the problem of excessive power consumption. (Apple)
· Recommended WF
· Discuss if proposal 1 and/or 2 can be agreed.

Topic #2: 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

	R4-2311482
	Nokia, Ericsson, ZTE Corporation, Apple, Qualcomm Inc, Huawei, Mediatek
	Proposal 1: CR to TS 38.101-1
Observation 1:

	R4-2313248
	Ericsson
	Proposal 1: CR to TS 38.124
Observation 1:

	R4-2313551
	Qualcomm Inc.
	Proposal 1:
Observation 1: Support of the extraordinary raster points defined for slow migration purposes should be optional.
Observation 2: Further coordination with RAN1 UE features may be required to avoid overlaps between feature groups from RAN1 and RAN4.



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 2-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: R4-2311482
· Proposals
· Option 1: Approve CR
· Option 2: Revise CR
· Option 3: Note CR
· Recommended WF
· Option 2 (revise CR to include endorsed draft CR in sub-topic 1-5)

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: R4-2313248
· Proposals
· Option 1: Approve big CR
· Option 2: Revise CR
· Option 3: Note CR
· Recommended WF
· Option 1 (TS 38.124 should be added to the WIDS as one of the affected specifications)

Sub-topic 2-3
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-3: R4-2313551
· Observations
· Observation 1: Support of the extraordinary raster points defined for slow migration purposes should be optional.
· Observation 2: Further coordination with RAN1 UE features may be required to avoid overlaps between feature groups from RAN1 and RAN4.
· Recommended WF
· Note the observations and consider them in the feature list discussion.

…
