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Introduction
This document captures RAN4 discussions on general aspects, band planning, system parameters and spectrum utilization of the NR extension to 71GHz work item. The covered agenda items are: 9.15.1 and 9.15.2.

Topic #1: General (AI 9.15.1)
Topics include UE feature list, LS reply on minimum guard symbol of SRS, and draft CRs
1.1	Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208045
UE features for NR ext. to 71GHz WI
	Intel Corporation
	Proposal 1: Adopt the UE features listed in Table 1 for NR_ext_to_71GHz. Improved ON/ON transient period is contingent on the outcome of core discussion (covered in thread [132]).

	Table 1. NR_ext_to_71GHz feature list
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	FR2-2 channel bandwidths for each SCS in each band for DL and UL for a single CC
	Support of FR2-2 channel bandwidths 
1) 120 kHz SCS: {100, 400} MHz CBW
2) 480 kHz SCS: {400, 800, 1600} MHz CBW
3) 960 kHz SCS: {400, 800, 1600, 2000} MHz CBW
	FFS
	Yes
	No
	UE cannot support some UE channel bandwidths
	Per band
	N/A
	Applicable to FR2-2 only
	N/A
	UE indicating the support of specific SCS per band (RAN1 features X-Y) is required to support all CBWs corresponding to this SCS
No additional capability signalling is needed.
	NA

	[Improved ON/ON transient period]
	1) Support of improved ON/ON transient period of X < 5us (X is FFS)
	FFS
	Yes
	No
	UE does not support improved ON/ON transient period and support 5us transient period
	Per UE
	N/A
	Applicable to FR2-2 only
	N/A
	Further RAN4 discussion is required on whether to support improved ON/ON transient period and X value
	Optional with capability signalling




	R4-2208143
Draft reply LS on the minimum guard period between two SRS resources for antenna switching
	CATT
	Reply LS content:
The evaluation results in the R15 reply LS [R4-1710048] still apply to FR2-2, i.e. the absolute time for the antenna switching is the same as R15 capability.
Answer from RAN4: The absolute switching time for FR2-2 is the same as the capability evaluated in R15, i.e., the antenna switching time is 15 usec. The detail evaluation results for every possible switching scenario are included in the R15 reply LS R4-1710048 [1]. The decision on the symbol(s) needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz SCS is up to RAN1 discussion based on the absolute switching time in R4-1710048.

	R4-2208541
Draft CR to TS 38.104: Addition of support for band n264 for licensed operation within 66000 to 71000 MHz
	Ericsson
	Introduces relevant aspects of licensed NR band n264 to TS 38.104. These include operating band definition (sub-clause 5.2), channel bandwidths and SCS (sub-clause 5.3), nominal channel spacing, channel raster and sync raster (sub-clause 5.4), step frequencies for Tx and Rx spurious emission limits (sub-clause 9.7 and 10.7).

	R4-2208617
Draft CR for TS 38.101-2: Introduction of system parameters for FR2-2
	vivo
	[bookmark: _Hlk102025287]Provides updates to Clause 5 of TS 38.101-2 to include relevant system parameters of FR2-2. Updates include definition of FR2-2, inclusion of NR band n263, NR CA band CA_n263 for intra-band contiguous CA, NRB, minimum guardband, channel bandwidths, channel raster and sync raster.

	R4-2208763
Reply LS on the minimum guard period between two SRS resources for antenna switching
	Huawei, HiSilicon
	Reply LS content:
In Rel-15 RAN4 had discussed on the guard period between two SRS resources for antenna switching and agreed on the value of 15us regardless of SCS type. For 480 and 960 kHz SCS in question, the same 15us guard period applies.

The guard period would have impact on demodulation of the symbol within the period, therefore blanked symbols would be helpful to guarantee the performance.

	R4-2209322
Multi-band relaxation requirement for band n263
	Apple
	Observation 1: Band n263 antenna elements are expected to be highly susceptible to distortions from asymmetries in the module, preventing effective beamforming.
Observation 2: mm-Wave modules are required to use a high aspect ratio in order to avoid excessive growth in product thickness.  This creates significant limitations for multi-band designs.
Observation 3: Large gain swings due to the lensing from electrically thick layers, which is expected to be even more pronounced in co-located configurations with FR2-1 antennas.
Observation 4: The impairments coming from the lensing and cavity effect cause pattern distortion resulting in element gain degradation, which needs to be considered for the derivation of MBR.
Proposal 1: Introduce the multi-band relaxation requirement for band n263 as provided in Table 1.
Table 1: UE multi-band relaxation factors for power class 3
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	  0.52,4
	0.74

	n262
	0.7
	0.7

	n263
	1.0
	1.0

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257




	R4-2209509
Further discussion and draft reply LS on minimum guard symbol of SRS
	Xiaomi
	Observation 1: Since RAN1 only ask for the minimum guard time for SRS antenna switching for 480 and 960 kHz SCS, the guard symbol of 120 kHz as 2 symbols should be left un-changed.
Observation 2: As 120 kHz is mandatory supported in FR2-2, it is reasonable to reuse the 15us antenna switching time in FR2-2 for 480 and 960 kHz SCS.
Proposal 1: To re-use the 15 us antenna switching time as 120 kHz SCS for both 480 and 960 kHz SCS.
Proposal 2: It is proposed faster SRS antenna switching to be considered in Rel-18.
Reply LS content:
Question to RAN4: How many symbol(s) is/are needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz respectively, in FR2-2? 
Considering the SRS antenna switching for different antenna ports have been agreed as 15us since Rel-15 for both FR1 and FR2-1, it is agreed in RAN4 to reuse the 15us for FR2-2 in Rel-17. Further number of guard symbols are left for RAN1 decision.

	R4-2209716
UE features for NR in 52.6 GHz - 71 GHz
	Nokia, Nokia Shanghai Bell
	Proposal 1: As each SCS is optional to support, further optionality on maximum channel bandwidth support is not required.
Proposal 2: For optional ON-ON transient time, only one value among 1 us or 2 us is specified.

	R4-2210080
draft CR 38.101-3 on FR2-2 DC/CA with FR1 anchor
	Ericsson
	New combinations including NR FR2-2 licensed band [n264] are introduced to FR1 + FR2-2 DC/CA combinations. Added combinations are CA_n41- [n264], CA_n77-[n264], and CA_n79-[n264].



1.2	Open issues summary
1.2.1		Sub-topic 1-1: UE feature list
R4-2208045 proposes two UE features to support FR2-2 operation. These are listed below along with the corresponding NR_ext_to_71GHz feature list table.
· Channel bandwidth for a single CC
· Improved ON/ON transient period capability
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/
Optional

	FR2-2 channel bandwidths for each SCS in each band for DL and UL for a single CC
	Support of FR2-2 channel bandwidths 
1) 120 kHz SCS: {100, 400} MHz CBW
2) 480 kHz SCS: {400, 800, 1600} MHz CBW
3) 960 kHz SCS: {400, 800, 1600, 2000} MHz CBW
	FFS
	Yes
	No
	UE cannot support some UE channel bandwidths
	Per band
	N/A
	Applicable to FR2-2 only
	N/A
	UE indicating the support of specific SCS per band (RAN1 features X-Y) is required to support all CBWs corresponding to this SCS
No additional capability signalling is needed.
	NA

	[Improved ON/ON transient period]
	1) Support of improved ON/ON transient period of X < 5us (X is FFS)
	FFS
	Yes
	No
	UE does not support improved ON/ON transient period and support 5us transient period
	Per UE
	N/A
	Applicable to FR2-2 only
	N/A
	Further RAN4 discussion is required on whether to support improved ON/ON transient period and X value
	Optional with capability signalling




Issue 1-1: UE feature list
· Recommended WF
· Mandatory channel bandwidth is covered in Sub-topic 2-2 of this document. Therefore, Moderator suggests companies provide feedback on the channel bandwidths for each SCS feature in Issue 2-2: Mandatory channel bandwidth of this document, as well as in the Rel-17 UE feature list dedicated thread [136]. If needed based on discussion progress, we can further discuss this feature in round 2.
· [bookmark: _Hlk102026446]Comments or feedback for the improved ON/ON transient period feature should be provided to thread [132] NR_ext_to_71GHz_Part_2. Pending the discussion outcome in thread [132], the improved ON/ON transient period can be further discussed in this thread during the second round of discussions.
1.2.2	Sub-topic 1-2: LS reply to RAN1 on minimum guard period between two SRS resources for antenna switching
RAN4 received an LS from RAN1 posing the question below (R1-2200796):
Question to RAN4: How many symbol(s) is/are needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz respectively, in FR2-2? 

For reference, the following was specified in Rel-15 (38.214 Section 6.2.1.2) for subcarrier spacing  up to 120 kHz:

Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching




Y [symbol]
0
15
1
1
30
1
2
60
1
3
120
2



While a reply LS was discussed during RAN4 102e, no agreement was reached as there were different views regarding the SRS antenna switching time in FR2 (R4-2206433).

Issue 1-2: LS reply to RAN1
· Proposals
· Option 1: CATT, R4-2208143
· Answer from RAN4: The absolute switching time for FR2-2 is the same as the capability evaluated in R15, i.e., the antenna switching time is 15 µsec. The detail evaluation results for every possible switching scenario are included in the R15 reply LS R4-1710048 [1]. The decision on the symbol(s) needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz SCS is up to RAN1 discussion based on the absolute switching time in R4-1710048.
· Option 2: Huawei, R4-2208763
· In Rel-15 RAN4 had discussed on the guard period between two SRS resources for antenna switching and agreed on the value of 15us regardless of SCS type. For 480 and 960 kHz SCS in question, the same 15us guard period applies.
· The guard period would have impact on demodulation of the symbol within the period, therefore blanked symbols would be helpful to guarantee the performance.
· Option 3: Xiaomi, R4-2209509
· Considering the SRS antenna switching for different antenna ports have been agreed as 15us since Rel-15 for both FR1 and FR2-1, it is agreed in RAN4 to reuse the 15us for FR2-2 in Rel-17. Further number of guard symbols are left for RAN1 decision.
· Recommended WF
· Considering the timeline, 15µs can be reported for Rel-17 and future studies to improve this value (faster SRS antenna switching) can be considered in Rel-18 (Xiaomi, R4-2209509).
· If agreeable, draft LS reply R4-2208143 can be taken as baseline and updated accordingly.
· Companies are encouraged to share their views on the recommended WF and any comments they may have for the LS reply.

1.2.3	Sub-topic 1-3: Specification updates
Issue 1-3a: TS 38.104 updates
Draft CR R4-2208541 introduces relevant licensed band n264 content to various clauses of TS 38.104. These include operating band definition (sub-clause 5.2), channel bandwidths and SCS (sub-clause 5.3), nominal channel spacing, channel raster and sync raster (sub-clause 5.4), step frequencies for Tx and Rx spurious emission limits (sub-clause 9.7 and 10.7).
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2208541 directly into Section 1.3.2 CRs/TPs comments collection. Please note that CR contains updates to channel arrangement sub-clauses (nominal channel spacing, channel raster and sync raster).

Issue 1-3b: TS 38.101-2 updates
Draft CR R4-2208617 introduces relevant FR2-2 updates to Clause 5 content of TS 38.101-2, including definition of FR2-2, inclusion of NR band n263, NR CA band CA_n263 for intra-band contiguous CA, NRB, minimum guardband, channel bandwidths, channel raster and sync raster.
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2208617 directly into Section 1.3.2 CRs/TPs comments collection. Please note that CR contains updates channel raster and sync raster content.

Issue 1-3c: TS 38.101-3 updates
Draft CR R4-2210080 introduces new combinations with NR FR2-2 licensed band [n264] to FR1 + FR2-2 DC/CA combinations. Added combinations are CA_n41- [n264], CA_n77-[n264], and CA_n79-[n264].
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2210080 directly into Section 1.3.2 CRs/TPs comments collection.

1.3	Companies views’ collection for 1st round 
1.3.1		Open issues
Issue 1-1: UE feature list
· Please provide feedback for CBW/SCS feature to Issue 2-2: Mandatory channel bandwidth of this document and dedicated Rel-17 UE feature list thread [136]
· Comments for improved ON/ON transient period feature should be provided to thread [132] NR_ext_to_71GHz_Part_2

Issue 1-2: LS reply to RAN1
	Company
	Comments

	vivo
	We are OK to use Option 1 as baseline. From these options, at least we can agree on 15us for SRS antenna switching time. The number of guard symbols can be left to RAN1.

	OPPO
	Ok with 15us antenna switching time. Whether optimization of this switching time further in Rel-18 can be further discussed. At this moment it is unclear whether some WID can be used to include this new item or TEI can be leveraged.

	Nokia, Nokia Shanghai Bell
	While 15 us was agreed in FR2-1 in rel-15, there was also discussion on further studying faster SRS antenna switching time. It would make sense to consider faster switching time for FR2-2 given the higher SCS and loss of multiple symbols if 15 us switching time is maintained.

	Huawei
	All options are aligned in terms of the 15us reused for Rel-17. 
Aspects such as decision on number of guard symbols, or impact on demodulation may be captured in the LS to RAN1. 
Rel-18 scoping is not RAN4 duty, so we suggest not to spend time on such discussion. 

	ZTE
	We are fine with the legacy values 15 us to reply to RAN1.

	Xiaomi
	Considering the timeline we think 15us can be agreed and to be sent to RAN1. 
For the faster switching time we think it make sense to consider it earlier and try to figure out some place for this work since it is quite important for larger SCS. Otherwise it will be the same as the earlier discussion that we have already agreed to improve the switching time while no further discussion in the group.

	CATT
	For the LS, we think only the agreements can be captured to reply RAN1. For the improvements can be another discussion.
For the number of guard symbols, the preference from companies in last meeting was that it should be left to RAN1. We think it’ll be ok. RAN1 can decide the physical layer design details according to RAN4 feedback on the time.

	Ericsson
	The recommended WF is not agreeable. RAN1 is asking for a "real number", otherwise RAN1 will scale the existing (reuse the 15 us = 10 us transient + 5 us switch time for FR1). Comparing to FR1, there is no requirement for SRS antenna switching for FR2-1 and the basic transient period is 5 us for FR2-1. Switching between ports can be different if between polarizations and sub-arrays, for example. RAN4 should do due diligence rather than referring to a pre-R15 estimate from 2017.

	Apple
	We are OK to use 15 us and leave the exact number of guard symbols for RAN1 to decide.

	QCOM
	We are fine with 15us and guard decided by RAN1




[bookmark: _CRs/TPs_comments_collection][bookmark: _1.3.2_CRs/TPs_comments]1.3.2	CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest focusing on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208541
	Nokia, Nokia Shanghai Bell: The contents of this draftCR have been technically endorsed already earlier, there is no need to re-endorse them.

	
	Huawei: it seems that this draft CR is merging content of two already Endorsed draft CRs – is there any additional delta? However, there is one important agreement missing in this dCR, which is restriction of the 960k SCS for the Initial Access – that agreements was captured in another CR in R4-2209683 (section 2.3.2 of this summary).

	
	ZTE: We have some concerns on CA nominal channel spacing, the current formula for FR2-2 is not fixed, in other words, from spec itself, it is no clear definition of CA channel spacing defined

	
	Samsung: we would like to clarify the understanding on sync entries to be specified for licensed band n264. It seems the original online agreement is for unlicensed operation in n263. Not quite understand why this agreement should be extended to licensed case. We would prefer to remove SSB for 960k for n264 even though adding note also works. 

	
	Ericsson: The intention is to capture all n264 aspects that was technically endorsed at previous meeting. The reason is to have a draft CR that is based on latest version of the specification. If technical issues still exists we encourage companies to provide technical input. The information here is already technically endorsed based on previous specification versions. Maybe it would be good with some more detailed instructions from the rapporteur how to handle n264. 

	R4-2208617
	Nokia, Nokia Shanghai Bell: Given the status of no-LBT operation for this operating band, we think the note limiting the band for shared spectrum access defined in TS 37.213 shall be removed. Alternative note could be added to state: “This band is only applicable subject to regional and/or country specific restrictions” similar to what was discussed for n96/n102.
Further updates may be needed when channel raster discussion has concluded. This cannot be endorsed as it is now given that discussion is on-going.

	
	Huawei: table 5.4.3.3-2 seems to be missing. SU values discussion is still ongoing so entries in e.g. Table 5.3.2-1 are not to be considered as final. 
Table 5.3.5-1: the editor’s note on mandatory/optional CBW: discussion on the UE feature list is not expected to modify this table, irrespective of the decision. 
There are two other CRs to TS 38.101-2 for n263 in R4-2208047 and R4-2210117 – to be coordinated/aligned to keep single dCR. 

	
	ZTE: Please don’t the renumber the exiting table, since it might have been reference somewhere else,
In addition, NR-ARFCN is still under the discussion and it should be updated with the agreement reached in this meeting.
Table: 5.3.3-3: Minimum guardband (kHz) of SCS 240 kHz SS/PBCH block in FR2-1

	
	Apple: Further updates are needed as both SU and channel/Sync. raster discussions are ongoing
On the note in the band table, it seems appropriate for unlicensed band while we are open to further discussion.

	R4-2210080
	Nokia, Nokia Shanghai Bell: While the content is technically valid, this CR needs to wait for licensed operation for FR2-2 being introduced into specifications.

	
	Huawei: we would like to get some clarification from the proponents on the need for this CR. Our current understanding is that introduction of inter-band FR2-2 combinations for n263 was motivated by the goal to allow “release independence from Rel-17” in future.  Whether, similar approach is needed for n264 requires some clarifications. 

	
	ZTE: This could be added after the licensed band n264 is introduced or all requirements are stable enough.

	
	Apple: we also share the view that this CR is not needed at this moment as n264 is yet to be introduced.


1.4	Summary for 1st round 
1.4.1	Open issues 
	
	Status summary 

	Sub-topic #1-1: UE feature list
	Mandatory channel bandwidth agreement (Sub-topic 2-2):
Agreement: Mandatory channel bandwidths
· 120 kHz: mandatory (100 MHz, 400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800MHz, 1600 MHz, 2000 MHz)

Based on the above, the channel bandwidth for a single CC feature was agreed during GTW session:
	UE support of CBW for 480kHz SCS
	Support of {800, 1600} CBW for 480kHz SCS
	Support of 480kHz SCS
	Yes
	No
	The network does not know if UE can transmit or receive with a specific CBW
	Per Band
	N/A
	Applicable to FR2-2 only
	N/A
	400 MHz is a mandatory CBW if the UE supports 480 kHz SCS
	Optional with capability signalling

	UE support of CBW for 960kHz SCS
	Support of {800, 1600, 2000} CBW for 960kHz SCS
	Support of 960kHz SCS
	Yes
	No
	The network does not know if UE can transmit or receive with a specific CBW
	Per Band
	N/A
	Applicable to FR2-2 only
	N/A
	400 MHz is a mandatory CBW if the UE supports 960 kHz SCS
	Optional with capability signalling



For improved ON/ON transient period, no consensus has been reached in thread [132].

Recommendations for 2nd round: 
No further discussions needed for channel bandwidth feature. Continue discussions for ON/ON transient period in thread [132].

	Sub-topic #1-2: LS reply to RAN1
	Candidate options:
· Option 1: CATT, R4-2208143
· Answer from RAN4: The absolute switching time for FR2-2 is the same as the capability evaluated in R15, i.e., the antenna switching time is 15 µsec. The detail evaluation results for every possible switching scenario are included in the R15 reply LS R4-1710048 [1]. The decision on the symbol(s) needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz SCS is up to RAN1 discussion based on the absolute switching time in R4-1710048.
· Option 2: Huawei, R4-2208763
· In Rel-15 RAN4 had discussed on the guard period between two SRS resources for antenna switching and agreed on the value of 15us regardless of SCS type. For 480 and 960 kHz SCS in question, the same 15us guard period applies.
· The guard period would have impact on demodulation of the symbol within the period, therefore blanked symbols would be helpful to guarantee the performance.
· Option 3: Xiaomi, R4-2209509
· Considering the SRS antenna switching for different antenna ports have been agreed as 15us since Rel-15 for both FR1 and FR2-1, it is agreed in RAN4 to reuse the 15us for FR2-2 in Rel-17. Further number of guard symbols are left for RAN1 decision.
Majority view is that 15 µs can be reported for SRS antenna switching time and Option 1 (R4-2208143) can be taken as baseline for the LS reply.
Recommendations for 2nd round: 
Use Option 1 as baseline for LS reply to RAN1 and further discuss edits needed, wording and necessary aspects to be captured in our reply.




1.4.2	CRs/TPs
Note: The tdoc decisions are provided in Section 4 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208541
	To be revised
CR consolidates technically endorsed content to be included in TS 38.104 for band n264. Content of CR R4-2209683 needs to be merged into this CR.

	R4-2208617
	To be revised

	R4-2210080
	Postponed until licensed operation (n264) is introduced in FR2-2



1.5	Discussion on 2nd round
Sub-topic #1-1: UE feature list
No further discussions needed for channel bandwidth feature. Continue discussions for ON/ON transient period in thread [132].

Sub-topic #1-2: LS reply to RAN1
Use Option 1 (CATT, R4-2208143) as baseline for reply LS to RAN1 and further discuss edits, wording, and what aspects to capture in the reply in the dedicated email thread:
[103-e][131] NR_ext_to_71GHz_Part_1 – Reply LS on minimum guard period

Topic #2: Operation bands and system parameters (AI 9.15.2)
2.1	Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207780
Remaining issues on system parameters for NR operation in 52.6GHz – 71GHz
	Apple
	Observation 1: Since 100.8MHz is a multiple of 960kHz, CA of different CBWs and different SCSs can be supported without issues when larger CBWs are formed by aggregating consecutive 100MHz channels. 
Proposal 1: Confirm the use of 100.8MHz as the step size to define channel raster.
Proposal 2: Use 100MHz CBW with 100.8MHz channel spacing as the building block for larger CBWs. 
Proposal 3: The channel placement proposal in [R4-2201924] can be used as the baseline. 
Proposal 4: It is preferred to seek some degree of alignment with IEEE 802.11ad/ay channels when deciding the NR channel placement. If needed, we can consider specifying two flavors of fixed channelization, one with channel alignment with IEEE channels and one without.
Observation 2: No clear benefit of letting unlicensed bands use the subset of sync raster of licensed bands.  
Proposal 5: The optionality of CBW is agreed as follows: 
· 120 kHz: mandatory (100 MHz), optional (400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz, 2000 MHz)

	R4-2208046
Further views on channelization for FR2-2
	Intel Corporation
	[bookmark: _Hlk102017186]Proposal 1: (Channel Raster Option 1)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2571643, 2578363, 2585083, 2591803, 2598523, 2606923, 2613643, 2620363, 2627083, 2633803, 2642203, 2648923, 2655643, 2662363, 2669083, 2679163, 2685883, 2692603, 2699323, 2706043, 2714443, 2721163, 2727883, 2734603, 2741323, 2751403, 2758123, 2764843, 2771563, 2778283, 2786683, 2600203, 2640523, 2647243, 2653963, 2660683, 2667403, 2674123}
· for 800 MHz channel bandwidth, NREF = {2575003, 2588443, 2603563, 2617003, 2630443, 2645563, 2659003, 2672443, 2689243, 2702683, 2717803, 2731243, 2744683, 2761483, 2774923, 2788363, 2581723, 2595163, 2610283, 2623723, 2638843, 2652283, 2665723, 2682523, 2695963, 2711083, 2724523, 2737963, 2754763, 2768203, 2781643}
· for 1600 MHz channel bandwidth, NREF = {2581723, 2623723, 2652283, 2695963, 2724523, 2768203, 2610283, 2637163, 2664043, 2753083, 2781643}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}

Proposal 2: (Sync Raster Option 1)
· For 120 kHz Pcell and Pscell, GSCN = {24157 + 6*N – floor((N-2)/6) – 1, N=0:137}
· For 480 kHz Pcell and Pscell, GSCN = {24180, 24203, 24227, 24250, 24273, 24279, 24303, 24326, 24349, 24373, 24396, 24402, 24419, 24425, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24600, 24623, 24647, 24653, 24676, 24699, 24723, 24746, 24769, 24804, 24828, 24851, 24874, 24898, 24927}
· For 960 kHz, no applicable SS raster entries exist for Pcell and Pscell

Proposal 3: (Channel Raster Option 2)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N*4, N = 0:33}
· for 800 MHz channel bandwidth, NREF = {2569963 + 13440*N, N = 0:16; 2569963 + 6720 + 13440*M, M = 0: 15}
· for 1600 MHz channel bandwidth, NREF = {2576683 + 6720*M + 26880*N, M=0:2, N =0:7}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
Proposal 4: (Sync Raster Option 2)
· For 120 kHz Pcell and Pscell, GSCN = {24156 + 6*N – 3*floor((N+4)/18), N=0:137}
· For 480 kHz Pcell and Pscell, GSCN = {24162 + 24*N – 12*floor((N+4)/18), N = 0:33}
· For 960 kHz, no applicable SS raster entries exist for Pcell and Pscell

	R4-2208047
Draft CR to introduce the channel and sync rasters of band n263 (option 1)
	Intel Corporation
	Introduces channel and synchronization raster entries of band n263 to TS 38.101-2 based on Option 1 of R4-2208046

	R4-2208048
Draft CR to introduce the channel and sync rasters of band n263 (option 1)
	Intel Corporation
	Introduces channel and synchronization raster entries of band n263 to TS 38.104 based on Option 1 of R4-2208046

	R4-2208479
System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Observation 1: Raster based purely on 100.8 MHz step size based on 100 MHz ChBW does not enable carrier aggregation between 100 MHz and other channel bandwidths and wastes spectrum.
Observation 2: Adding additional raster points for wider channels to allow placing channel next to band edge does not resolve the issues for CA and spectrum waste.
Proposal 1: Adopt synchronization raster points shown in Table 1 for n263
[bookmark: _Ref95750140]Table 1 GSCNs in fixed channelization
	SCS
	120 kHz
	
	
	480 kHz
	
	
	
	960 kHz
	
	
	

	Bandwidth
	100 MHz
	400 MHz
	
	400 MHz
	800 MHz
	1600 MHz
	
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	24153
	24153
	
	24157
	24157
	24157
	
	24160
	24160
	24166
	24166

	
	24159
	
	
	24181
	
	
	
	24184
	
	
	

	
	24165
	
	
	24205
	24205
	
	
	24208
	24208
	
	

	
	24171
	
	
	24229
	
	
	
	24232
	
	
	

	
	24177
	24177
	
	24253
	24253
	24253
	
	24256
	24256
	24256
	

	
	24183
	
	
	24277
	
	
	
	24280
	
	
	24280

	
	24189
	
	
	24301
	24301
	
	
	24304
	24304
	
	

	
	24195
	
	
	24325
	
	
	
	24322
	
	
	

	
	24201
	24201
	
	24349
	24349
	24349
	
	24346
	24346
	24352
	

	
	24207
	
	
	24373
	
	
	
	24370
	
	
	

	
	24213
	
	
	24397
	24397
	
	
	24394
	24394
	
	24400

	
	24219
	
	
	24421
	
	
	
	24418
	
	
	

	
	24225
	24225
	
	24445
	24445
	24445
	
	24442
	24442
	24442
	

	
	24231
	
	
	24469
	
	
	
	24466
	
	
	

	
	24234
	
	
	24493
	24493
	
	
	24490
	24490
	
	

	
	24240
	
	
	24517
	
	
	
	24514
	
	
	24514

	
	24246
	24246
	
	24529
	24541
	24541
	
	24532
	24538
	24538
	

	
	24252
	
	
	24553
	
	
	
	24556
	
	
	

	
	24258
	
	
	24577
	24577
	
	
	24580
	24580
	
	

	
	24264
	
	
	24601
	
	
	
	24604
	
	
	

	
	24270
	24270
	
	24625
	24625
	24625
	
	24628
	24628
	24628
	24628

	
	24276
	
	
	24649
	
	
	
	24652
	
	
	

	
	24282
	
	
	24673
	24673
	
	
	24676
	24676
	
	

	
	24288
	
	
	24697
	
	
	
	24700
	
	
	

	
	24294
	24294
	
	24721
	24721
	24721
	
	24724
	24724
	24724
	

	
	24300
	
	
	24745
	
	
	
	24742
	
	
	24748

	
	24306
	
	
	24769
	24769
	
	
	24766
	24766
	
	

	
	24312
	
	
	24793
	
	
	
	24790
	
	
	

	
	24318
	24318
	
	24817
	24817
	24817
	
	24814
	24814
	24814
	

	
	24324
	
	
	24841
	
	
	
	24838
	
	
	

	
	24330
	
	
	24865
	24865
	
	
	24862
	24862
	
	

	
	24336
	
	
	24889
	
	
	
	24886
	
	
	

	
	24339
	24342
	
	24913
	24913
	
	
	24910
	24910
	
	

	
	24345
	
	
	24937
	
	
	
	24934
	
	
	

	
	24351
	
	
	
	
	
	
	
	
	
	

	
	24357
	
	
	
	
	
	
	
	
	
	

	
	24363
	24363
	
	
	
	
	
	
	
	
	

	
	24369
	
	
	
	
	
	
	
	
	
	

	
	24375
	
	
	
	
	
	
	
	
	
	

	
	24381
	
	
	
	
	
	
	
	
	
	

	
	24387
	24387
	
	
	
	
	
	
	
	
	

	
	24393
	
	
	
	
	
	
	
	
	
	

	
	24399
	
	
	
	
	
	
	
	
	
	

	
	24405
	
	
	
	
	
	
	
	
	
	

	
	24411
	24411
	
	
	
	
	
	
	
	
	

	
	24417
	
	
	
	
	
	
	
	
	
	

	
	24423
	
	
	
	
	
	
	
	
	
	

	
	24429
	
	
	
	
	
	
	
	
	
	

	
	24435
	24435
	
	
	
	
	
	
	
	
	

	
	24441
	
	
	
	
	
	
	
	
	
	

	
	24444
	
	
	
	
	
	
	
	
	
	

	
	24450
	
	
	
	
	
	
	
	
	
	

	
	24456
	24456
	
	
	
	
	
	
	
	
	

	
	24462
	
	
	
	
	
	
	
	
	
	

	
	24468
	
	
	
	
	
	
	
	
	
	

	
	24474
	
	
	
	
	
	
	
	
	
	

	
	24480
	24480
	
	
	
	
	
	
	
	
	

	
	24486
	
	
	
	
	
	
	
	
	
	

	
	24492
	
	
	
	
	
	
	
	
	
	

	
	24498
	
	
	
	
	
	
	
	
	
	

	
	24504
	24504
	
	
	
	
	
	
	
	
	

	
	24510
	
	
	
	
	
	
	
	
	
	

	
	24516
	
	
	
	
	
	
	
	
	
	

	
	24522
	
	
	
	
	
	
	
	
	
	

	
	24528
	24528
	
	
	
	
	
	
	
	
	

	
	24534
	
	
	
	
	
	
	
	
	
	

	
	24540
	
	
	
	
	
	
	
	
	
	

	
	24546
	
	
	
	
	
	
	
	
	
	

	
	24549
	24552
	
	
	
	
	
	
	
	
	

	
	24555
	
	
	
	
	
	
	
	
	
	

	
	24561
	
	
	
	
	
	
	
	
	
	

	
	24567
	
	
	
	
	
	
	
	
	
	

	
	24573
	24573
	
	
	
	
	
	
	
	
	

	
	24579
	
	
	
	
	
	
	
	
	
	

	
	24585
	
	
	
	
	
	
	
	
	
	

	
	24591
	
	
	
	
	
	
	
	
	
	

	
	24597
	24597
	
	
	
	
	
	
	
	
	

	
	24603
	
	
	
	
	
	
	
	
	
	

	
	24609
	
	
	
	
	
	
	
	
	
	

	
	24615
	
	
	
	
	
	
	
	
	
	

	
	24621
	24621
	
	
	
	
	
	
	
	
	

	
	24627
	
	
	
	
	
	
	
	
	
	

	
	24633
	
	
	
	
	
	
	
	
	
	

	
	24639
	
	
	
	
	
	
	
	
	
	

	
	24645
	24645
	
	
	
	
	
	
	
	
	

	
	24651
	
	
	
	
	
	
	
	
	
	

	
	24654
	
	
	
	
	
	
	
	
	
	

	
	24660
	
	
	
	
	
	
	
	
	
	

	
	24666
	24666
	
	
	
	
	
	
	
	
	

	
	24672
	
	
	
	
	
	
	
	
	
	

	
	24678
	
	
	
	
	
	
	
	
	
	

	
	24684
	
	
	
	
	
	
	
	
	
	

	
	24690
	24690
	
	
	
	
	
	
	
	
	

	
	24696
	
	
	
	
	
	
	
	
	
	

	
	24702
	
	
	
	
	
	
	
	
	
	

	
	24708
	
	
	
	
	
	
	
	
	
	

	
	24714
	24714
	
	
	
	
	
	
	
	
	

	
	24720
	
	
	
	
	
	
	
	
	
	

	
	24726
	
	
	
	
	
	
	
	
	
	

	
	24732
	
	
	
	
	
	
	
	
	
	

	
	24738
	24738
	
	
	
	
	
	
	
	
	

	
	24744
	
	
	
	
	
	
	
	
	
	

	
	24750
	
	
	
	
	
	
	
	
	
	

	
	24756
	
	
	
	
	
	
	
	
	
	

	
	24759
	24762
	
	
	
	
	
	
	
	
	

	
	24765
	
	
	
	
	
	
	
	
	
	

	
	24771
	
	
	
	
	
	
	
	
	
	

	
	24777
	
	
	
	
	
	
	
	
	
	

	
	24783
	24783
	
	
	
	
	
	
	
	
	

	
	24789
	
	
	
	
	
	
	
	
	
	

	
	24795
	
	
	
	
	
	
	
	
	
	

	
	24801
	
	
	
	
	
	
	
	
	
	

	
	24807
	24807
	
	
	
	
	
	
	
	
	

	
	24813
	
	
	
	
	
	
	
	
	
	

	
	24819
	
	
	
	
	
	
	
	
	
	

	
	24825
	
	
	
	
	
	
	
	
	
	

	
	24831
	24831
	
	
	
	
	
	
	
	
	

	
	24837
	
	
	
	
	
	
	
	
	
	

	
	24843
	
	
	
	
	
	
	
	
	
	

	
	24849
	
	
	
	
	
	
	
	
	
	

	
	24855
	24855
	
	
	
	
	
	
	
	
	

	
	24861
	
	
	
	
	
	
	
	
	
	

	
	24864
	
	
	
	
	
	
	
	
	
	

	
	24870
	
	
	
	
	
	
	
	
	
	

	
	24876
	24876
	
	
	
	
	
	
	
	
	

	
	24882
	
	
	
	
	
	
	
	
	
	

	
	24888
	
	
	
	
	
	
	
	
	
	

	
	24894
	
	
	
	
	
	
	
	
	
	

	
	24900
	24900
	
	
	
	
	
	
	
	
	

	
	24906
	
	
	
	
	
	
	
	
	
	

	
	24912
	
	
	
	
	
	
	
	
	
	

	
	24918
	
	
	
	
	
	
	
	
	
	

	
	24924
	24924
	
	
	
	
	
	
	
	
	

	
	24930
	
	
	
	
	
	
	
	
	
	

	
	24936
	
	
	
	
	
	
	
	
	
	

	
	24942
	
	
	
	
	
	
	
	
	
	

	
	24948
	
	
	
	
	
	
	
	
	
	

	
	24954
	
	
	
	
	
	
	
	
	
	


[bookmark: _Hlk102023820]Proposal 2: RF channel raster is fixed based on 100.8 MHz step size for 100 MHz ChBW and 50.4 MHz step size for wider channel bandwidths, network implementation will take care that SSB and coreset#0 fit within channel bandwidth.

	R4-2208540
Draft CR to TS 38.104: Addition of FR2-2definition in subclause 5.1, n263 in subclause 5.2 and transmission bandwidth information in subclause 5.3
	Ericsson
	Adds missing content related to band n263 to Clause 5 of TS 38.104. Additions includes FR2-2 definition, transmission bandwidth configuration, minimum guardband, channel bandwidth and SCS.

	R4-2208618
Further discussion on channel raster and sync raster for NR extending to 71GHz
	vivo
	Licensed operation
Observation 1: Based on the newly agreed SU numbers, GSCN step sizes for different SSB SCSes are 3 for 120kHz, 15 for 480kHz, and 8 for 960kHz. 
Proposal 1: Further check GSCN step size based on the agreed SU numbers for licensed bands.
Unlicensed operation
Observation 2: The step size of 1680 (100.8MHz) apply for the channel raster of 100MHz fixed channels.
Proposal 2: Use the fixed RF channel raster with the step size of 6667 (400.02 MHz), 13334 (800.04 MHz), 26667 (1600.02 MHz), 33334 (2000.04 MHz) to derive the channel raster for 400, 800, 1600, 2000 MHz channel bandwidths for the unlicensed band in FR2-2.
Proposal 3: Use GSCN step size of 5 for 120kHz, 23 for 480 kHz, 23 for 960 kHz to derive the sync raster number for unlicensed band.

	R4-2208649
60GHz channel and synchronization raster
	LGE
	Proposal 1: Aligned with proposal in previous meeting [R4-2205233] and utilizes the floating 960kHz ARFCN raster and ~100MHz (combination of 99.86/100.8MHz) SSB raster for 120kHz SCS. SSB raster locations for 480k SCS are down selected from 120kHz SCS SSB raster. This proposal is re-submitted as it utilizes the full 14 000MHz of spectrum and provides a lot of freedom for selecting the channel frequencies and flexibility for intra-band CA combinations.
Proposal 2: Uses the 100.8MHz fixed ARFCN and SSB raster. SSB raster locations for 480k SCS are down selected from 120kHz SCS SSB raster. RF channels are selected in a way that they target maximization of the spectrum usage and enable flexibility for difference CA combinations. Additional channel locations are added for alignment with 802.11 channels.
	
	Proposal #1
	Proposal #2

	Channel raster type
	Floating
	Fixed


	Channel raster
	960kHz
	100.8MHz for 100MHz CBW
Raster steps for wider CBWs are multiples of 100.8MHz

	Flexibility to support different intra-band CA combinations
	Very high
	High

	120kHz SCS SSB raster
	Fixed
One SSB per 100MHz
140 locations
	Fixed
One SSB per 100.8MHz
138 locations

	480kHz SCS SSB raster
	Fixed
Two SSB per 400MHz
70 locations
	Fixed
One SSB per 400MHz
54 locations

	Alignment with 802.11 possible
	YES
	YES




	R4-2209139
52.6-71 GHz System Parameters
	Ericsson
	Spectrum utilization
Observation 1: Given challenges for larger arrays and bandwidths at this frequency range compared to FR2-1, a lower spectral utilization should be considered.  Since continuous CA is supported as part of the agreement additional bandwidth can be realized using continuous CA as an approach rather than increase spectral utilization.
Proposal 1: Spectral utilization consideration captured in Table 1.
Table 1: Spectral utilization for 57 – 71 GHz
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	62
	248
	N/A
	N/A
	N/A

	480
	N/A
	61
	120
	238
	N/A

	960
	N/A
	30
	60
	119
	148


Fixed channelization – CA support in FR2-2
Observation 2: Contiguous carrier on an FFT-aligned grid is needed to allow for support of continuous CA
Fixed channelization – ARFCN and SS raster
Observation 3: The proposed fixed channelization design supports intra-band contiguous CA as required by the previous RAN4 agreement. 
Observation 4: When channels are placed in continuous fashion spectral efficiency is optimal.
Proposal 2: Adopt the fixed channelization design detailed in Section 2.1.2.
Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	[bookmark: _Hlk101440188]NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n257
	60
	2054166 – <1> – 2104165

	
	120
	2054167 – <2> – 2104165

	n258
	60
	2016667 – <1> – 2070832

	
	120
	2016667 – <2> – 2070831

	n259
	60
	2270832 – <1> – 2337499

	
	120
	2270832– <2> – 2337499

	n260
	60
	2229166 – <1> – 2279165

	
	120
	2229167 – <2> – 2279165

	n261
	60
	2070833 – <1> – 2084999

	
	120
	2070833 – <2> – 2084999

	n263Note 1
	120
	2563333 <2> 2794999

	
	480
	2565835 <8> 2792499

	
	960
	2565835 <16> 2792491

	Note1: Applicable NR-ARFCN for band n263
For 120 kHz SCS and 100 MHz channels: 2563341 <1680> 2793501
For 120 kHz SCS and 400 MHz channels: 2565861 <6720> 2787621
For 480 kHz SCS and 400 MHz channels: 2565867 <6720> 2787627
For 480 kHz SCS and 800 MHz channels: 2569227 <13440> 2784267
For 480 kHz SCS and 1600 MHz channels: 2575947 <26880> 2764107
For 960 kHz SCS and 400 MHz channels: 2565867 <6720> 2787627
For 960 kHz SCS and 800 MHz channels: 2569227 <13440> 2784267
For 960 kHz SCS and 1600 MHz channels: 2575947 <26880> 2764107
For 960 kHz SCS and 2000 MHz channels: 2579307 <33600> 2747307


Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	[bookmark: _Hlk51852729][bookmark: _Hlk101440255]NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n257
	120 kHz
	Case D
	22388 – <1> – 22558

	
	240 kHz
	Case E
	22390 – <2> – 22556

	n258
	120 kHz
	Case D
	22257 – <1> – 22443

	
	240 kHz
	Case E
	22258 – <2> – 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260
	120 kHz
	Case D
	22995 – <1> – 23166

	
	240 kHz
	Case E
	22996 – <2> – 23164

	n261
	120 kHz
	Case D
	22446 – <1> – 22492

	
	240 kHz
	Case E
	22446 – <2> – 22490

	n263Note 1
	120 kHz
	Case D
	24153 <1> 24960

	
	480 kHz
	Case F
	24157 <4> 24949

	
	960 kHz
	Case G
	24160 <8> 24952

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [10].
NOTE 1: The following GSCN are allowed for operation in band n263:
For operation with 120 kHz SCS: GSCN = {24154, 24160, 24166, 24172, 24177, 24183, 24189, 24195, 24201, 24207, 24212, 24218, 24224, 24230, 24236, 24242, 24247, 24253, 24259, 24265, 24271, 24277, 24282, 24288, 24294, 24300, 24306, 24312, 24317, 24323, 24329, 24335, 24341, 24347, 24352, 24358, 24364, 24370, 24376, 24382, 24387, 24393, 24399, 24405, 24411, 24417, 24422, 24428, 24434, 24440, 24446, 24452, 24457, 24463, 24469, 24475, 24481, 24487, 24492, 24498, 24504, 24510, 24516, 24522, 24527, 24533, 24539, 24545, 24551, 24557, 24562, 24568, 24574, 24580, 24586, 24592, 24597, 24603, 24609, 24615, 24621, 24627, 24632, 24638, 24644, 24650, 24656, 24662, 24667, 24673, 24679, 24685, 24691, 24697, 24702, 24708, 24714, 24720, 24726, 24732, 24737, 24743, 24749, 24755, 24761, 24767, 24772, 24778, 24784, 24790, 24796, 24802, 24807, 24813, 24819, 24825, 24831, 24837, 24842, 24848, 24854, 24860, 24866, 24872, 24877, 24883, 24889, 24895, 24901, 24907, 24912, 24918, 24924, 24930, 24936, 24942, 24947, 24953, 24959, 24965}
For operation with 480 and 960 kHz SCS: GSCN = {24163, 24187, 24210, 24233, 24257, 24280, 24303, 24327, 24350, 24373, 24397, 24420, 24443, 24467, 24490, 24513, 24537, 24560, 24583, 24607, 24630, 24653, 24677, 24700, 24723, 24747, 24770, 24793, 24817, 24840, 24863, 24887, 24910, 24933, 24957}




	R4-2209682
Draft CR to TS 38.101-2: Channel arrangement and channel bandwidths for 66-71 GHz
	Huawei, HiSilicon
	Introduces NR band n264 (licensed operation) and its corresponding channel raster and sync raster to TS 38.101-2

	R4-2209683
Draft CR to TS 38.104: Channel arrangement and channel bandwidths for 66-71 GHz
	Huawei, HiSilicon
	Introduces NR band n264 (licensed operation) and its corresponding channel raster and sync raster to TS 38.104

	R4-2210117
Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Introduces channel and synchronization raster entries of band n263 to TS 38.101-2 based on Option 2 of R4-2208046

	R4-2210118
Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Introduces channel and synchronization raster entries of band n263 to TS 38.104 based on Option 2 of R4-2208046

	R4-2210188
60GHz UE bandwidths
	Qualcomm Incorporated
	Proposal: 120 kHz SCS 100 MHz (UE mandatory), 400 MHz (UE optional)
Proposal: 480 kHz SCS: 400 MHz (UE mandatory): other CCBWs UE optional
Proposal: 960 kHz SCS: 400 MHz (UE mandatory): other CCBWs UE optional



2.2	Open issues summary
2.2.1	Sub-topic 2-1: Channelization
Issue 2-1a: Channelization for unlicensed operation
· General proposals
· Proposal 1: Confirm the use of 100.8MHz as the step size to define channel raster. (Apple, R4-2207780)
· Proposal 2: Use 100MHz CBW with 100.8MHz channel spacing as the building block for larger CBWs. (Apple, R4-2207780)
· Proposal 3: The channel placement proposal in [R4-2201924] can be used as the baseline. (Apple, R4-2207780)
· Proposal 4: It is preferred to seek some degree of alignment with IEEE 802.11ad/ay channels when deciding the NR channel placement. If needed, we can consider specifying two flavors of fixed channelization, one with channel alignment with IEEE channels and one without
· Proposal 5: The step size of 1680 (100.8MHz) apply for the channel raster of 100MHz fixed channels. (vivo, R4-2208618)

· Channel raster proposals
· Proposal 1: Channel Raster Option 1 (Intel, R4-2208046)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2571643, 2578363, 2585083, 2591803, 2598523, 2606923, 2613643, 2620363, 2627083, 2633803, 2642203, 2648923, 2655643, 2662363, 2669083, 2679163, 2685883, 2692603, 2699323, 2706043, 2714443, 2721163, 2727883, 2734603, 2741323, 2751403, 2758123, 2764843, 2771563, 2778283, 2786683, 2600203, 2640523, 2647243, 2653963, 2660683, 2667403, 2674123}
· for 800 MHz channel bandwidth, NREF = {2575003, 2588443, 2603563, 2617003, 2630443, 2645563, 2659003, 2672443, 2689243, 2702683, 2717803, 2731243, 2744683, 2761483, 2774923, 2788363, 2581723, 2595163, 2610283, 2623723, 2638843, 2652283, 2665723, 2682523, 2695963, 2711083, 2724523, 2737963, 2754763, 2768203, 2781643}
· for 1600 MHz channel bandwidth, NREF = {2581723, 2623723, 2652283, 2695963, 2724523, 2768203, 2610283, 2637163, 2664043, 2753083, 2781643}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
· Proposal 2: Channel Raster Option 2 (Intel, R4-2208046)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N*4, N = 0:33}
· for 800 MHz channel bandwidth, NREF = {2569963 + 13440*N, N = 0:16; 2569963 + 6720 + 13440*M, M = 0: 15}
· for 1600 MHz channel bandwidth, NREF = {2576683 + 6720*M + 26880*N, , M=0:2, N =0:7}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
· Proposal 3: RF channel raster is fixed based on 100.8 MHz step size for 100 MHz ChBW and 50.4 MHz step size for wider channel bandwidths, network implementation will take care that SSB and coreset#0 fit within channel bandwidth. (Nokia, R4-2208479)
· Proposal 4: Use the fixed RF channel raster with the step size of 6667 (400.02 MHz), 13334 (800.04 MHz), 26667 (1600.02 MHz), 33334 (2000.04 MHz) to derive the channel raster for 400, 800, 1600, 2000 MHz channel bandwidths for the unlicensed band in FR2-2. (vivo, R4-2208618)
· Proposal 5: Floating channel raster, 960kHz step size (LGE, R4-2208649)
· Proposal 6: Fixed channel raster step size of 100.8MHz for 100MHz CBW, raster steps for wider CBWs are multiples of 100.8MHz (LGE, R4-2208649)
· Proposal 7: Ericsson, R4-2209139
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n263Note 1
	120
	2563333 <2> 2794999

	
	480
	2565835 <8> 2792499

	
	960
	2565835 <16> 2792491




Discussions:
Nokia: Last time we have baseline 100.8MHz. But we identify the issue. 100.8MHz is not to aggregation of BWs. At least for wider bandwidth, we need addition raster, which is 50.4MHz. It enables the CA between different CBWs. We are OK with proposal 3 and 5.
Intel: For NR-U, we have rough similar issue. We wonder if such consideration is needed. The gap would be much fixed. One thing is that at least for 100MHz, all the companies suggested 1680*N for 100Mhz and 6720*N for 400Mhz. We can start with the simple ones, i.e., 100 and 400.
Vivo: to Nokia, we agreed 100.8MHz as baseline last meeting. This is only considered for 100Mhz. Proposal 2 is a good baseline to define the channel raster. For proposal 2, are proposal 1 and 2 the same? Based on the equation of proposal 2, can we derive proposal 1. For unlicensed band, there is total 14GHz. 2000MHz there should be 7 channel raster. But there are only 6 for 2000MHz. Does Intel consider alignment with IEEE?
Apple: if companies think there is some issue, we can have further adjustment. To Nokia, we do not know if the aggregation with 100MHz is really corner case. 
Ericsson: alignment with IEEE is not needed. Why should we consider that? We have agreement that channel raster design should consider enabling continuous CA. Proposal 1 does not provide and leads to wider gap. We would like to support #7 and #5 is also OK.
Intel: To Vivo, proposal 1 is not the same as proposal 2. Proposal 2 does include the additional entries. For 2000MHz, if looking at the channel, it can fit 7 channel. We thought 6 channels would be sufficient. To Ericsson, we do not agree that the channel alignment with IEEE should be precluded. In terms of providing CA, the difference is the gap. I think we are flexible how to define it. #5 is against the previous agreement.
LGE: we propose the approach not to waste any spectrum when aggregating 100MHz. For numbers of channel for 2000MHz, we think more than 6 entries are needed. The previous agreement allows some flexibility to support different combinations.
Nokia: on the need of CA, we have not ruled out the contiguous CA. only 100MHz is mandatory. All the initial access should be done via 100MHz. With simple addition to add the shift to the baseline, we can enable CA well. On the need of 6 vs 7 for wider bandwidth, the simple way to address it is possible to place anywhere 100.8 raster or 50.4 raster.
Ericsson: for unequal channel bandwidth, the gap on either edge will be unequal. The fixed step will lead the unequal internal gap. Option 2 is better. Option 7 can also allow it. We should consider the unequal channel bandwidth aggregation.
Intel: we discussed the contiguous and non-contiguous CA in RAN and made the agreement. Why should we discuss it?
Ericsson: the agreement is not to have non-contiguous CA. I do not see the issue to bring the proposal considering CA here.
Nokia: some entries are needed for adding for 400MHz.
Intel: should we have strict contiguous CA. It is not possible to have contiguous CA for NR-U.
Apple: Given the discussion, it is beneficial to discuss the contiguous and non-contiguous CA. With increasing channel bandwidth, we may modify the channel spacing. There is slightly large gap between CCs. But it should be considered as the contiguous CA.
Ericsson: Regarding contiguous CA, we define in terms of gap between CCs, which should be lower than a certain value. There is no gap in-between the channel bandwidth in MHz. We are using the gap in-between. It is not possible to use the fixed raster to ensure no gap. We can design the raster to ensure no gap.
Apple: to Ericsson, when we define the normal spacing for CA, we did have floating raster points. Now we are going to define the fixed. Should we stick to channel normal spacing? Should we stick to fixed channel raster and design the channel spacing. We should not stick to channel normal spacing which is based on floating raster.
Ericsson: in order to have equal internal gap, we need floating raster. 
Nokia: we are OK with fixed raster on the condition that 400Mhz is mandatory.
Ericsson: we can consider N*channel spacing. It is consistent with unlicensed band as well. N*20MHz, which allows us to have contiguous CA. There are case when gap in-between CC is too large.

Agreement
· Channel Raster Option 2 (Intel, R4-2208046)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N, N = 0:33}
· Further discuss the channel raster for wider channel bandwidth, i.e. 800MHz, 1600MHz, 2000MHz

· Sync raster proposals

· Proposal 1: Sync Raster Option 1 (Intel, R4-2208046)
· For 120 kHz Pcell and Pscell, GSCN = {24157 + 6*N – floor((N-2)/6) – 1, N=0:137}
· For 480 kHz Pcell and Pscell, GSCN = {24180, 24203, 24227, 24250, 24273, 24279, 24303, 24326, 24349, 24373, 24396, 24402, 24419, 24425, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24600, 24623, 24647, 24653, 24676, 24699, 24723, 24746, 24769, 24804, 24828, 24851, 24874, 24898, 24927}
· For 960 kHz, no applicable SS raster entries exist for Pcell and Pscell
· Proposal 2: Sync Raster Option 2 (Intel, R4-2208046)
· For 120 kHz Pcell and Pscell, GSCN = {24156 + 6*N – 3*floor((N+4)/18), N=0:137}
· For 480 kHz Pcell and Pscell, GSCN = {24162 + 24*N – 12*floor((N+4)/18), N = 0:33}
· For 960 kHz, no applicable SS raster entries exist for Pcell and Pscell
· Proposal 3: Adopt synchronization raster points shown in Table 1 of the Annex – (Nokia, R4-2208479)
· Proposal 4: Use GSCN step size of 5 for 120kHz, 23 for 480 kHz, 23 for 960 kHz to derive the sync raster number for unlicensed band. (vivo, R4-2208618)
· Proposal 5: LGE, R4-2208649
· 120kHz SCS SSB raster fixed, one SSB per 100MHz (140 locations)
· 480kHz SCS SSB raster fixed, two SSB per 400MHz (70 locations)
· Alignment with 802.11 possible
· Proposal 6: LGE, R4-2208649
· 120kHz SCS SSB raster fixed, one SSB per 100.8MHz (138 locations)
· 480kHz SCS SSB raster fixed, one SSB per 400MHz (54 locations)
· Alignment with 802.11 possible
· Proposal 7: Ericsson, R4-2209139
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n263Note 1
	120 kHz
	Case D
	24153 <1> 24960

	
	480 kHz
	Case F
	24157 <4> 24949

	
	960 kHz
	Case G
	24160 <8> 24952



· Recommended WF
· Companies are encouraged to provide their views and preference, if any, on the proposals listed for general, channel raster and sync raster

Intel: Have one GSCN entry for each 100MHz.
Agreement: 
· Have one GSCN entry corresponding to each channel with the smallest bandwidth for SCS. 
· The total number is [138] entries for 120KHz SCS.
· Further discuss the GSCN for 480KHz and 960KHz SCS

Issue 2-1b: Channelization for licensed operation
· Options
· Observation 1: Based on the newly agreed SU numbers, GSCN step sizes for different SSB SCSes are 3 for 120kHz, 15 for 480kHz, and 8 for 960kHz. (vivo, R4-2208618)
· Proposal 1: Further check GSCN step size based on the agreed SU numbers for licensed bands. (vivo, 4-2208618)
· Recommended WF
· Verify GSCN step size according to agreed SU numbers. Companies may share inputs on the above.

Discussion:
Nokia: For licensed operation, we have agreed on the CRs and sent to RAN1. It is not necessary at this time.
Ericsson: agree with Nokia. We do not know why SU is considered.
ZTE: Related to SSB
Intel: when the original, 90% is assumed. In last meeting, RAN4 agreed the updated SU. It does not mean the previous agreement does not work.
Ericsson: we do not change the agreement. Regarding SU we need discuss in the same way for licensed and unlicensed.
ZTE: we do not have proposal to further update.

[bookmark: _Sub-topic_2-2:_Channel]2.2.2	Sub-topic 2-2: Channel bandwidth
Issue 2-2: Mandatory channel bandwidth
· Proposals
· Option 1: The optionality of CBW is agreed as follows: (Apple R4-2207780, QCOM R4-2210188)
· 120 kHz: mandatory (100 MHz), optional (400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz, 2000 MHz)
· Option 2: As each SCS is optional to support, further optionality on maximum channel bandwidth support is not required. (Nokia R4-2209716, Intel R4-2208045)
· Option 3: Other or potential compromise
· Recommended WF
· Companies are encouraged to provide their views on the above options and which, if any, channel bandwidth per SCS should be optional/mandatory.

Discussion: 
ZTE: UE vendors prefer to optionality for larger channel bandwidth. We propose mandate 400MHz for 120Khz and leave the other wider optional.
Nokia: We support ZTE proposal. Our compromise proposal is to mandate up to 800MHz channel bandwidth.
Apple: there are a number of challenges. For 480KHz and 960KHz, we have already compromised to mandate 400Mhz for 480KHz and 960KHz. We can compromise to accept mandating 400MHz for 120KHz SCS
Huawei: We are on the similar as Apple.
Mediatek: why should we include 400MHz mandatory?
Apple: to Mediatek, we also prefer option 1. But this is the last meeting. The current compromise would be best the group can get. The burden would be less demanding for UE to consider to support 480KHz and 960KHz SCS.

Agreement: Mandatory channel bandwidths
· 120 kHz: mandatory (100 MHz, 400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz,), optional (800MHz, 1600 MHz, 2000 MHz)

2.2.3	Sub-topic 2-3: Specification updates
Issue 2-3a: TS 38.101-2 updates
· Draft CR R4-2208047: introduces channel and synchronization raster entries of band n263 based on Option 1 of R4-2208046
· Draft CR R4-2209682: introduces NR band n264 (licensed operation) and its corresponding channel raster and sync raster
· Draft CR R4-2210117: introduces channel and synchronization raster entries of band n263 based on Option 2 of R4-2208046

· Recommended WF
· How to proceed will depend on outcome of channelization discussions. Moderator suggests companies provide any feedback on the above draft CRs directly into Section 2.3.2 CRs/TPs comments collection.

Issue 2-3b: TS 38.104 updates
· Draft CR R4-2208048: introduces channel and synchronization raster entries of band n263 based on Option 1 of R4-2208046
· Draft CR R4-2208540: adds missing content related to band n263 to Clause 5 (includes FR2-2 definition, transmission bandwidth configuration, minimum guardband, channel bandwidth and SCS
· Draft CR R4-2209683: introduces NR band n264 (licensed operation) and its corresponding channel raster and sync raster
· Draft CR R4-2210118: introduces channel and synchronization raster entries of band n263 based on Option 2 of R4-2208046

· Recommended WF
· Moderator suggests companies provide any feedback on the above draft CRs directly into Section 2.3.2 CRs/TPs comments collection.

2.3	Companies views’ collection for 1st round 
[bookmark: _Open_issues]2.3.1	Open issues 
Issue 2-1a: Channelization for unlicensed operation 
Issue 2-1b: Channelization for licensed operation
	Company
	Comments

	vivo
	Issue 2-1a: Channelization for unlicensed operation 
· General proposals
In the last meeting, we agreed to use 100.8MHz to derive the stepsize. However, we thought this agreement only considered for 100MHz fixed channels. For other type of channel bandwidths, 100.8MHz is not suitable.
•	Channel raster proposals
Option 1 and Option 2 are acceptable to us.
· Sync raster proposals
In the last meeting, we agreed to define GSCN for SSB SCS 960kHz and made a note that this is not used for initial access. For P1 and P2, we need to define GSCN for 960kHz, too.

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1a: 100.8 MHz step size for channel raster has an issue and cannot support contiguous carrier aggregation between 100 MHz and wider channel bandwidths. This comes from the fact that that 100 MHz CBW needs a raster point in the middle of 100 MHz, whereas the midpoint of 400 MHz CBW falls in between of 100 MHz channels. As a result, there is a ~50 MHz gap created in CA configuration mixing 100 MHz with other CBWs. This is especially problematic as some companies propose to mandatorily support only 100 MHz CBW, effectively meaning that initial access needs to be done with 100 MHz CBW.
To resolve the situation, we propose using 50.4 MHz as a baseline step size at least for wider than 100 MHz CBWs. We are also ok with using floating raster with 960 kHz step size.

Sub-topic 2-1b: We do not see need for further updates on licensed operation, given that the earlier agreement on channelization for licensed operation has been already communicated to RAN1 and is being implemented there.

	Huawei
	Sub-topic 2-1a: improving spectrum utilization of the intra-band CA sounds like a good motivation to adjust previous agreements. More discussion needed, to ease comparison of all the options listed. 
Sub-topic 2-1b: SU values are still under discussion this meeting – GSCN updates may need to be postponed a little. 
If there are further agreements for n264, good to keep them in a single updated Dcr, based on Endorsed content from last meeting. 

	Intel
	Issue 2-1a:
Not sure if the issue raised by Nokia is an actual problem. The same “issue” exists for NR-U channels in 5GHz for Rel-16, and no company raised any concerns or commented that this is an issue.
While our first preference is Option 1 detailed in our contribution (R4-2208046), it appears our Option 2 has many similar aspects proposed by other companies. Therefore, we suggest taking Option 2 outlined in our contribution as basis for further discussions and we can try to adjust/update the proposal accordingly, e.g., channel placement for 2GHz.

	Ericsson
	Agreement: 
· Have one GSCN entry corresponding to each channel with the smallest bandwidth for SCS. 
· The total number is [138] entries for 120KHz SCS.
· Further discuss the GSCN for 480KHz and 960KHz SCS
Regarding the above agreements, we can remove the [ ] around 138, upon further checking this is ok for us.  
For larger BW, the GSCNs for min BW should be re-usable per SCS.  If not re-used then we have multiple GSCNs for the larger SCS then we can have SSB center to align with the center of the channel for the larger BWs.  If there is no need to have SSB center aligned to the center of the channel then there is no need to have extra set of GSCNs for larger BW (i.e. they can be reused from min BW) 

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1a: We are ok to expand the agreement to 800 and 1600 MHz channel bandwidths. For 2000 MHz channel bandwidth more raster points are needed both to avoid 2 GHz of unused spectrum at band edge as well as future-proofing the raster for CA. For 2000 MHz we suggest choosing 400 MHz raster points so that each 2000 MHz channel covers 5x 400 MHz channel. This results in
NREF = { 2580043+6720*N , N = 0:29}
Furthermore, it is necessary to update channel spacing definitions so that CA configurations using the closest available raster points for corresponding ChBWs are considered as contiguous CA.

For sync raster: It is necessary to specify sync raster points also for 960 kHz SCS. RAN2 specifies in 38.331 that "The cell-defining SSB of the PCell is always on the sync raster." and without sync raster specification there cannot be PCell neither.
RAN1 has also specified RACH procedure for 960 kHz to enable handovers, triggering scheduling request etc. Only cell selection procedure is out of scope. 


	LGE
	For wider SCS we propose following where raster is built using 400MHz raster that was agreed in GTW.
For 400 and 800MHz the raster step is 400MHz
For 1600MHz raster step is 800MHz
For 2000MHz raster step is 400 and 1600MHz.
ARFCN for 800: 2569963 + 6720*N, N=0:32 (+16 additional channels for IEEE co-existence as in R4-2208649)
ARFCN for 1600: 2576683 + 2*6720*N, N=0:15 (+6 additional channels for IEEE co-existence as in R4-2208649)
ARFCN for 2000: 2580043, 2606923,2613643, 2640523, 2647243, 2674123, 2680843, 2707723, 2714443, 2741323, 2748043, 2774923 (+6 additional channels for IEEE co-existence as in R4-2208649)
Additional channels in blue dotted box enable alignment with 802.11ad/ay channels and intra-band CA also in this scenario.
[image: ]

	Intel
	Issue 2-1a:
Channel raster
For 800 MHz, 1600 MHz, and 200 MHz, we suggest taking similar approach for 100 and 400 MHz and agree to the following:
· for 800 MHz: NREF = {2569963 + 6720*N, N = 0:32}
· for 1600 MHz: {2576683 + 6720*N, N =0:30}
· for 2000 MHz: NREF = {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}
We think this should provide sufficient flexibility to maximize spectrum usage for various regulatory domains while maintaining the constant gap between adjacent channels in multiples of 100.8 MHz.
Nokia’s suggestion to add 2000 MHz in ~400 MHz interval does not necessarily solve having channel positions that can potentially align with IEEE 802.11ad/ay channels. Therefore, our suggestion is to support extended version of 100/400MHz raster entries, and just additionally support 4 more entries that will allow at least one 2 GHz channel to be aligned with IEEE channels. This is the same for all other CBWs, where there is at least one CHW for each of 400, 800, and 1600 that is aligned with IEEE channels.

GSCN
From our analysis on required GSCN, we concluded the following:
· For 120kHz SCS, any one of the following GSCN would be compatible with RAN1 RB offset design and agreed set of channels for 100 and 400 MHz
· Option A1) 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· Option A2) 24157 + 6*N - 3*floor((N+11)/18), N=0:137
· For 480kHz SCS, while we do not have the details for 800MHz, 1600MHz, and 2000 MHz, the following GSCN would be compatible with RAN1 RB offset design and agreed set of channels for 400 MHz
· Option B1) 24162 + N*24 - 12*floor((N+4)/18)
· Option B2) 24163 + N*24 - 12*floor((N+6)/18)
We suggest going with one of the above options. With all options being more or less the same, we recommend taking A1 and B1 as the final conclusion.

	Apple
	On channel raster, now that 400MHz CBW is mandatory for all SCSs, the need for aggregating CBW of 100MHz is less. So we can accept the GTW agreement and Intel’s proposal for 800/1600/2000MHz CBW, as CA between 400/800/1600/2000MHz are all supported.
We also agree with Nokia that necessary update to channel spacing definitions are done so that CA configurations using the closest available raster points for corresponding CBWs are considered as contiguous CA.


 
Issue 2-2: Mandatory channel bandwidth 
	Company
	Comments

	vivo
	We support Option 1.

	OPPO
	Option 1 and Option 2 are ok.

	Nokia, Nokia Shanghai Bell
	Option 2 is our preference, but we recognize the necessity to conclude the discussion. Therefore we would be ok with seeking a compromise in the middle of option 1 and option 2 as long as both camps are willing to move from their position. The midpoint of the options is to add 2 mandatory bandwidths and leave two bandwidths optional, i.e. channel bandwidths 100, 400 and 800 MHz are mandatory. 

	Huawei
	Option 1 as the first priority. Refer to related Huawei paper in R4-2208768 in thread [136]. 
It looks that there is not much progress on this from the last meeting’s discussion. Therefore we may need to start looking into option 3 as the middle ground, e.g. to compromise some of the CBW listed as optional in option1 to become mandatory. 

	ZTE
	We are open to further discuss the optional maximum channel bandwidth considering the implementation difficulty for FR2-2, however for 120khz SCS, we still prefer that 400MHz could be mandatory since this is already been mandated in other SCS. 

	Intel
	We are open to discussing a compromise (Option 3). As Nokia suggested, the midpoint between Option 1 and Option 2 is a good place to start discussions.

	Apple
	Follow the GTW agreement.

	QCOM
	This was decided in the GTW, so we have agreement.


 
[bookmark: _CRs/TPs_comments_collection_1]2.3.2	CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208047
	Huawei: depends in topic 2-1. Despite Option 1/2 from Intel, there is another Dcr to TS38.101-2 for n263 in R4-2208617.

	R4-2208048
	Huawei: depends in topic 2-1. Despite Option 1/2 from Intel, there is another Dcr to TS38.104 for n263 in R4-2208540.

	R4-2208540
	Huawei: depends in topic 2-1. There are Dcr to TS38.104 for n263 in R4-2208048/ R4-2210118.
Moreover, Initial Access restriction for 960k SCS missing. 

	
	Ericsson: We have agreement from Gotoweb session for 120 kHz SCS. A revision is required. Eventually we can also solve 480/960 too. 

	R4-2209682
	

	
	

	R4-2209683
	Huawei: related to R4-2208541 as discussed in section 1.3.2.

	
	

	R4-2210117	
	Huawei: depends in topic 2-1. Despite Option 1/2 from Intel, there is another Dcr to TS38.101-2 for n263 in R4-2208617.

	
	

	R4-2210118
	Huawei: depends in topic 2-1. Despite Option 1/2 from Intel, there is another Dcr to TS38.104 for n263 in R4-2208540.

	
	



2.4	Summary for 1st round 
2.4.1	Open issues
	
	Status summary 

	Sub-topic #2-1: Channelization
	Agreements reached in GTW session on May 10th:
Agreement:
· Channel Raster Option 2 (Intel, R4-2208046)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N, N = 0:33}
· Further discuss the channel raster for wider channel bandwidth, i.e., 800MHz, 1600MHz, 2000MHz
Agreement: 
· Have one GSCN entry corresponding to each channel with the smallest bandwidth for SCS
· The total number is [138] entries for 120KHz SCS
· Further discuss the GSCN for 480KHz and 960KHz SCS

Candidate options:
We appear to have two candidate options for channel and sync raster. Option 1 noted by LGE, and Option 2 noted by Intel. Nokia’s proposal seems to be the same as Option 2 proposed by Intel except for 4 extra entries for 2000 MHz. Based on comments received so far, moderator suggests the following:
For channel raster, agree on one of the following options
· Option 1
· For 800 MHz: {2569963 + 6720*N, N=0:32; 2575003, 2581723, 2588443, 2595163, 2645563, 2652283, 2659003, 2665723, 2682523, 2689243, 2695963, 2702683, 2754763, 2761483, 2768203, 2774923}
· For 1600 MHz: {2576683 + 2*6720*N, N=0:15; 2581723, 2623723, 2652283, 2695963, 2724523, 2768203}
· For 2000 MHz: {2580043, 2606923,2613643, 2640523, 2647243, 2674123, 2680843, 2707723, 2714443, 2741323, 2748043, 2774923; 2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
Moderator Note: the 16/6/6 additional values for 800/1600/2000 MHz were taken from the last 16/6/6 entries of 800/1600/2000 MHz of R4-2208649 (LGE)
· Option 2
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}
Moderator Note: the yellow highlighted entries are identical values in Option 1 and Option 2. The teal highlighted values in Option 1 are covered by 2580043 + 6720*N.

For sync raster, agree on one of the following options:
· Option 1
· for 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· for 480 kHz SCS: 24162 + N*24 - 12*floor((N+4)/18), N=0:33
· Option 2
· For 120 kHz SCS: 24157 + 6*N - 3*floor((N+11)/18), N=0:137
· For 480 kHz SCS: 24163 + N*24 - 12*floor((N+6)/18), N=0:33

Recommendations for 2nd round:
Moderator suggests down-selecting among the options listed above to conclude the channelization. Focus on preference between Option 1 or Option 2 for channel raster, and between Option 1 or Option 2 for sync raster.
For additional discussion, Nokia noted we need to define sync raster for 960 kHz as well. Since 960 kHz based SSB are only supported as SCells, there should not be any cell search complexity issue associated with this. If so, agreeing to a sync raster for 960 kHz with either a step size of <1> (full-flexible) or <6> (aligned with n264) is a reasonable approach.
Companies are asked to provide further comments on sync raster for 960 kHz applicable for SCells considering the following options:
· Option 1: step size <1>
· Option 2: step size <6>

	Sub-topic #2-2: Channel bandwidth
	Agreement reached in GTW session on May 10th:
Agreement: Mandatory channel bandwidths
· 120 kHz: mandatory (100 MHz, 400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz,), optional (800MHz, 1600 MHz, 2000 MHz)

Recommendations for 2nd round: No further discussion needed



2.4.2	CRs/TPs
Note: The tdoc decisions are provided in Section 4
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208047
	Not pursued

	R4-2208048
	Not pursued

	R4-2208540
	To be revised

	R4-2209682
	No feedback received, need to verify content in round 2

	R4-2209683
	To be merged into the revision of draft CR R4-2208541

	R4-2210117
	To be revised

	R4-2210118
	To be revised



2.5	Discussion on 2nd round
Sub-topic #2-1: Channelization
For channel raster, agree on one of the following options:
· Option 1
· For 800 MHz: {2569963 + 6720*N, N=0:32; 2575003, 2581723, 2588443, 2595163, 2645563, 2652283, 2659003, 2665723, 2682523, 2689243, 2695963, 2702683, 2754763, 2761483, 2768203, 2774923}
· For 1600 MHz: {2576683 + 2*6720*N, N=0:15; 2581723, 2623723, 2652283, 2695963, 2724523, 2768203}
· For 2000 MHz: {2580043, 2606923,2613643, 2640523, 2647243, 2674123, 2680843, 2707723, 2714443, 2741323, 2748043, 2774923; 2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
Note: the 16/6/6 additional values for 800/1600/2000 MHz were taken from the last 16/6/6 entries of 800/1600/2000 MHz of R4-2208649 (LGE)
· Option 2
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}
Note: the yellow highlighted entries are identical values in Option 1 and Option 2. The teal highlighted values in Option 1 are covered by 2580043 + 6720*N

For sync raster, agree on one of the following options:
· Option 1
· for 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· for 480 kHz SCS: 24162 + N*24 - 12*floor((N+4)/18), N=0:33

· Option 2
· For 120 kHz SCS: 24157 + 6*N - 3*floor((N+11)/18), N=0:137
· For 480 kHz SCS: 24163 + N*24 - 12*floor((N+6)/18), N=0:33

· Recommended WF
· Moderator suggests down-selecting among the options listed above to conclude the channelization topic. Focus on preference between Option 1 or Option 2 for channel raster, and between Option 1 or Option 2 for sync raster.
· For additional discussion, Nokia noted we need to define sync raster for 960 kHz as well. Since 960 kHz based SSB are only supported as SCells, there should not be any cell search complexity issue associated with this. If so, agreeing to a sync raster for 960 kHz with either a step size of <1> (full-flexible) or <6> (aligned with n264) is a reasonable approach.
· Companies are asked to provide further comments on sync raster for 960 kHz applicable for SCells considering the following options:
· Option 1: step size <1>
· Option 2: step size <6>

Sub-topic #2-3: Specification updates
Draft CR R4-2209682 introduces NR band n264 (licensed operation) and its corresponding channel raster and sync raster to TS 38.101-2

· Recommended WF
· Moderator suggests companies provide feedback for draft CR R4-2209682 directly into Section 2.6.2 CRs/TPs comments collection.

2.6	Companies’ views’ collection for 2nd round 
2.6.1	Open issues 
Sub-topic 2-1: Channelization
	Company
	Comments

	Intel
	For channel raster, we think Option 2 is the way to go. Our understanding is that Option 2 should resolve the main considerations from Option 1.
For sync raster, either Option 1 or Option 2 should be ok. As far we know, the functional support from Option 1 or Option 2 is nearly identical, if not completely identical. In this case, we can simply go with Option 1.
For sync raster step size for 960 kHz, since this does not impact initial access complexity, either <1> or <6> would work. In fact, we think we would need to define the step sizes for Scells for 120 and 480 kHz as well. Our suggestion is to align with n264 and use the following as the basic synchronization raster, and for 120 and 480 kHz, put further restriction on which entries can be used for Pcell and PScell (based on Option 1 of sync raster proposal above).
Sync raster for non-Pcell/PScells:
· For 120 kHz: <3>
· For 480 kHz: <12>
· For 960 kHz: <6>

	Nokia
	For channel raster support option 2.
For sync raster support both options work.
For sync raster for 960 kHz the suggestion from Intel still seems to preclude Pcell and PScell for 960 kHz, which should not be done. We would be ok to select a subset of 480 kHz sync raster points and define them for 960 kHz.
In addition we are ok with defining the non-Pcell/PSCell raster as suggested by Intel:
Sync raster for non-Pcell/PScells:
· For 120 kHz: <3>
· For 480 kHz: <12>
· For 960 kHz: <6>

	vivo
	Sub-topic #2-1: Channelization
· Option 2
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}
Just an observation from Option 2, For different channel bandwidths 800/1600/2000MHz, they both use the same step size 6720 (403.2MHz).  This doesn’t make sense to us.

	Huawei
	sync raster step size for 960 kHz: align with n264 and use <6> 

	Moderator
	Outcome of GTW session on May 17th:
Channel raster for wider channel bandwidths (800MHz, 1600MHz, 2000MHz)
Agreement: Agree on Option 2.
· Option 2:
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}

Recommended WF: Please focus on reviewing and confirming the following:
[1] Sync raster applicable to Pcell and PScell (cells that support initial access as per WID)
· Agreement: [Agree on Option 1] and further check the value in this meeting
· Option 1:
· For 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· For 480 kHz SCS: 24162 + N*24 - 12*floor((N+4)/18), N=0:33

[2] Sync raster for 120/480/960 kHz applicable to SCells, and 960kHz for PSCell and PCell
Tentative agreement: 
· For sync raster applicable to non-initial access
· Step size <3>, <12>, and <6> for 120, 480, and 960 kHz, respectively
· Clarify the sync raster of 960kHz is not for initial access and [the usage of the 960KHz sync raster for the PSCell is not precluded].
· As per WID, initial access with 960khz is not supported


	Apple
	For sync raster of 960kHz, we are OK with the usage for PSCell.



[bookmark: _2.6.2_CRs/TPs_comments]2.6.2	CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209682
	Nokia: Content OK but should be merged to the CR covering all updates for [n264], i.e., revision of R4-2208541.



2.7	Summary for 2nd round 
2.7.1	Open issues
	
	Status summary 

	Sub-topic #2-1: Channelization (unlicensed operation)
	Channel raster for wider channel bandwidths (800MHz, 1600MHz, 2000MHz)
Agreement: Agree on Option 2
· Option 2:
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}

Sync raster applicable to 120 kHz and 480 kHz
Agreement: Agree on Option 1
· Option 1:
· For 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· For 480 kHz SCS: 24162 + N*24 - 12*floor((N+4)/18), N=0:33

Sync raster step size for 960 kHz operation
Agreement: 
· Step size <6>
· Clarify the sync raster of 960kHz is not for initial access 
· As per WID, initial access with 960kHz is not supported



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

	R4-2209682
	Content seems agreeable. If possible, confirm during GTW session.




Topic #3: Spectrum utilization
3.1	Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208538
On BS RF receiver requirements for the frequency range 52.6 to 71.0 GHz
	Ericsson
	Proposal 1: It is proposed for FR2-2 to adopt SU allocation values given in Table 2.1-4.
Table 2.1-4: NRB and SU allocation FR2
	Frequency range
	SCS
(kHz)
	Transmission bandwidth
(MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	
FR2-1
	60
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A
	N/A

	
	120
	32 (92.2%)
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A

	

FR2-2
	120
	N/A
	62 (89.3%)
	N/A
	248 (89.3%)
	N/A
	N/A
	N/A

	
	480
	N/A
	N/A
	N/A
	61
(87.8%)
	120 (86.4%)
	238 (85.7%)
	N/A

	
	960
	N/A
	N/A
	N/A
	30
(86.4%)
	60
(86.4%)
	119 (85.7%)
	148 (85.2%)




	R4-2209139
52.6-71 GHz System Parameters
	Ericsson
	Spectrum utilization
Observation 1: Given challenges for larger arrays and bandwidths at this frequency range compared to FR2-1, a lower spectral utilization should be considered.  Since continuous CA is supported as part of the agreement additional bandwidth can be realized using continuous CA as an approach rather than increase spectral utilization.
Proposal 1: Spectral utilization consideration captured in Table 1.
Table 1: Spectral utilization for 57 – 71 GHz
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	62
	248
	N/A
	N/A
	N/A

	480
	N/A
	61
	120
	238
	N/A

	960
	N/A
	30
	60
	119
	148




	R4-2209717
On UE Tx RF aspects for FR2-2
	Nokia, Nokia Shanghai Bell
	Proposal 1: Confirm 156 RBs for 2GHz CBW with 960 kHz SCS.
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]




	R4-2210166
60GHz UE TX
	Qualcomm
	Proposal: Use the NRB table values for FR2-2 transmission bandwidth requirements, with [] removed from 156.
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]






3.2	Open issues summary
3.2.1	Sub-topic 3-1: NRB and SU allocation in FR2
Issue 3-1: FR2-2 SU allocation
· Options
· Proposal 1: It is proposed for FR2-2 to adopt SU allocation values given in Table 2.1-4. (Ericsson, R4-2208538/R4-2209139)
Table 2.1-4: NRB and SU allocation FR2
	Frequency range
	SCS
(kHz)
	Transmission bandwidth
(MHz)

	
	
	50
	100
	200
	400
	800
	1600
	2000

	
FR2-1
	60
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A
	N/A

	
	120
	32 (92.2%)
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A

	

FR2-2
	120
	N/A
	62 (89.3%)
	N/A
	248 (89.3%)
	N/A
	N/A
	N/A

	
	480
	N/A
	N/A
	N/A
	61
(87.8%)
	120 (86.4%)
	238 (85.7%)
	N/A

	
	960
	N/A
	N/A
	N/A
	30
(86.4%)
	60
(86.4%)
	119 (85.7%)
	148 (85.2%)


· Proposal 2: Confirm 156 RBs for 2GHz CBW with 960 kHz SCS. (Nokia R4-2209717, Qualcomm R4-2210166)
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	[bookmark: _Hlk101521510]NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



· Recommended WF
· Companies are encouraged to share their views on the two proposals for SU allocation

Discussion: 
ZTE: we still prefer option 2. The proposal 1 will have impact on the analysis of BS RF spec. We do not see the further relaxation is needed for FR2-2.
Ericsson: we are proposing the proposal 1 with the smaller SU, because we should align SU between BS and UE. We do not understand why smaller SU will impact the MPR. We pay the price for larger SU for FR2-1. We are proposing the smaller SU for several entries. We also have larger channel bandwidth, which should be considered.
Nokia: The concern is the digital filtering. But based on our study, we do not see the benefit to have narrower allocation. Our preference is proposal 2.
Apple: we do not think this aspect has been considered last year. We look at the spectrum mask. Based on the spectrum mask, if the spectrum is lower… we have the reasonable requirement for UE to meet the mask. At least the current proposal 2 seems to ask for 95% SU, which is bit too high.
ZTE: to Ericsson, digital filer will be used for different bandwidth. When reduce the SU, the impact of digital filter should be evaluated again. To Apple, we have a dedicated email thread to discuss. Almost all the companies agreed to reuse the SU of FR2-1.
Ericsson: we agree with Apple comment. Our analysis below n 80% was provided last year to consider filter complexity and thermal noise.

Agreement: confirm the numbers for 100MHz and 400MHz for 120 SCS
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



3.3	Companies views’ collection for 1st round 
3.3.1	Open issues 
Issue 3-1: FR2-2 SU allocation
	Company
	Comments

	vivo
	Proposal 2 is OK for us. We can remove the bracket for SU for 2000MHz in P2.

	Nokia, Nokia Shanghai Bell
	We do not agree with proposal 1. The change is motivated by challenges in filtering and difficulties in meeting emissions. However, the filtering that relates to spectrum utilization is digital filtering, and as such plays much lesser role in meeting emission requirements. We do not recognize the implementation challenges to be at level that they would justify reduced spectrum utilization. 
Therefore, we support proposal 2 and confirming the working assumption from previous meeting and removing square brackets from 2000 MHz ChBW.

	Huawei
	Considering that the SU topic was not really extensively discussed so far, we would be fine not to rush into conclusions. Considering the emission requirements as the primary problem here, we would like to hear more on the motivation to reduce the (single-carrier) SU.  
More discussion needed. 

	ZTE
	We disagree with proposals and this would have big impacts on UE MPR evaluation and BS RF specifications and it’s too late to reopen the discussion again.

	Ericsson
	We are ok to compromise to confirm the values shown above in green, and update with the values we have proposed for the larger SCS/BW combinations.  See complete table below.
Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	61
	120
	238
	N/A

	960
	N/A
	30
	60
	119
	148




	Apple
	We also share the view that for large CBW and higher SCS (480/960kHz), the current proposed 95% SU is too high.

	QCOM
	We agree confirming the GTW values in green. In addition, we agree with proposal 2 and removal of the [] around [156]. 
It appears companies are not aligned here on the other values.
At least we should agree the GTW green values to make some progress on MPR for 120 kHz SCS.

	Intel
	GTW green values can be confirmed
Given the timeline, we can discuss a lower value for 800MHz/1600MHz/2000MHz as a compromise to conclude the topic (perhaps somewhere in the middle of the working assumption and Ericsson’s proposal)


  
3.4	Summary for 1st round 
3.4.1	Open issues 
	
	Status summary 

	Sub-topic #3-1: SU allocation
	Outcome of GTW session on May 10th:
Agreement: confirm the numbers for 100MHz and 400MHz for 120 SCS
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



Candidate options:
· Option 1: Confirm working assumption and 156 RBs for 2GHz CBW with 960 kHz SCS  
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



· Option 2: Confirm the values in green, and update table with values in yellow proposed for the larger SCS/BW combinations
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	61
	120
	238
	N/A

	960
	N/A
	30
	60
	119
	148



· Option 3: Confirm GTW green values and discuss a lower value for 800MHz/1600MHz /2000MHz as a compromise to conclude the topic (somewhere in the middle of the working assumption and Option 2 above)

Recommendations for 2nd round:
Consider the three options listed above and focus on reaching a compromise as soon as possible



3.5	Discussion on 2nd round
· Choose from the following options:
· Option 1: Confirm working assumption and 156 RBs for 2GHz CBW with 960 kHz SCS  
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



· Option 2: Confirm the values in green, and update table with values in yellow proposed for the larger SCS/BW combinations
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	61
	120
	238
	N/A

	960
	N/A
	30
	60
	119
	148



· Option 3: Confirm GTW green values and discuss a lower value for 800MHz/1600MHz /2000MHz as a compromise to conclude the topic (somewhere in the middle of the working assumption and Option 2 above)

· Recommended WF
· Companies are encouraged to consider the three options listed above and focus on reaching a compromise as soon as possible.

3.6	Companies’ views’ collection for 2nd round 
3.6.1	Open issues 
Sub-topic 3-1: FR2-2 SU allocation
	Company
	Comments

	Intel
	We are open to further discuss if needed, but Option 3 can be a way forward to finalize the requirement. We can consider roughly 90% as a compromise.

	Nokia
	Values in option 1 shall be used. We have seen no quantifiable technical justification to reduce SU and change the earlier assumption. 

	Ericsson
	We have contributed with technical background related to following aspects. 
As one example the transmitter in-band requirement such as Adjacent Channel Leakage Ratio (ACLR) and receiver in-band requirement such as Adjacent Channel Selectivity (ACS) will translate to channel filter suppression characteristics. As SU is a common BS and UE system parameter, aspects around other requirements such as occupied bandwidth should be considered. For FR2-1 UE where the decided SU makes the occupied bandwidth requirement to become the strictest requirement in terms of in-band unwanted emissions resulting in reduced available UE power. For the BS is larger than then what is required for occupied bandwidth. 
As propagation conditions degrades over frequency, it is essential to have proper SU levels to make sure that the MPR on the UE side is kept to a minimum to ensure reasonable coverage in UL. 
Other factors influencing SU for NR in the frequency range 52.6 to 71.0 GHz is as following:
1.	Large array antenna sizes with reduced physical size due to higher frequency, the filtering resources needed to be optimized considering both size, power consumption and thermal aspects.
2.	For large carrier bandwidths of up to 2000 MHz the digital filtering could be more challenging depending on ACLR, ACS and occupied bandwidth. Filters with steep slopes requires many taps at high sample rates.
3.	Higher SCS resulting in higher modulation spectra as 960 kHz SCS will have at least 9 dB higher modulation spectra compared to 120 kHz SCS. This implies that with similar requirement of e.g., OBUE or ACS, the filter attenuation need to be 9 dB higher for 960 kHz SCS compared to 120 kHz SCS. 
From the unlicensed perspective requirements [4] upon the occupied bandwidth does not contain any “flat PSD” requirement to what has been discussed on the 5 GHz NR-U range. The occupied channel bandwidth defined in [4] is the bandwidth containing 99% of the power of the signal. The occupied bandwidth shall be less than the nominal channel bandwidth, which is declared and used for the foundation of the spectrum emissions mask requirement. The device must comply with the occupied bandwidth while supporting at least one mode of operation with a necessary bandwidth of 70% of the declared nominal channel bandwidth. This means that the SU for licensed operations in 66 to 71 GHz could be significantly less than 90 to 95% typically assumed for FR2-1 below 52.6 GHz.
We have also offered a compromise in last version of draft CR to TS 38.104 uploaded to the server.

	Huawei
	We tend to agree with technical concerns from Ericsson, while Nokia view is also understood as there is no firm justification behind the numbers proposed. 
For sake of compromise, we would be fine to consider option 3 as the WF. SU target of roughly 90% seems acceptable. 

	Moderator
	Outcome of GTW session on May 17th:
Agreement: For spectrum utilization, in principle the around 90% SU is agreeable for 800MHz and 1600MHz
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	[124]
	[248]
	N/A

	960
	N/A
	33
	[62]
	[124]
	148



Recommended WF: Please provide feedback on whether the brackets in the above table can be removed



3.7	Summary for 2nd round 
3.7.1	Open issues
	
	Status summary 

	Sub-topic #3-1: SU allocation
	Agreement:
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	124
	248
	N/A

	960
	N/A
	33
	62
	124
	148







Recommendations for Tdocs
4.1	1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2210577
	WF on system parameters for NR extension to 71GHz
	Intel Corporation
	

	R4-2210785
	Draft reply LS on the minimum guard period between two SRS resources for antenna switching
	CATT
	Revision of R4-2208143

	R4-2210786
	Draft CR to TS 38.104: Addition of FR2-2definition in subclause 5.1, n263 in subclause 5.2 and transmission bandwidth information in subclause 5.3
	Ericsson
	Revision of R4-2208540

	R4-2210787
	Draft CR to TS 38.104: Addition of support for band n264 for licensed operation within 66000 to 71000 MHz
	Ericsson
	Revision of R4-2208541

	R4-2210788
	Draft CR for TS 38.101-2: Introduction of system parameters for FR2-2
	vivo
	Revision of R4-2208617

	R4-2210789
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Revision of R4-2210117

	R4-2210790
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Revision of R4-2210118



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation
	Comments

	R4-2207780
	
	Remaining issues on system parameters for NR operation in 52.6GHz – 71GHz
	Apple
	Noted
	

	R4-2208045
	
	UE features for NR ext. to 71GHz WI
	Intel Corporation
	Noted
	

	R4-2208046
	
	Further views on channelization for FR2-2
	Intel Corporation
	Noted
	

	R4-2208047
	
	Draft CR to introduce the channel and sync rasters of band n263 (option 1)
	Intel Corporation
	Not pursued
	Discussions will focus on Option 2

	R4-2208048
	
	Draft CR to introduce the channel and sync rasters of band n263 (option 1)
	Intel Corporation
	Not pursued
	Discussions will focus on Option 2

	R4-2208143
	R4-2210785
	Draft reply LS on the minimum guard period between two SRS resources for antenna switching
	CATT
	To be revised
	

	R4-2208479
	
	System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208540
	R4-2210786
	Draft CR to TS 38.104: Addition of FR2-2definition in subclause 5.1, n263 in subclause 5.2 and transmission bandwidth information in subclause 5.3
	Ericsson
	To be revised
	

	R4-2208541
	R4-2210787
	Draft CR to TS 38.104: Addition of support for band n264 for licensed operation within 66000 to 71000 MHz
	Ericsson
	To be revised
	Consider comments provided in Section 1.3.2 and include content of draft CR R4-2209683

	R4-2208617
	R4-2210788
	Draft CR for TS 38.101-2: Introduction of system parameters for FR2-2
	vivo
	To be revised
	

	R4-2208618
	
	Further discussion on channel raster and sync raster for NR extending to 71GHz
	vivo
	Noted
	

	R4-2208649
	
	60GHz channel and synchronization raster
	LGE
	Noted
	

	R4-2208763
	
	Reply LS on the minimum guard period between two SRS resources for antenna switching
	Huawei, HiSilicon
	Noted
	

	R4-2209139
	
	52.6-71 GHz System Parameters
	Ericsson
	Noted
	

	R4-2209509
	
	Further discussion and draft reply LS on minimum guard symbol of SRS
	Xiaomi
	Noted
	

	R4-2209682
	
	Draft CR to TS 38.101-2: Channel arrangement and channel bandwidths for 66-71 GHz
	Huawei, HiSilicon
	Return to
	No feedback received during 1st round
Discuss content in round 2

	R4-2209683
	
	Draft CR to TS 38.104: Channel arrangement and channel bandwidths for 66-71 GHz
	Huawei, HiSilicon
	To be merged into revision of draft CR R4-2208541
	

	R4-2209716
	
	UE features for NR in 52.6 GHz – 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2210080
	
	draft CR 38.101-3 on FR2-2 DC/CA with FR1 anchor
	Ericsson
	Postponed
	

	R4-2210117
	R4-2210789
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	To be revised
	

	R4-2210118
	R4-2210790
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	To be revised
	

	R4-2210188
	
	60GHz UE bandwidths
	Qualcomm
	Noted
	



4.2	2nd round 
	[bookmark: _Hlk103837100]Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2210577
	
	WF on system parameters for NR extension to 71GHz
	Intel Corporation
	Agreeable
	

	R4-2208143
	R4-2210785
	Draft reply LS on the minimum guard period between two SRS resources for antenna switching
	CATT
	Not pursued
	

	R4-2208540
	R4-2210786
	Draft CR to TS 38.104: Addition of FR2-2definition in subclause 5.1, n263 in subclause 5.2 and transmission bandwidth information in subclause 5.3
	Ericsson
	Agreeable
	

	R4-2208541
	R4-2210787
	Draft CR to TS 38.104: Addition of support for band n264 for licensed operation within 66000 to 71000 MHz
	Ericsson
	Agreeable
	

	R4-2208617
	R4-2210788
	Draft CR for TS 38.101-2: Introduction of system parameters for FR2-2
	vivo
	Agreeable
	

	R4-2209682
	
	Draft CR to TS 38.101-2: Channel arrangement and channel bandwidths for 66-71 GHz
	Huawei, HiSilicon
	Not pursued
	

	R4-2210117
	R4-2210789
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Agreeable
	

	R4-2210118
	R4-2210790
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel Corporation
	Agreeable
	



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

	vivo
	Zhou Shuai
	shuai.zhou@vivo.com

	Nokia, Nokia Shanghai Bell
	Toni Lähteensuo
	Toni.h.lahteensuo (at) nokia.com

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	Intel
	Aida Vera López
	aida.l.vera.lopez@intel.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Samsung 
	Yankun Li
	Yankun.li@sumsuang.com

	Apple
	Steven Chen
	steven.x.chen@apple.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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