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Introduction
This email thread discuss the band definition for 6GHz licensed band. The contributions are in agenda 8.1, which includes:
· Topic #1: System parameters
· Topic #2: UE RF requirements
· Topic #3: BS RF requirements
· T	opic #4: Incoming  LS

Topic #1: System parameters 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208196
	CATT
	Proposal 1: Follow the legacy approach to define the channel raster as Table 2-1.
Table 2-1: Applicable NR ARFCN
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> – 875000
	828334 – <1> – 875000

	
	30
	828334 – <2> – 875000
	828334 – <2> – 875000



Proposal 2: Adopt one value from 1 to 7 for the step size of sync raster.
Table 2-2: Applicable SS raster entries
	NR operating band
	SS Block SCS
	SS Block pattern1
			Range of GSCN
(First – <Step size> – Last)

	[n104]
	30 kHz
	Case C
	9881 – <1~7> – 10360




	R4-2208407
	CMCC
	Observation 1: some UE may not check the carrier center frequency when it is accessing or has accessed the network. In some case even when the carrier center is not aligned with channel raster, such UE could also successfully access the network.
Proposal 1: for 6GHz channel raster, it is suggested to reuse the legacy approach with 15KHz and 30KHz.
Proposal 2: define middle 4 as step size to calculate GSCN. 

	R4-2208547
	Huawei, HiSilicon, China Unicom
	Proposal 1: It is proposed to follow the legacy approach to define channel raster.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n104
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



Proposal 2: It is proposed to adopt the Sync raster in Table 2-2for 6GHz NR licensed band
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n104
	30 kHz
	Case C
	Option 1: 9881 – <1> – 10360
Option 2: 9885 – <5> – 10360





	R4-2208655
	Nokia, Nokia Shanghai Bell
	We propose Option 1 in the WF [1].
Proposal 1: Channel raster for n104 is 15/30 kHz.
Proposal 2: SS block SCS is 30 kHz and Case C pattern for n104
Proposal 3: GSCN step size is 7 (or less).

	R4-2208860
	Xiaomi
	Proposal 1: Follow the legacy approach: define the channel raster as 15kHz and 30kHz shown in below.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	[nX]
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



Proposal 2: SCS for the SSB should be specified as 30 kHz SCS with block pattern C, the step size could be chosen from [1 to 7].

	R4-2208890
	Ericsson
	Observation1: The NR-U approach for channel and synchronization raster is motivated by the fact that 802.11ax standard has specified a fixed channel allocations that would be used worldwide when deploying WiFi in the 6 GHz band.

Observation2: Other Administrations than RCC have shown interest for a licensed 6GHz band but only RCC channel arrangement is known per today. RAN4 shall take this aspect into account when specifying the new 6 GHz licensed band.

Proposal1: Specify upper 6GHz licensed band channel raster according the following table: 
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



Proposal2: Specify the new 6 GHz licensed band n104 sync raster according the following:
· SS block: 30kHz SCS– Case C pattern
· Step size value: 3 (note that 4 or 5 would also be acceptable).


	R4-2209579
	ZTE Corporation
	Proposal 1: to define channel raster 15KHz and 30KHz (step size is equal to 2) for 6425-7125MHz.
Proposal 2: to have the step size 4 of sync raster for 6425-7125MHz;

	R4-2210195
	Qualcomm Incorporated
	The channel raster for the 6 GHz licensed band should conform to the channelization described in [2].  In other words, the channel raster should be specified at 5 MHz resolution to accommodate frequency blocks of 10, 20, and 30 MHz which may be aggregated together for wider channels.  The sync raster should also be compatible with this channelization, especially considering the extent of this band and the impact on UE cell search.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1 – Channel arrangment
Issue 1-1: Channel raster
· Proposals:
· Option 1: follow the legacy approach: 15kHz and 30kHz (Supported by CATT, CMCC, Huawei, China Unicom, Nokia, Xiaomi, Ericsson, ZTE Corporation)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	nx
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



· Option 2: the channel raster is specified at ~5 MHz resolution (Supported by Qualcomm)
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	nXYZ
	15
	828667 – <333, 334> – 874667
	828667 – <333, 334> – 874667


The ARFCN available for this band as follows
ARFCN0 = 828667
ARFCNn+1 = ARFCNn + 333 if n mod 3 ≠ 0
ARFCNn+1 = ARFCNn + 334 if n mod 3 = 0
ARFCN138 = 8874667
Where n = {0, 1, 2, … 138}.
·  Recommended WF
· TBA based on 1st round discussion

Issue 1-2: Synchronization raster

· Proposals: 
· Option 1:  
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7] (Note: 3, 4, 5 would be acceptable from most proposals in this meeting).
· Option 2:  
· SS block: 30kHz SCS– Case C pattern
· based on ~ 5MHz channel raster and the raster entries are FFS

· Recommended WF
· SS block: 30kHz SCS– Case C pattern
· Step size and raster entries: TBA based on 1st round discussion

Companies views’ collection for 1st round 
Open issues 
Collection of comments:
To Sub-topic 1 –Channel arrangement
	Company
	Comments 

	Company A
	Issue 1-1: Comment
Issue 1-2: Comment


	Nokia
	Issue 1-1: Support Option 1.
Issue 1-2Support Option 1. Step size 3, 4, and 5 is ok to us.


	Spark NZ
	Issue 1-1
WRC 23 agenda item  1,2 is about the identification of frequency bands 3 300 - 3 400 MHz (Region 2 and amend footnote in Region 1), 3 600 - 3 800 MHz (Region 2), 6 425 - 7 025 MHz (Region 1), 7 025 - 7 125 MHz (globally) and 10.0 - 10.5 GHz (Region 2) for IMT including possible allocations to the mobile service on a primary basis. Even though the band 6425- 7025 is under consideration for Region 1, following past precedents at WRC,  once a band is approved for IMT, countries beyond the borders of Region 1  may also adopt that band via country footnotes or other means. Therefore, this band [n104]  is of much wider interest than RCC. However only RCC channel arrangements are known today but this will be further clarified post WRC for non RCC jurisdictions.
It is  therefore suggested that any work RAN 4 does must be applicable to other jurisdictions. In this regard we support the legacy approach.
We would also like to point out that the WRC 23 may impose sharing conditions to co exist with incumbent services that IMT may have to comply with.  Whilst these conditions are not known yet,  but we must build flexibility to accommodate such changes.

Issue 1-2
Support the moderator proposed  WF

	Meta
	Issue 1-1: Prefer option1 with legacy approach in n96 and n102
Issue 1-2: Support option 1


	Huawei
	Issue 1-1: 
Option 1, to consider that it make it possible to extend for other regions, e.g. some administrations than RCC have already shown interests for licensed operation in the frequency range.
Issue 1-2: 
Option1, we are ok with step size 3, 4, and 5, and propose companies to indicate their preference in order to decide the final number.

	CMCC
	Issue 1-1: channel raster
Option 1 is preferred by us.
From our understanding, we don’t see any performance gain of enlarging channel raster. Enlarging channel raster will not shrink cell search time and 15KHz/30kHz could work even for wider channels. Besides, according to spectrum auction/allocation experience, 6GHz is not the only spectrum that use 5MHz block as basic unit for spectrum auction/allocation. Many FR1 spectrum were auctioned or allocated with 5MHz/10MHz spectrum block. So we don’t need to enlarge channel raster just for 6GHz.
Issue 1-2: option 1 is preferred. For step size, 3,4,5 are all OK for us.
Step size should consider the trade-off between cell search time and GSCN opportunity. Less step size, longer search time but more GSCN opportunity. Larger step size, shorted search time but less GSCN opportunity. So 4, the middle value between 1 and 7 seems like reasonable.


	Skyworks
	Issue 1-1: channel raster
Given the large BW and no need to support CBW smaller than 20MHz, a 5MHz channel raster should be sufficient. At least we believe that there is no need for the full flexibility of option 1 and a larger step size can be used.
Issue 1-2: synch raster
Same as above, step size should be adapted to 20MHz smallest CBW and reduce the number of entries based on Issue 1-1 outcome

	Ericsson
	Issue 1-1: Option 1. The option 2 is not complete (30kHz is missing), more complicated and limiting the usage of this band for any other band arrangement different from RCC. There is no reason to limit the channel raster to 5 MHz granularity, the UE is told where to find the carrier grid once the GSCN/SSB/SIB1 is decoded. There is no requirement on any raster alignment with other technologies like in the 5 and 6 GHz NR-U ranges. Moreover, the 5 MHz granularity would also cripple CA operation and aggregation of unequal CHBW (the CA spacing should be a multiple of SCS and internal GB symmetric).
Issue 1-2: Option 1. It follows synchronization raster used for all licensed bands. Using a step size of 3-4 (or even higher) will give the same (or even higher) gain in UE search time comparing to option 2. A low value would facilitate introduction of smaller channel bandwidths later on if desired.

	Samsung 
	Issue 1-1/2: we support to reuse the same system parameter design as legacy NR licensed bands. Hence we support option 1 for both issue 1-1 and issue 1-2. 

	Qualcomm
	Fundamentally, the discussion is about whether this band is to be defined according to the RCC recommendation, or whether to define the band more generally for possible future use in other countries.  If the band is to be defined according to the information available from the RCC recommendation, then we don’t see the need to define a more general raster.  However, we recognize that there may be other countries in the future with ambitions to use this band who may not comply with the RCC recommendation (the raster and/or any of the other technical rules).  Hence, for forward compatibility, we are ok to define a general SCS-based raster for this band.
For sync raster, we prefer a larger step size to reduce the search time.  The exact value can be further discussed, but perhaps a value of 4 could be a good compromise.

	Apple
	As mentioned by Qualcomm, fundamentally speaking it is whether we define this band in accordance with the RCC Recommendation or we design it in a more flexible way so that it can be supported in other countries/regions. Referring to comments from Spark, WRC23 will consider IMT identification for 6425-7125MHz (Region 1) and 7025-7125MHz (globally), but we do not know outcome of these decisions. Furthermore, local regulators might introduce additional restrictions to ensure co-existence with other services. Based on that we will be open to explore “compromised” approaches when the basic channel raster is based on SCS, but for time being it is limited to the RCC channels with an assumption that it can changed/revised once we have more information from other regulators. 

	MediaTek
	1-1: Option 1 would be more futureproof to allow this band is to be extendable to other regions later. 
1-2: Option 1 is preferred to allow extension to other regions later but see detailed points below: 
· Regarding GSCN step size, and possible futureproof-ness for any smaller minimum BWs, it would be good to clarify already for the first specification which CORESET#0 configuration table in clause 13 of TS38.213 is applicable for 6GHz licensed band, and whether that would still be the case in the future. The calculations in our contribution to RAN4#102-e were based on needing a 5MHz channel raster (with GSCN step size of 5) with CORESET#0 values according to 5/10MHz minimum channel BW table in TS38.213, but that table is not applicable for 20MHz minimum channel BW today. The 40MHz minimum channel BW tables (13-5/13-6) were recently updated to cover smaller minimum bandwidths for n79 but have different CORESET#0 offsets compared to tables 13-2 and 13-3.
As the band is only applicable for operation in RCC countries currently, it would be good for the spec to limit the required searching when operating in RCC countries, even if the spec defined a finer GSCN raster for the band.

	Xiaomi
	Issue 1-1: Support Option 1.
Issue 1-2Support Option 1.

	China Unicom
	Issue 1-1: Option 1. We support to follow the legacy approach to define channel raster.
Issue 1-2: Option 1.

	vivo
	We support the legacy approach, i.e., Option 1 for Issue 1-1 and 1-2.

	Huawei
	To MediaTek:
On the CORESET#0 values, the values according to 5/10 MHz minimum channel bandwidth Tables in TS 38.213 are applied. A NOTE similar as that for n79 is needed to clarify the values in those tables (i.e. Table 13-3 and Table 13-4) are applied regardless of the minimum channel bandwidth.

	CATT
	Issue 1-1：
Option 1. Sync raster is a very fundamental requirement. The SCS based generic design should be reused for this band for licensed operation. We should not consider RCC region specific raster which will limiting the extension of this band to other applicable countries in the future.
Issue 1-2: 
Option1. The step size can be further discussed.

	ZTE
	Issue 1-1: 
this is not compatible for higher SCS especially for CA scenario as mentioned by Ericsson. 
Issue 1-2:
Fine with recommended WF.

	MediaTek
	To Huawei:
I think this may need some further confirmation as we seem to be redefining RAN1 spec applicability here? The tables 13-3 and 13-4 indicate that n79 is “not” covered by those tables, as it says “except for bands in 38.101”. It does not indicate that additional bands with different minimum channel bandwidths can be covered by those tables. For additional bands covered (i.e. n79 now we have a lower minimum channel BW), those tables seem to use “and for bands in 38.101” (see the tables 13-6 and 13-7). Is there any intention to confirm this with RAN1?

	Skyworks
	Issue 1-1: and Issue 1-2: We are no against selecting channel rasters in a more generic way but it should be targeting the support of 20MHz as the smallest CBW with the minimum of raster points at least for Synch

	Huawei
	To MediaTek: 
Yes, we can further check this with RAN1. It seems I have different understanding with you on the RAN1 update for n79. In my understanding, tables 13-6 and 13-7 are applies for the existing sync raster entries for n79, while tables 13-3 and 13-4 are applies for the newly added raster entries for smaller channel bandwidths. For the new band n104, I try to propose that 13-3 and 13-4 are applies regardless of the condition defined in RAN1 spec on the minimum channel bandwidth, since the BWs for n104 would larger than 5/10 MHz anyway. 




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1: Channel raster



	Based on 1st round discussion, almost all the companies are ok to option 1, i.e. define a general SCS-based raster for this band. And Apple is open to explore “compromised” approaches based on SCS raster. Moderator suggest to agree on option 1 and further additions can be further discussed when implementing the agreements into the big CR at 2nd round.
· Option 1: follow the legacy approach: 15kHz and 30kHz (Supported by CATT, CMCC, Huawei, China Unicom, Nokia, Xiaomi, Ericsson, ZTE Corporation, Spark NZ, Meta, Samsung, MediaTek, vivo)
· Option 2: the channel raster is specified at ~5 MHz resolution (Supported by Qualcomm (ok with Option 1 for forward compatibility), Skyworks (not against Option 1 but support to define the minimum of sync raster points)

Tentative agreements:
· Follow the legacy approach: 15kHz and 30kHz
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	N104
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000




	Issue 1-2: Synchronization raster
	Based on 1st round discussion and the outcome of Issue 1-1, option 1 should be agreeable. 
· Option 1:  (Supported by CATT, CMCC, Huawei, China Unicom, Nokia, Xiaomi, Ericsson, ZTE Corporation, Spark NZ, Meta, Samsung, MediaTek, vivo)
Regarding the step size, some companies give the following feedback and Skyworks propose to define the minimum of sync raster points. Moderator suggest to further check whether a value of 4 could be a compromise at 2nd round.
Step size 3, 4, and 5: Nokia, Huawei, CMCC,  ZTE, 
Step size 3, 4: Ericsson
Step size 4: Qualcomm
Regarding CORESET#0 configuration table to be used for the band, it is proposed to further discuss at 2nd round.
Tentative agreements:
· SS block: 30kHz SCS– Case C pattern
· TBD on Step size and the CORESET#0 assumptions




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	




Discussion on 2nd round (if applicable)

	Issues
	Company Comments

	Issue 1-2: Synchronization raster
	Company A:
Company B:


	
	

	
	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #2: UE RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207664
	Apple
	Proposal 1:	Reference sensitivity requirements are defined as follows:
Proposal 1a:	For 15kHz SCS, "-86.1 + 10log10(N_rb/216)".
Proposal 1b:	For 30kHz SCS, "-86.3 + 10log10(N_rb/106)".
Proposal 1c:	For 60kHz SCS, "-86.5 + 10log10(N_rb/51)".
Proposal 2:	In-band blocking requirements are defined as follows:
Proposal 2a:	Serving signal power is set to REFSENS+9Db
Proposal 2b:	The blocker signal bandwidth is set according to the serving signal bandwidth (same as for band n79).
Proposal 2c:	The blocker signal power (i.e. -56 / -44dBm), offset and frequency can be re-used from band n79.
Proposal 3:	Out-of-band blocking requirements are defined as follows:
Proposal 3a:	Serving signal power is set to REFSENS+9Db
Proposal 3b:	For the frequency range 1-5925MHz, the blocker signal power (-15dBm, -20dBm, and -30dBm) and frequency are re-used from band n79/n96.
Proposal 3c:	For the frequency range 5925-6425MHz, the blocker signal power is set to -33dBm.
Proposal 3d:	For the frequency range above 7125MHz, the blocker signal power is set to -20dBm.

	R4-2208197
	CATT
	Not available

	R4-2208340
	Mediatek India Technology Pvt.
	Proposal 1: From UE implementation perspective, UE NF level increases from 4200MHz to 7125MHz. NR band’s highest-channel frequency should be considered for defining REFSENS. It is better not to reuse the same REFSENS as n77 for the NR licensed band 6425 – 7125 MHz due to increased NF. 
Proposal 2: Based on FE architecture in Figure 2-1 and 6GHz band’s higher operation frequency, the 6GHz band NF is higher than band n79’s NF. It is better to combine options 1 and 4 in WF[1] to give the NF of 11.5~13.5Db as a starting point for REFSENS in NR licensed band 6425 – 7125 MHz.

	R4-2208408
	CMCC
	Observation 1: both the ACLR and SEM in 38.101-1 and 38.921 are OK for us.
Proposal 1: if relaxed ACLR is approved finally, we suggest to improve MPR value to extend UL coverage which is very important for the higher 6GHz frequency.
Proposal 2: the same blocking requirement as in 38.101-1 is also applicable for 6425-7125MHz.

	R4-2208548
	Huawei, HiSilicon, China Unicom
	Proposal 1: Specify PC3 as first priority and default power class, using 1Tx as reference architecture. Specify PC2 1Tx if time allows.  (PC2 2Tx is FFS)
Proposal 2: PC3 UE ACLR=26 Db and PC2 UE ACLR=27 Db.
For spectral mask, it is proposed to adopt the mask concluded in the SI which is relaxed general NR FR1 spectrum mask by3 Db at the channel edge ± 0 – 5 MHz.
Proposal 3: it is proposed to adopt the spectral mask concluded in the SI.
Proposal 4: If the ACLR/SEM requirements are relaxed as suggested in TR 38.921 for the 6GHz licensed band, the PC2/PC3 MPR requirements for outer allocations could be improved by 1 Db for QPSK/16QAM.
Proposal 5: A-MPR is not needed according to RCC Recommendation 1/21.
Proposal 6: E-UTRA Band 1, 3, 7, 8, 20 and NR Band n77, n78 are the protected band for n104 UE co-existence.

	R4-2208549
	Huawei, HiSilicon, China Unicom
	Proposal 1: it is proposed to define the REFSENS for 6425 – 7125MHz band n104 based on 10 Db NF.
Proposal 2: Four Rx antenna ports shall be the baseline for the 6GHz licensed band.
Proposal 3: it is proposed to use existing in-band blocking in TS 38.101-1 Table 7.6.2-4 and out-of-band blocking in Table 7.6.3-4 for 6425 – 7125MHz band n104.

	R4-2208861
	Xiaomi
	Proposal 1: Adopt [10.5-12] Db NF for 6GHz NR band.

	R4-2208891
	Ericsson
	Proposal1: For the new 6 GHz licensed band, ACLR, SEM and MPR should be specified based on the limits from sub-6GHz. Those values might be revisited later as they are more stringent than necessary.
Proposal2: Specify UE REFSENS for the new 6 GHz licensed band considering a 11.5 Db NF.
Proposal3: Specify UE In-bland blocking requirement as specified for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, i.e. tables 7.6.2-3 and 7.6.2-4 in TS 38.101-1.
Proposal4: Specify UE Out-of-band blocking requirement as specified for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, i.e. tables 7.6.3-3 and 7.6.3-4 in TS 38.101-1.
Proposal5: Specify UE Narrow band blocking requirement as specified for NR bands, i.e. tables 7.6.4-1 in TS 38.101-1.

	R4-2209580
	ZTE Corporation
	Proposal 1: to support the option 1 for reusing the existing UE MPR, ACLR and SEM requirement for licensed 6GHz;
Proposal 2: fine with option 2 10.5Db NF and option 3 10Db for NF for 6GHz licensed band.
Proposal 3: to use the existing blocking requirement above 3300MHz in TS 38.101-1 for 6425-7125MHz.

	R4-2210196
	Qualcomm Incorporated
	ACLR, SEM, MPR
Proposal:  Adopt option 1 for ACLR, SEM, and MPR.  ACLR, SEM, and other relevant requirements are not relaxed, and current MPR can be applied to the 6 GHz band.

Reference sensitivity
Proposal:  Support Option 1: 11.5 Db NF (Nokia, Ericsson, Skyworks)
In-band and out-of-band blocking
For in-band blocking, the requirements currently apply to bands n77, n78, and n79.  These same requirements can also apply to the 6 GHz licensed band denoted as Band [n104]. 
Out-of-band blocking requirements for Band n104.  
· Range 1 OOBB is not applicable for Band n104.
· Range 2 extends 3*CBW up to 150 MHz beyond the upper edge of Band n104.  Range 2 extends down to 150 MHz or 3*CBW below 5925 MHz on the low side of the band.  
· Range 3 applies for larger offsets with a relaxation in interferer power to -20 dBm for frequencies greater than 750 MHz below 5925 MHz and for all frequencies above Band n104.

Narrowband blocking requirements are not applicable to Band n104.
Additional spurious emissions
Complete the specifications in a timely manner considering options
1. Complete the work item and specification of Band n104 based on feedback from RCC if remaining ambiguities are resolved.
1. Complete the specification work for Band n104 assuming no additional emission requirements.  It is recognized that in the future, new NS values could be added to the band to reflect additional emission requirements and A-MPR as needed.  Additional hardware-based filtering would not be assumed.
1. Complete the specification work for Band n104, but include FFS and/or a note indicating additional requirements and restrictions may still be forthcoming.

Power class 2
Proposal:  PC2 is specified for Band n104 in addition to PC3.  The existing PC2 requirements for 1Tx apply.
Uplink MIMO
It is recommended to add UL MIMO separately for this band at a later date after completion of the band.
4Rx
It is proposed that Band n104 is also indicated with 4Rx as the baseline.  The reference sensitivity offset for 4Rx is proposed to be -2.2 Db aligned with the offset for Bands n77, n78, and n79.

	R4-2210197
	Qualcomm Incorporated
	Big CR for 38.101-1: Introduction of NR licensed band 6425 – 7125 MHz

	R4-2207713
	RCC Commission on Spectrum and Satellite Orbits
	Reply to Liaison statement of 3GPP TSG RAN on the inclusion of the 6425-7125 MHz frequency band in the 3GPP specification for 5G-NR / IMT-2020 systems



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 – TX requirements
Issue 2-1-1: Maximum output power
· Proposals:
· Proposal 1: PC2 is specified for Band n104 in addition to PC3, using 1Tx as reference architecture.

· Recommended WF
· Discuss whether the proposal is agreeable

Issue 2-1-2: MPR, ACLR and SEM

· Proposals: 
· Option 1: ACLR, SEM, and other relevant requirements are not relaxed, and current MPR can be applied to n104  (Supported by ZTE, Qualcomm)

· Option 2:

· PC3 UE ACLR=26 Db and PC2 UE ACLR=27 Db
· SEM requirements are relaxed as suggested in TR 38.921
· the PC2/PC3 MPR requirements for outer allocations are improved by 1 Db for QPSK/16QAM
(Supported by Huawei, China Unicom)
· Option 3: adopt Option 1 for ACLR, SEM, and MPR in Rel-17 and these values might be revisited later as they are more stringent than necessary in future release. (Supported by Ericsson)
· Recommended WF
· Discuss which option is agreeable

Issue 2-1-3: A-MPR
· Proposals: 
· Option 1: A-MPR is not needed according to RCC Recommendation 1/21, and the assumptions is to be further confirmed by RCC reply LS
· Option 2: Complete the work item and specification of Band n104 based on feedback from RCC if remaining ambiguities are resolved.
· Option 3: Complete the specification work for Band n104 assuming no additional emission requirements.  It is recognized that in the future, new NS values could be added to the band to reflect additional emission requirements and A-MPR as needed.  Additional hardware-based filtering would not be assumed.
· Option 4: Complete the specification work for Band n104, but include FFS and/or a note indicating additional requirements and restrictions may still be forthcoming.

· Recommended WF
· Based on the RCC reply LS in R4-2207713,  discuss which option is agreeable

Issue 2-1-4: Uplink MIMO
· Proposal: 
· Add UL MIMO separately for this band at a later date after completion of the band.

· Recommended WF
· Discuss whether the proposal is agreeable

Sub-topic 2-2 – RX requirements
Issue 2-2-1: Reference sensitivity
Proposals: 
	Company
	Tdoc
	NF proposals (Db)

	Apple
	R4-2207664
	13.5

	Mediatek
	R4-2208340
	11.5~13.5

	Huawei, HiSilicon, China Unicom
	R4-2208549
	10

	Xiaomi
	R4-2208861
	10.5-12

	Ericsson
	R4-2208891
	11.5

	ZTE
	R4-2209580
	10, 10.5

	Qualcomm Incorporated
	R4-2210196
	11.5

	Skyworks
	R4-2203653
	11.5

	Average
	
	11.5



· Recommended WF
· TBA based on 1st round discussion


Issue 2-2-2: In-band blocking
· Proposals:
· Option 1: Adopt the existing in-band blocking requirement as specified for bands above 3300MHz in Tables 7.6.2-3 and 7.6.2-4 in 38.101-1 for n104. (Supported by CMCC, Huawei, China Unicom, Ericsson, ZTE, Qualcomm)
· Option 2: Reuse existing in-band blocking requirement as specified for bands above 3300MHz except that serving signal power is set to REFSENS+9Db. (Supported by Apple)

· Recommended WF
· TBA based on 1st round discussion


Issue 2-2-3: Out-of-band blocking
· Proposals:
· Option 1: 
Table 7.6.3-4: Out of-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	NR band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	n77, n78 (NOTE 3)
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low ≤      -3*BWChannel
or
3*BWChannel ≤ f – FDL_high < 60
	-200 < f – FDL_low ≤    -MAX(60,3*BWChannel)
or
MAX(60,3*BWChannel) ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*BWChannel)
or
FDL_high                      + MAX(200,3*BWChannel)
≤ f ≤ 12750

	n79 (NOTE 4)
	Finterferer (CW)
	MHz
	N/A
	-150 < f – FDL_low ≤           -MAX(60,3*BWChannel)
or
MAX(60,3*BWChannel) ≤ f – FDL_high < 150
	1 ≤ f ≤ FDL_low – MAX(150,3*BWChannel)
or
FDL_high                      + MAX(150,3*BWChannel)
≤ f ≤ 12750

	n104 (NOTE 5)
	Finterferer (CW)
	MHz
	N/A
	-150 < f – 5925 ≤  
-MAX(60,3*BWChannel)
or
MAX(60,3*BWChannel) ≤ f – FDL_high < 150
	1 ≤ f ≤ 5925 – MAX(150,3*BWChannel)
or
FDL_high                      + MAX(150,3*BWChannel)
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	BWChannel denotes the channel bandwidth of the wanted signal
NOTE 3:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 2700 MHz and FInterferer < 4800 MHz. For BWChannel > 15 MHz, the requirement for Range 1 is not applicable and Range 2 applies from the frequency offset of 3*BWChannel from the band edge. For BWChannel larger than 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWChannel from the band edge.
NOTE 4:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 3650 MHz and FInterferer < 5750 MHz. For BWChannel ≥ 40 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWChannel from the band edge.
NOTE 5:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 5175 MHz. For BWChannel > 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWChannel from the band edge.



· Option 2:
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	Nxxx 
	Finterferer (CW)
	MHz
	N/A
	-150 < f – FDL_low ≤           -MAX(60,3*BWChannel)
or
MAX(60,3*BWChannel) ≤ f – FDL_high < 150
	1 ≤ f ≤ FDL_low – MAX(150,3*BWChannel)
or
FDL_high                      + MAX(150,3*BWChannel)
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4200 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal
NOTE 3: 	For band Nxxx, the power level of the interferer (PInterferer) for Range 2 shall be modified to -33dBm for the range 5925 -– MAX(60,3*CBW) ≤ f < FDL_low -  MAX(60,3*CBW).



 
· Recommended WF
· TBA based on 1st round discussion

Issue 2-2-4: Narrowband blocking
· Proposals:
· Option 1: Narrowband blocking requirements are not applicable to Band n104.
· Option 2: Specify UE Narrow band blocking requirement as specified for NR bands, i.e. tables 7.6.4-1 in TS 38.101-1

· Recommended WF
· TBA based on 1st round discussion

Issue 2-2-5: 4RX
· Proposals:
· It is proposed that Band n104 is also indicated with 4Rx as the baseline.  The reference sensitivity offset for 4Rx is proposed to be -2.2 Db aligned with the offset for Bands n77, n78, and n79.

· Recommended WF
· Discuss whether the proposal is agreeable

Sub-topic 2-3 –UE CR
· Recommended WF
· Comments collection on the big CR


Companies views’ collection for 1st round 
Open issues 
Collection of comments:
To Sub-topic 2-1 – TX requirements
	Company
	Comments 

	Company A
	Issue 2-1-1: Comment
Issue 2-1-2: Comment
Issue 2-1-3: Comment
Issue 2-1-4: Comment


	Spark NZ
	Issue 2-1-2 : Support Ericsson ie option 3/1 ( this is essentially option 1),  
Complete the specification work for Band n[104], but include a note indicating additional requirements and restrictions may still be forthcoming say post WRC.

Issue 2-1-4- Support moderator WF, UL MIMO can be added later once the band is fully standardised. 


	Meta
	Issue 2-1-1: max. output power is 23dBm is fine not support PC2 in this release. But need more time to check the RF architecture since 2x20 PA RF architecture is more reasonable if consider commercial RF components in this frequency range.
Issue 2-1-2: further check the ACLR for PC2/PC3 UE. For SEM requirements, we are fine with relaxed SEM based on TR38.921. But The required MPR values shall be verified with the relaxed SEM and ACLR requirements. 
Issue 2-1-3: Prefer option1, RAN4 do not specify the A-MPR based on RCC Recommendation 1/21
Issue 2-1-4: Maybe, the UL-MIMO can be mandatory to support PC2/PC3 UE in the frequency range.


	Huawei
	Issue 2-1-1: 
Ok with the recommended WF
Issue 2-1-2: 
Our preference is option 2. We are ok to option 1/3 if we can capture “these values might be revisited later as they are more stringent than necessary in future release” as part of agreement.
Issue 2-1-3: 
Option 1 or Option 3, based on the RCC reply LS, additional emission/A-MPR is not needed according to RCC recommendation 1/21.
Issue 2-1-4: 
Agree with proposal

	CMCC
	Issue 2-1-1: proposal 1 is preferred for us considering UL coverage is challenging for 6GHz frequency 
Issue 2-1-2: option 3 is also OK for us
Issue 2-1-3: Option 4 is preferred. Of cause, option 3 is also OK for us if all other companies support it.
At least for current spec, we don’t need additional emission requirements as stated by RCC. But in the future, more and more administration/countries would allocate/auction such spectrum. Additional requirements and restrictions could be forthcoming. For option 3, UL is already very challenging even without A-MPR. From this point of view, to maintain UL link, reuse better RF filter maybe also one potential solution and we should not limit the solutions at current stage. Therefore, a note is more preferred.
Issue 2-1-4: The proposal is OK for us


	Skyworks
	Issue 2-1-1: we support the addition of PC2 with 1Tx. We believe 2Tx PC3 and PC2 should be tackled in the future.
Issue 2-1-2: Given the stage we are at there is no opportunity to revisit MPR thus we support option 1. We would be fine to revisit in future releases
Our preference is option 2. We are ok to option 1/3 if we can capture “these values might be revisited later as they are more stringent than necessary in future release” as part of agreement.
Issue 2-1-3: Option 3 based on the RCC reply LS
Issue 2-1-4: Since we are assuming 1Tx for now this can be postponed to after completion of the band. We suggest UL MIMO and TxD are covered at the same time for:
· PC3 with 2x20dBm (synergies with n96 and WiFi)
· PC2 with 2x23dBm
· PC1.5 is not precluded

	Ericsson
	Issue 2-1-1: Ok with the proposal if it doesn’t delay the band specification for Rel-17. HPUE can also be added later like for other bands.
Issue 2-1-2: We proposed option 3 (similar to option 1) as compromise to finalize this WI on time. All options would be agreeable to us with a preference for option 3.
Issue 2-1-3: Option 3 and we already know there is no need for new NS value in RCC (see LS Reply R4-2207713. With this LS Reply, options 1, 2 and 4 are not relevant anymore.
Issue 2-1-4: Agree with the proposal

	Nokia
	Issue 2-1-1: Ok with the proposal
Issue 2-1-2: Option 3

	Qualcomm
	Issue 2-1-1: Support proposal 1.  PC2 is available on all high band TDD bands so will be no different here.  Single Tx PC2 is easily specified as long as ACLR, SEM are not relaxed and no additional spurious emissions requiring A-MPR are identified.
Issue 2-1-2: Support option 1.  We don’t believe the values are more stringent than necessary and it would be poor ehaviour to allow future UE’s to pollute more than Rel-17 UE’s.
Issue 2-1-3: Support option 3 based on the reply LS.
Issue 2-1-4: Ok, UL MIMO can be added in basket work item after the band is defined.

	Apple
	Issue 2-1-1: No strong view, but it looks more reasonable to complete first PC3 requirements and tackle PC2 once other open issues are resolved.  

Issue 2-1-2: Option 1, i.e. current requirements are applied.

Issue 2-1-3: Referring to the response LS in R4-2207713, we would like to note that RCC did not have any official meeting after we had sent the LS in February. In other words, this response did not come from the RCC body as the outcome of the official technical discussion; and to our knowledge other CIS Administrations were not informed about the original LS. The next RCC meeting will take place in at the end of May. As an additional piece of information, Russian Space Agency has been considering change/amending the existing RRC Recommendation because of the unwanted emissions above 7125MHz. Based on that we can proceed with Option 3/4, i.e. we need to understand how to handle potential forthcoming changes.   

Issue 2-1-4: UL MIMO can be considered later.

	CHTTL
	Issue 2-1-3: since there is reply LS from RCC, we think option 3 or option 1 is reasonable.
Issue 2-1-4: ok with the proposal.

	Xiaomi
	Issue 2-1-1:  Ok with the proposal
Issue 2-1-2: option 2 or option3 are OK
Issue 2-1-4: Ok with the proposal

	China Unicom
	Issue 2-1-1: Fine with the proposal.
Issue 2-1-4: Ok to define UL MIMO at later stage.

	Vivo
	Issue 2-1-1: 
The proposal is acceptable for us. 
Issue 2-1-4: 
Ok to postpone UL MIMO for this band.

	MediaTek
	Issue 2-1-2: Fine with option 1. 
Issue 2-1-4: Agree with the proposal

	Huawei
	Issue 2-1-3:
Most companies are supportive on option 3 and we can support as well. Response to Apple, the reply LS is officially sent by RCC and we believe that we should not question on the internal working process of RCC. 

	ZTE
	Issue 2-1-1,  in general, we are fine with that. However we share similar concerns from WID completion.  It could be also added in future release if not completed.
Issue 2-1-2:  option 3 might be one compromise option, we are also fine with that.
Issue 2-1-3:  Option 3 is one compromised option, we are fine with that. 
Issue 2-14: fine with that.



To Sub-topic 2-2 – RX requirements
	Company
	Comments 

	Company A
	Issue 2-2-1: Comment
Issue 2-2-2: Comment
Issue 2-2-3: Comment
Issue 2-2-4: Comment
Issue 2-2-5: Comment

	Spark NZ
	Issue 2-2-5 Use 4Rx as a base line for n[104]

	Meta
	Issue 2-2-1: For the NF, we are fine to consider 13.5Db based on NR-U assumptions. Most RF components shall be enhanced in this frequency range to enhance the NF. So, we can compromise with the averaged NF with 11.5Db since this is a licensed band.
Issue 2-2-2: Support option 1. 

Issue 2-2-4: Support option 1
Issue 2-2-5: Maybe, the 4Rx can be supported as optional feature not to mandate the 4Rx and fine with -2.2Db diversity gain.


	Huawei
	Issue 2-2-1: 
As discussed in our paper, we think with a front-end LNA included in the evaluation, which is the normal implementation for high frequency band of FR1, 9 Db NF is achievable. And WIFI Ues are using 10 Db NF for 6GHz. Our preference is also 10 Db for n104. Meanwhile, for sake of progress we are open to discuss the proposals on the range of 10~11.5 Db
Issue 2-2-2: 
Our preference is option 1 to adopt FR1 existing requirements.
Issue 2-2-3: 
Our preference is option 1
Issue 2-2-4: 
Option 1
Issue 2-2-5: 
We support the proposal

	CMCC
	Issue 2-2-1: REFSENSE
11.5Db NF is OK for us considering this is the average value among all the suggestions from companies.
Issue 2-2-2: Option 1 is preferred. 
Since the same ACS as legacy FR1 is defined, UE could receive legacy IBB requirement and we don’t see the motivation to relax IBB by  allowing REFSENSE+9Db.
Issue 2-2-3: option 2 is preferred. 
If option 1 is approved, then there is no blocking requirement at the frequency range from 5925-60MHz to FDL_low -60MHz. that’s not reasonable because such frequency range is widely used by other services and co-existence can’t be guaranteed if there is no specified requirement.
Issue 2-2-4: option 1 is OK for us.
Issue 2-2-5: the proposal is also OK for us.

	Skyworks
	Issue 2-2-1: based on our document last meeting we cannot see that NF can be lower than 11.5Db also accounting for the impact of sharing the antenna with NR-U/WiFi 
Issue 2-2-3: OBB should account for no filtering help below 6425MHz in the same way that it was done for n102 above 6425MHz
Issue 2-2-4: Option 1, we do not see narrow band blocker needed in such a band.
Issue 2-2-5: Not sure how to understand 4Rx as baseline. In our view it cannot be mandatory as there will be antenna sharing with other bands/technologies.

	Ericsson
	Issue 2-2-1: The averaged value of 11.5Db is a good and realistic compromise.
Issue 2-2-2: Option 1: there is no reason to relax this requirement.
Issue 2-2-3: Considering a 5925-7125 MHz filter, option 1 would be ok
Issue 2-2-4: We proposed option 2 but would be ok with option 1, there should not be any NB interferer at this frequency.
Issue 2-2-5: The proposal is acceptable.

	Nokia
	Issue 2-2-1: We support NF of 11.5 Db
Issue 2-2-2: Option 1
Issue 2-2-4: Option 1, no need for NB blocker
Issue 2-2-5: The proposal is ok

	Qualcomm
	Issue 2-2-1: We are ok with the average values of 11.5 NF, especially since it coincides with our proposed value!
Issue 2-2-4: Option 1
Issue 2-2-5: Support the proposal

	Apple
	Issue 2-2-1: Our original proposal is 13.5Db, but we are open to explore further 11.5-13.5Db range.
Issue 2-2-2: Option 2.
Issue 2-2-3: Option 2. Similar to the discussion on the band n102, we should consider out-of-band blocking requirements for the 5925-6425MHz range accounting for the common implementations also supporting band n96.
Issue 2-2-4: Option 1.
Issue 2-2-5: That should be discussed further. 2RX can be considered as a baseline with 4RX as an optional feature.  

	CHTTL
	Issue 2-2-1: fine with the average.
Issue 2-2-5: Support the proposal

	Xiaomi
	ssue 2-2-1: We are OK for the average value
Issue 2-2-2: Option 1
Issue 2-2-5: The proposal is ok

	China Unicom
	Issue 2-2-2: Option 1.
Issue 2-2-5: Support the proposal.

	Vivo
	Issue 2-2-1: 
The average value is OK to us.
Issue 2-2-2: 
We support Option 2.
Issue 2-2-5: 
This can be further discussed whether 4Rx is mandated for this band. 

	MediaTek
	Issue 2-2-1: 
From UE implementation perspective, to consider the highest channel for REFSENS is necessary. We can understand operators’ intention. On the other hand, it is also reasonable that shared antenna with NR-U/WiFi would not be precluded. Hence, the NF within 11.5~13.5Db cab be discussed further.
Issue 2-2-2: 
Fine with option 2. 
Issue 2-2-3:
We prefer option 2 but would be fine with option 1. 
Issue 2-2-4:
Option 1.
Issue 2-2-5:
2RX is recommended as baseline and 4RX as optional. We are fine with ΔRIB,4R specified as -2.2Db.

	ZTE
	Issue 2-2-1：
We are fine with NF 11.5Db;
Issue 2-2-2:
We support the option 1, we don’t see the reason to further relax.
Issue 2-2-3:
To consider the front-end filter as 6425-7125MHz seems reasonable similar as in the introduction of n102 for EU unlicensed band;
Issue 2-2-4:
Option 1, NBB is not defined for NR-U band since there are no such kind of NBB service.
Issue 2-2-5: 
Fine with proposal


	Qualcomm
	Issue 2-2-2 and 2-2-3:  Based on comments received from CMCC as well as offline comment received previously from Apple, we see that there is a gap in blocking coverage between IBB2 and OOBB Range 2 in our proposal.  We will revise the proposal for the second round to either extend IBB2 down to 5925 – 3*CBW or to include the OOB Range 1 to cover the gap.



To Sub-topic 2-3 – UE CR
	CR/TP number
	Comments collection

	R4-2210197 CR to 38.101-1
	Skyworks: will need to remove FFS and adapt to agreements. Regarding coex, should this be limited to band present in RCC countries or only remove the cases where n96 is used?

	
	Ericsson: to be updated with latest agreements from this meeting.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1-1: Maximum output power

	Based on 1st round discussion, most of companies are supportive on the proposal. Some companies show the concern if it will impact to the WI completion. Some companies comment that 1TX PC2 can be easily specified as long as ACLR and SEM are not relaxed.

· Proposal 1: (Huawei, CMCC, Skyworks, Ericsson, Qualcomm, Xiaomi, China Unicom, VIVO, MediaTek, ZTE)
Tentative agreements:
· 1TX PC2 is specified for Band n104 in addition to PC3, if ACLR and SEM are not relaxed. 

	Issue 2-1-2: MPR, ACLR and SEM

	Based on 1st round discussion, most of the companies are supportive to option 1 or 3. And Option 1 and 3 are the same from specification work point of view. 
· Option 1: ACLR, SEM, and other relevant requirements are not relaxed, and current MPR can be applied to n104  (Supported by ZTE, Qualcomm, Spark NZ, Skyworks, Apple, MediaTek)
· Option 2:
· PC3 UE ACLR=26 dB and PC2 UE ACLR=27 dB
· SEM requirements are relaxed as suggested in TR 38.921
· the PC2/PC3 MPR requirements for outer allocations are improved by 1 dB for QPSK/16QAM
(Supported by Huawei, China Unicom, Xiaomi) 
· Option 3: adopt Option 1 for ACLR, SEM, and MPR in Rel-17 and these values might be revisited later as they are more stringent than necessary in future release. (Supported by Ericsson, Spark NZ, Huawei, CMCC, Nokia, Xiaomi, ZTE)
Tentative agreements:
· ACLR, SEM, and other relevant requirements are not relaxed, and current MPR can be applied to n104 in Rel-17. And these values might be revised in future release.

	Issue 2-1-3: A-MPR

	Based on 1st round discussion, the majority of the companies are supportive to option 3.  
· Option 1: A-MPR is not needed according to RCC Recommendation 1/21, and the assumptions is to be further confirmed by RCC reply LS (Meta, Huawei, CHTTL, )
· Option 2: Complete the work item and specification of Band n104 based on feedback from RCC if remaining ambiguities are resolved.
· Option 3: Complete the specification work for Band n104 assuming no additional emission requirements.  It is recognized that in the future, new NS values could be added to the band to reflect additional emission requirements and A-MPR as needed.  Additional hardware-based filtering would not be assumed. (Huawei, CMCC, Skyworks, Ericsson, Qualcomm, Apple, CHTTL, ZTE)
· Option 4: Complete the specification work for Band n104, but include FFS and/or a note indicating additional requirements and restrictions may still be forthcoming. (CMCC, Apple)
Tentative agreements:
· [bookmark: _GoBack]Specification work for band n104 can be completed assuming no additional emission requirements. Since none of the local regulators has officially allocated this band, it is recognized that in the future additional requirements and restrictions may still be forthcoming (for which 3GPP can add new NS values with A-MPR). Additional hardware-based filtering would not be assumed

	Issue 2-1-4: Uplink MIMO

	Based on 1st round discussion, the majority of the companies are supportive to the proposal.  
· Add UL MIMO separately for this band at a later date after completion of the band.
(Spark NZ, Huawei, CMCC, Skyworks, Ericsson, Qualcomm, Apple, CHTTL, Xiaomi, China Unicom, VIVO, MediaTek, ZTE)
Tentative agreements:
· Add UL MIMO separately for this band at a later date after completion of the band.


	Issue 2-2-1: Reference sensitivity

	Based on 1st round discussion, as summarized below, 11.5 dB NF could be a good compromise.

	Company
	Tdoc
	NF proposals (dB)
	1st round comment

	Apple
	R4-2207664
	13.5
	11.5~13.5

	Mediatek
	R4-2208340
	11.5~13.5
	11.5~13.5

	Huawei, HiSilicon, China Unicom
	R4-2208549
	10
	10~11.5 dB

	Xiaomi
	R4-2208861
	10.5-12
	11.5

	Ericsson
	R4-2208891
	11.5
	11.5

	ZTE
	R4-2209580
	10, 10.5
	11.5

	Qualcomm Incorporated
	R4-2210196
	11.5
	11.5

	Skyworks
	R4-2203653
	11.5
	11.5

	Meta
	
	
	11.5

	CMCC
	
	
	11.5

	Nokia
	
	
	11.5

	CHTTL
	
	
	11.5

	Vivo
	
	
	11.5



Tentative agreements:
· 11.5 dB NF


	Issue 2-2-2: In-band blocking

	Based on 1st round discussion, it seems more companies support Option 1 and also there some companies support Option 2. Moderator suggests to further discuss at 2nd round.
· Option 1: Adopt the existing in-band blocking requirement as specified for bands above 3300MHz in Tables 7.6.2-3 and 7.6.2-4 in 38.101-1 for n104. (Supported by CMCC, Huawei, China Unicom, Ericsson, ZTE, Qualcomm, Meta, CMCC, Nokia, Xiaomi)
· Option 2: Reuse existing in-band blocking requirement as specified for bands above 3300MHz except that serving signal power is set to REFSENS+9dB. (Supported by Apple, Vivo, MediaTek, )
Tentative agreements:
· TBD


	Issue 2-2-3: Out-of-band blocking

	Based on 1st round discussion, there is no majority view. Moderator suggests to further discuss at 2nd round.
· Option 1: Huawei, Ericsson, Qualcomm, MediaTek
· Option 2: CMCC, Apple, MediaTek
Tentative agreements:
· TBD


	Issue 2-2-4: Narrowband blocking
	Based on 1st round discussion, all companies are ok with Option 1.
· Option 1: Narrowband blocking requirements are not applicable to Band n104. (Meta, Huawei, CMCC, Skyworks, Qualcomm, Apple, MediaTek, ZTE)
· Option 2: Specify UE Narrow band blocking requirement as specified for NR bands, i.e. tables 7.6.4-1 in TS 38.101-1. (Ericsson, ok with Option 1)
Tentative agreements:
· Narrowband blocking requirements are not applicable to Band n104

	Issue 2-2-5: 4RX

	Based on 1st round discussion, it seems more companies are supportive on the proposal and also there some companies think 4RX should be optional or FFS. Moderator suggests to further discuss at 2nd round.
· It is proposed that Band n104 is also indicated with 4Rx as the baseline.  The reference sensitivity offset for 4Rx is proposed to be -2.2 dB aligned with the offset for Bands n77, n78, and n79.
Yes: Spark NZ, Huawei, Ericsson, Nokia, Qualcomm, CHTTL, Xiaomi, China Unicom, ZTE
No: Skyworks, MediaTek
FFS: Apple, Vivo
Tentative agreements:
· The reference sensitivity offset for 4Rx is proposed to be -2.2 dB aligned with the offset for Bands n77, n78, and n79.
· TBD on whether Band n104 is also indicated with 4Rx as the baseline




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	




Discussion on 2nd round (if applicable)

	Issues
	Company Comments

	
	Company A:
Company B:


	Issue 2-2-2: In-band blocking

	

	Issue 2-2-3: Out-of-band blocking

	

	Issue 2-2-5: 4RX

	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #3: BS RF requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207921
	Nokia, Nokia Shanghai Bell
	Proposal 1: Define ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz at least for MR and LA BS type 1-C and type 1-H, and further consider it for WA BS type 1-C and 1-H.
Proposal 2: Define the step size of the OBUE mask for the new 6GHz licensed band to 40 MHz, at least for MR and LA BS type 1-C and type 1-H, and further consider it for WA BS type 1-C and 1-H.
Proposal 3: The blocking level is set to a level of -35 dBm for the frequency range (FUL_low-500) to (FUL_low-ΔfOOB) and (FUL_high+ΔfOOB) to (FUL_high+500).
Proposal 4: To add the new 6GHz licensed band into the operating band list in table 7.5.2-1a of TS 38.104 instead of adding a new NOTE (to include text in proposal 3) in table 7.5.2-1.

	R4-2208242
	CATT
	Proposal 1: it is proposed to adopt Option 1, e.g.
· Define ΔfOBUE = 100 MHz and ΔfOOB = 100 MHz for BS type 1-C, type 1-H and type 1-O.
Proposal 2: It is proposed to specify the same -15dBm/MHz out-of-band blocking requirement as other licensed band.

	R4-2208409
	CMCC
	Observation 1: the RF filters for 1-H, 1-C and 1-O Gnb are almost the same. It seems there is no need to differentiate fOBUE and fOOB requirements for different Gnb type.
Proposal 1: for 6GHz licensed spectrum, it’s better to reuse the same Foob and Fobue requirements as defined for FR1.
Observation 2: -35dBm blocking level is too much relaxed especially when the spectrum at adjacent frequency range is heavily utilized among the world.

	R4-2208550
	Huawei, HiSilicon, China Unicom
	Proposal 1: define ΔfOBUE = 100 MHz for BS type 1-H and type 1-O, and ΔfOBUE = 40 MHz for BS type 1-C
Proposal 2: define ΔfOOB = 100 MHz for BS type 1-H and type 1-O, and ΔfOOB = 60 MHz for BS type 1-C
Proposal 3: the blocking level is set to a level of -35 dBm for the frequency range (FUL_low -500) to (FUL_low -–ΔfOOB) and (FUL_high +ΔfOOB) to (FUL_high +500).


	R4-2208551
	Huawei, HiSilicon
	Proposal 1: Keep the same MU values for Tx FR1 requirements as the 4.2 to 6GHz frequency range (conducted and OTA) 
Proposal 2: for Rx FR1 conducted use the n96 MU values.
Observation 1: 38.141-2 maybe should have different MU values for the n96 bands for the other Rx requirements not just Rx sensitivity?
Proposal 3: For OTA FR1 Rx sensitivity use the same value as the n96 bands i.e. 1.9Db
Proposal 4: Use the MU values in the above table for the FR1 RX OTA MU values in the frequency region 6 to 7.125GHz
Proposal 5: TR 37,941 should be updated.

	R4-2208892
	Ericsson
	Proposal1: Specify 100MHz for both ΔfOBUE and ΔfOOB for BS type 1-O and 1-H.
Proposal2: Specify 40 MHz for ΔfOBUE and 60MHz for ΔfOOB for BS type 1-C.
Proposal3: Keep the sub 6Ghz out of band blocking requirement for the new 6 GHz licensed band n104.

	R4-2209581
	ZTE Corporation
	Proposal 1: to define ΔfOBUE=100MHz, ΔfOOB =100MHz for BS type 1-H/1-O.
Proposal 2: to define ΔfOBUE=40MHz, ΔfOOB =60MHz for BS type 1-C.

	R4-2207922
	Nokia, Nokia Shanghai Bell
	CR to TR 38.176-1 on introduction of 6GHz licensed band

	R4-2208243
	CATT
	Introducing 6GHz licensed operation into 38.141-1

	R4-2208244
	CATT
	Introducing 6GHz licensed operation into 37.105

	R4-2208245
	CATT
	Introducing 6GHz licensed operation into 38.174

	R4-2208552
	Huawei, HiSilicon
	CR on introduction of 6GHz licensed band for 37.145-1

	R4-2208553
	Huawei, HiSilicon
	CR on introduction of 6GHz licensed band for 37.145-2

	R4-2208894
	Ericsson
	CR to TS 38.141-2 -– Introduction of licensed 6GHz band n104

	R4-2208895
	Ericsson
	CR to TS 38.176-2 -– Introduction of licensed 6GHz band n104

	R4-2209537
	Nokia, Nokia Shanghai Bell
	CR to 37.104 on introduction of n104 co-existence requirements

	R4-2209538
	Nokia, Nokia Shanghai Bell
	CR to 37.141 on introduction of n104 co-existence requirements

	R4-2209582
	ZTE Corporation
	CR to TS38.104 the introduction of 6425-7125MHz

	R4-2209583
	ZTE Corporation
	CR to TS36.104 the introduction of coexistence requirements of licensed band 6425-7125MHz

	R4-2209584
	ZTE Corporation
	CR to TS36.141 the introduction of coexistence requirements of licensed band 6425-7125MHz



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 – RF requirements

Issue 3-1-1:ΔfOBUE and ΔfOOB

· Proposals: 
· Option 1: Define ΔfOBUE = 100 MHz and ΔfOOB = 100 MHz for BS type 1-C, type 1-H and type 1-O (Supported by CATT)
· Option 2: Define ΔfOBUE = 100 MHz for BS type 1-H and type 1-O, and ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz for BS type 1-C (Supported by Huawei, China Unicom, Ericsson, ZTE)
· Option 3: Define ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz at least for MR and LA BS type 1-C and type 1-H, and further consider it for WA BS type 1-C and 1-H. (Supported by Nokia)
· Option 4: Reuse the same Foob and Fobue requirements as defined for FR1 (Supported by CMCC)
· Recommended WF
· TBA based on 1st round discussion


Issue 3-1-2: Out-of-band blocking
· Proposals:
· Option 1: 
· the blocking level is set to a level of -35 dBm for the frequency range (FUL_low -500) to (FUL_low -–ΔfOOB) and (FUL_high +ΔfOOB) to (FUL_high +500).
· To add the new 6GHz licensed band into the operating band list in table 7.5.2-1a of TS 38.104 instead of adding a new NOTE (to include text in proposal 1) in table 7.5.2-1.
· Option 2: 
· Keep the sub 6GHz out of band blocking requirement for the new 6 GHz licensed band n104.
· Recommended WF
· TBA based on 1st round discussion.

Issue 3-1-3: OBUE mask
· Proposals:
· Option 1: 
· Define the step size of the OBUE mask for the new 6GHz licensed band to 20/40 MHz to align with ΔfOBUE = 40 MHz (if agreed), at least for MR and LA BS type 1-C and type 1-H, and further consider it for WA BS type 1-C and 1-H. 
· Option 2: 
· Define the step size of the OBUE mask for the new 6GHz licensed band to 50/100 MHz
· Recommended WF
· TBA based on 1st round discussion.


Issue 3-1-4: Measurements uncertainties
· Proposals:
· Option 1: 
· Reuse n96 Mus for n104 Mus.
· Option 2: 
· Keep the same MU values for Tx FR1 requirements as the 4.2 to 6GHz frequency range (conducted and OTA)
· for Rx FR1 conducted use the n96 MU values
· for OTA FR1 Rx sensitivity use the same value as the n96 bands i.e. 1.9Db
· Use the MU values in the below table for the FR1 RX OTA MU values in the frequency region 6 to 7.125GHz
	Requirement
	Freq range
	Unit
	MU 

	
	
	
	TE (1sigma)
	Cond.  Wanted
	cond. Interferer (mod)
	PA
	cond. Interferer (CW)
	cond. Matching (1.96*0.15)
	chamber (inc. matching)
	Imapct of sign gen (ALCR or noise)
	Total

	7.4 OTA Dynamic range
	f ≤ 3.0 GHz
	Db
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	3.0 GHz < f ≤ 4.2 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	4.2 GHz < f ≤ 6 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	6 GHz < f ≤ 7.125 GHz
	　
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	f ≤ 3.0 GHz
	Db
	　
	0.7
	0.7
	0
	　
	0.294
	0.98
	0.4
	1.7

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	　
	0.294
	1.06
	0.4
	2.1

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	　
	0.294
	1.06
	0.4
	2.4

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.294
	1.06
	0.4
	2.8

	7.6 OTA general blocking (in-band)
	f ≤ 3.0 GHz
	Db
	　
	0.7
	1
	0
	　
	0.294
	0.98
	0.4
	1.9

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1.2
	0
	　
	0.294
	1.06
	0.4
	2.2

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.39
	0
	　
	0.294
	1.06
	0.4
	2.5

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.67
	0
	　
	0.294
	1.06
	0.4
	2.9

	7.8 OTA Receiver intermodulation
	f ≤ 3.0 GHz
	Db
	　
	0.7
	0.7
	0
	0.5
	0.294
	0.98
	0.4
	2.1

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	0.7
	0.294
	1.06
	0.4
	2.6

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	0.98
	0.294
	1.06
	0.4
	3.1

	
	6 GHz < f ≤ 7.125 GHz
	
	0.75
	1.53
	1.53
	0
	1.00
	0.294
	1.06
	0.4
	3.5

	7.9 OTA In-channel selectivity
	f ≤ 3.0 GHz
	Db
	　
	0.7
	0.7
	　
	　
	0.294
	0.98
	0.4
	1.7

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	　
	　
	0.294
	1.06
	0.4
	2.1

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	　
	　
	0.294
	1.06
	0.4
	2.4

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.294
	1.06
	0.4
	2.8



· Recommended WF
· TBA based on 1st round discussion.

Sub-topic 3-2 –  BS big CRs
· Recommended WF
· Comments collection on the draft CRs

Companies views’ collection for 1st round 
Open issues 
Collection of comments:
To Sub-topic 3-1 – RF requirements
	Company
	Comments 

	Company A
	Issue 3-1-1: Comment
Issue 3-1-2: Comment
Issue 3-1-3: Comment
Issue 3-1-4: Comment



	Nokia
	Issue 3-1-1: Propose option 3, option 2 for 1-H could be considered pending on the discussion outcome of 1-H applicability for n102 since n102 has many commonalities (similar frequency range, band range below 900MHz, Cat B spurious emissions, etc.) to n104.
Issue 3-1-2: Propose option 1, need to align with agreement in Issue 3-1-1.
Issue 3-1-3: Propose option 1, need to align with agreement in Issue 3-1-1.
Issue 3-1-4: Need to further study option 2 as follows:
Conducted RX dynamic range MU is 0.3?
Muconductedint is 1.46 but not 1.39 for IBB;
Mumatching is not 0.395 and there are different values for different frequency ranges.



	Huawei
	Issue 3-1-1:
We support option 2 as a compromise from the previous discussions. 
To Nokia: does it mean if 1-H is excluded for n102 then Nokia can consider option 2?
Issue 3-1-2: 
Our preference is option 1, and open to discuss other alternatives.
Issue 3-1-3: 
We are open to discuss the options: 1. 20/40 steps for BS type 1-C and 50/100 steps for 1-H and 1-O; 2. 50/100 steps for all cases; 3. 20/40 steps for all cases
Issue 3-1-4: 
Propose Option 2, and agree to check the details 

	CMCC
	Issue 3-1-1: option 2 is OK for us.
Issue 3-1-2: we suggestion option 3: the same value as defined for FR1 licensed spectrum. -35dBm blocking level is too much relaxed especially when the spectrum at adjacent frequency range is heavily utilized, e.g. 5925-6425MHz. for example, assume the aggressor signal is 38dBm with 13dBi antenna gain, -35dBm equals to 86Db isolation. If the isolation distance between aggressor and victim is less than 79m, the victim could be blocked. Besides, since we already try to relax Foob requirements, the legacy -15dBm could be achieved.
Issue 3-1-3: option 1 is OK for us.

	Ericsson
	Issue 3-1-1: We would prefer option 1 but could compromise with option 2.
Issue 3-1-2: Option 2, we don’t see any justification for relaxation here.
Issue 3-1-3: option 2 but 20/40MHz could be acceptable for 1-C if ΔfOBUE is not 100MHz.
Issue 3-1-4: our CR is based on option 1 which was agreed in last meeting, but we are also fine to consider option 2.


	Samsung
	Issue 3-1-1: Support option 2 
Issue 3-1-2: option 1 is preferred considering the aggressor in realistic deployment condition. 
Issue 3-1-3: agree that the decision of issue 3-1-1 will have restriction on step size since the carrier may be allocated on edge of operating band. 

	Nokia
	To Nokia: does it mean if 1-H is excluded for n102 then Nokia can consider option 2?
Yes. In our opinion 1-H was not discussed for n102 and we provided CRs in this meeting to clarify that. However, if RAN4 believes 1-H is applicable to n102, n104 should follow agreements for n102 since this band has similar characteristics as n102 (frequency range, Cat B spurious emissions, etc.).

	CATT
	Issue 3-1-1: Prefer option 1 but is ok with option 2 to progress.
Issue 3-1-2: Option 2,
Issue 3-1-3: option 2 but 20/40MHz could be acceptable for 1-C depending on the conclusion of Issue 3-1-1.
Issue 3-1-4: OK to consider option 2.


	ZTE
	Issue 3-1-1: support option 2 and as analyzed in our contribution, we didn’t see the implementation difficulty from front-end filtering.
Issue 3-1-2: Option 2, we don’t see the difficulties to implement it. If remember correctly, this was also discussed in SI phase.
Issue 3-1-3: option 2. We could understand the motivations for option 1, however if when option 2, we don’t see any implementation issue. The logic might also look wired that frequency breaking point is decided by Fobue, it is not yet mentioned in the past. If we go with option 1, then we need to further check UEM again.
Issue 3-1-4: 
Both option 1 and option 2 are fine for us.



To 	Sub-topic 3-2 – BS big CRs
	CR/TP number
	Comments collection

	R4-2208243
38.141-1
	Ericsson: We should align -1 and -2 and how we specify Mus (per frequency range, and not per band).
Why updating NRTC6? Same with 4.8.3 sub-clause?

	
	Huawei: MU is related to the discussion of Issue 3-1-4.

	
	

	R4-2208244 
CR to 37.105
	Nokia: Top border is missing in the ‘NR Band n104’ entry in Table 9.7.6.4.3.2-1.

	
	Ericsson: Table 9.7.6.3.3-1 : should be -46dBm, right?

	
	

	R4-2208245
CR to 38.174
	

	
	

	
	

	R4-2208894
CR to 38.141-2
	Huawei: MU is related to the discussion of Issue 3-1-4.

	
	

	
	

	R4-2208895
CR to  38.176-2
	

	
	

	
	

	R4-2208552
CR to 37.145-1
	

	
	

	
	

	R4-2208553
CR to 37.145-2
	

	
	

	
	

	R4-2207922
CR to 38.176-1
	

	
	

	
	

	R4-2209537
CR to 37.104
	

	
	

	
	

	R4-2209538
CR to 37.141
	

	R4-2209582
CR to 38.104
	Nokia: Need to align font in table entries, e.g. in Table 6.6.1-1b [FFS].
ZTE:  thanks, it could be update in revised version.

	
	Skyworks: need to align raster to UE depending on agreements
ZTE: okay, it could be done if agreement reached

	
	Ericsson:
- Table 6.6.3.2-1: It would be better to have separate table for >6GHz, using this note 4 is a bit confusing…
- 7.2.2   - 1st paragraph: “n” is missing before the band number.
- Table 7.2.2-2c – title: add “band” before n104 to be consistent (“…for band n104”)
- 7.4.1.2 – added paragraph: “BS channel bandwidth” should be in italic
- 7.7.2: update it not correct, n104 should refer to table 7.7.2-2 and not the n96 table.
- Table 10.4.2-1a title: “… for band n104” and not “… for NR carrier” 
- 10.5.1.2: Text is missing to indicate that, for n104, we should refer to table 10.5.1.2-1a and 10.5.1.2-2
- Table 10.5.1.2-1a title: it should be “for band n104” and not “in band n104”
- 10.9.2: The current wording is a bit confusing, what about:
For BS type 1-O, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified:
 	- In table 10.9.2-1 for Wide Area BS, in table 10.9.2-2 for Medium Range BS and in table 10.9.2-3 for Local Area BS  for BS operating in any band except band n104. 
		- In table 10.9.2-1a for Wide Area BS, in table 10.9.2-2a for Medium Range BS and in 			table 10.9.2-3a for Local Area BS  for BS operating in band n104. 
	The characteristics of the interfering signal is further specified in annex D.
Huawei: 
· in Table 6.6.3.2-1, Table 6.6.3.2-2a and Table 6.6.3.2-3, “38Db” and “38 Db” should be aligned
· in Table 7.4.1.2-1b, 25 MHz channel bandwidth should be removed.
· For Table 7.8.2-1b and Table 7.8.2-3d, should “for band n104” be added in the title?

ZTE: thanks, this could be updated in the next version.
For 10.9.2, i am also open for further updates and this version is based on similar as NR-U introduction.


	R4-2209583
CR to 36.104
	

	
	

	
	

	R4-2209584
CR to 36.141
	Huawei: side border is missing for the n104 entry in Table 6.6.4.5.4-1

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

	
	Status summary 

	Issue 3-1-1:ΔfOBUE and ΔfOOB


	Based on the 1st round discussion, most of companies are fine with option 2 except Nokia. And option 2 could be ok to Nokia if 1-H is excluded for n102.
· Option 1: Define ΔfOBUE = 100 MHz and ΔfOOB = 100 MHz for BS type 1-C, type 1-H and type 1-O (Supported by CATT, Ericsson, )
· Option 2: Define ΔfOBUE = 100 MHz for BS type 1-H and type 1-O, and ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz for BS type 1-C (Supported by Huawei, China Unicom, Ericsson, ZTE, CMCC, Samsung, CATT)
· Option 3: Define ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz at least for MR and LA BS type 1-C and type 1-H, and further consider it for WA BS type 1-C and 1-H. (Supported by Nokia)
· Option 4: Reuse the same fOOB and fOBUE requirements as defined for FR1 (Supported by CMCC)
Tentative agreements:
· Define ΔfOBUE = 100 MHz and ΔfOOB = 100 MHz for BS type 1-H and type 1-O, and ΔfOBUE = 40 MHz and ΔfOOB = 60 MHz for BS type 1-C, pending on the outcome of the discussion of 1-H applicability for n102.

	Issue 3-1-2: Out-of-band blocking

	Based on 1st round discussion, there is no majority view on the issue. Moderator suggests to further discussion at 2nd round.
· Option 1: 
· the blocking level is set to a level of -35 dBm for the frequency range (FUL_low -500) to (FUL_low -ΔfOOB) and (FUL_high +ΔfOOB) to (FUL_high +500).
· To add the new 6GHz licensed band into the operating band list in table 7.5.2-1a of TS 38.104 instead of adding a new NOTE (to include text in proposal 1) in table 7.5.2-1.(Nokia, Huawei, Samsung)
· Option 2: 
· Keep the sub 6GHz out of band blocking requirement for the new 6 GHz licensed band n104. (CMCC, Ericsson, ZTE, CATT)
Tentative agreements:
· TBD

	Issue 3-1-3: OBUE mask

	The OBUE mask is related the outcome of Issue 3-1-1. Moderator suggests to further discussion on following options at 2nd round.
· Option 1: 
· Define the step size of the OBUE mask to 50/100 MHz type 1-H and 1-O
· Define the step size of the OBUE mask to 20/40 MHz type 1-C
· Option 2: 
· Define the step size of the OBUE mask to 50/100 MHz for all BS types
Tentative agreements:
TBD

	Issue 3-1-4: Measurements uncertainties

	Based on 1st round discussion, all companies are ok to further discussion on the MU. Moderator suggests to come back next meeting for this performance issue.



To 	Sub-topic 3-2 – BS big CRs
	CR/TP number
	Comments collection

	R4-2208243
38.141-1
	Come back next meeting

	R4-2208244 
CR to 37.105
	To be revised

	R4-2208245
CR to 38.174
	Agreeable

	R4-2208894
CR to 38.141-2
	Come back next meeting

	R4-2208895
CR to  38.176-2
	Agreeable

	R4-2208552
CR to 37.145-1
	Agreeable

	R4-2208553
CR to 37.145-2
	Agreeable

	R4-2207922
CR to 38.176-1
	Agreeable

	R4-2209537
CR to 37.104
	Agreeable

	R4-2209538
CR to 37.141
	Agreeable

	R4-2209582
CR to 38.104
	To be revised

	R4-2209583
CR to 36.104
	Agreeable

	R4-2209584
CR to 36.141
	To be revised



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	




Discussion on 2nd round (if applicable)

	Issues
	Company Comments

	
	Company A:
Company B:


	Issue 3-1-1:ΔfOBUE and ΔfOOB

	

	Issue 3-1-2: Out-of-band blocking

	

	Issue 3-1-3: OBUE mask
	

	
	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #4: Incoming LS 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2210236
	GSMA
	the GSMA Spectrum Team would like to seek information from the 3GPP on the progress and timeline of the 6 GHz band in the specification work for 5G-NR / IMT-2020 systems, in particular:
· Release schedule and timeline for the 6 GHz NR licensed bands
· Band plan(s) for licensed IMT in the range of 5925 – 7125 MHz:
· 6425-7125 MHz and, 
· 5925-7125 MHz
     and where available:
· Planned system parameters
· Planned transmitter and receiver characteristics for the UE
· Planned transmitter and receiver characteristics for the BS
The GSMA Spectrum team kindly requests 3GPP to provide the requested information 10th June 2022.

	R4-2207713
	RCC Commission on Spectrum and Satellite Orbits
	RCC Commission on Spectrum and Satellite Orbits would like to provide the following clarifications with respect to the two questions raised by 3GPP RAN:
1. Does the above restricted use of frequency blocks mean only "“allowed/not allowed"” usage of 5G NR within the block?
Answer: yes, "“restrict the use of frequency blocks"” means "“the usage of a frequency block(s) is not allowed"”, and RCC Commission does not consider any other types of restrictions in order to ensure compatibility with stations in FS, FSS, SOS, SRS and EESS.
1. Is RCC aware of any national administrations in the RCC region who might add tightened emission requirements outside of the frequency block which would be used for 5G NR operation?
Answer: in RCC countries for unwanted emissions the Category B limits in Recommendation ITU-R SM.329 should be fulfilled and no tightened emission requirements outside of the frequency block are expected.
NOTE: it will be discussed in Issue 2-1-3



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 4-1 – Reply LS to GSMA
Issue 4-1: Reply LS to GSMA
The GSMA requests 3GPP to provide the requested information by 10th June 2022. So for RAN4 we need prepare the reply LS this meeting, any comments and suggestions?
· Recommended WF
· TBA based on 1st round discussion


Companies views’ collection for 1st round 
Open issues 
Collection of comments:
To Sub-topic 4-1 –Reply LS to GSMA
	Company
	Comments 

	Company A
	Issue 4-1: Comment



	Huawei
	Issue 4-1:
Our view is that we may need to reply the LS in this meeting since GSMA requests the information by 10th June 2022. For the purpose, we prepared an initial draft at the following link 
R4-22xxxxx draft LS to GSMA_6GHz
Comments and proposals are welcome! We will update it based on the progress made in this meeting.

	CMCC
	The draft LS from Huawei is OK for us. The specification is expected to be included in Rel-17.

	Skyworks
	The answer to the LS should restrict to the 6425-7125MHz range

	Ericsson
	We also think RAN4 should reply to this LS and would further comment the proposed draft LS.

	Qualcomm
	We are a little confused by this LS.  The LS is coming from a group called “GSMA Spectrum Team” but we were not able to find any such group within GSMA.  Thus, we would like to understand whether the request is coming to 3GPP from the standpoint of an industry organization (representing members) or as a group of GSMA staff members looking for a clarification.  In fact, GSMA has a staffer responsible for coordination with 3GPP (not the author of this LS) so the background behind this request is a bit puzzling.  Much of the information requested is already publicly available so 3GPP should simply reference the WID.  System parameters UE and BS requirements are still under development.  Any reply LS to GSMA should simply mention these facts.

	CHTTL
	We also think RAN4 should reply to this LS in this meeting, the initial draft from Huawei looks ok, and will be good to update the progress later on.

	China Unicom
	The draft LS shared by Huawei is okay for us, and we think the reply can be sent in this meeting.

	ZTE
	Similar as Ericsson, this should be replied in this meeting.

	Apple
	Echoing comments from Qualcomm, we would like to note that what GSMA asks for is available in the public domain. If there is a strong preference to send a response back – which in fact requires further clarifications whether Spectrum Team even exists – then the response can be as simple as a set of references to the latest WID and the status report.
The latest version of the LS from Qualcomm is the best that we can tell at this point:
ftp://ftp.3gpp.org//tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/%5B103-e%5D%5B114%5D%20NR_6%20GHz_licensed/draft%20LS/R4-22xxxxx%20draft%20LS%20to%20GSMA_6GHz_v01-QC.docx 

	Huawei
	We are fine to further discussion on the Reply LS. Regarding “GSMA Spectrum Team”, my colleague help to provide the following information:
The mission of GSMA spectrum team is to ensure mobile operators have timely and affordable access to appropriate spectrum. See the introduction on GSMA spectrum team https://www.gsma.com/spectrum/ and team members https://www.gsma.com/spectrum/policy-team/




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 4-1: Reply LS to GSMA


	Based on 1st round discussion, most of companies are fine to send the reply LS to GSMA at this meeting, but the content need more discussion. Moderator suggests to continue discussion at 2nd round.




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Reply LS on request information on progress and timeline relating to 6 GHz NR licensed bands
	Huawei




Discussion on 2nd round (if applicable)

	Issues
	Company Comments

	
	Company A:
Company B:


	Issue 4-1: Reply LS to GSMA
	

	
	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	




Recommendations for Tdocs
5.1 1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	Reply LS on request information on progress and timeline relating to 6 GHz NR licensed bands
	Huawei
	To: GSMA Spectrum Team; Cc: RAN



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2207664
	
	On UE Rx requirements for the licensed operation in the upper 6GHz frequency range
	Apple
	Noted
	

	R4-2207921
	
	Proposals on BS RF requirements for introduction of 6GHz licensed band
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2207922
	
	CR to TR 38.176-1 on introduction of 6GHz licensed band
	Nokia, Nokia Shanghai Bell
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2208196
	
	System parameters for 6GHz licensed band
	CATT
	Noted
	

	R4-2208242
	
	Remaining issue for BS RF requriement in 6GHz band
	CATT
	Noted
	

	R4-2208243
	
	Introducing 6GHz licensed operation into 38.141-1
	CATT
	Not Pursued
	

	R4-2208244
	
	Introducing 6GHz licensed operation into 37.105
	CATT
	Revised
	

	R4-2208245
	
	Introducing 6GHz licensed operation into 38.174
	CATT
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2208340
	
	Discussion on UE REFSENS for 6GHz licensed band
	Mediatek India Technology Pvt.
	Noted
	

	R4-2208407
	
	Discussion on system parameters for 6GHz licensed spectrum
	CMCC
	Noted
	

	R4-2208408
	
	Discussion on UE requirements for 6GHz licensed spectrum
	CMCC
	Noted
	

	R4-2208409
	
	Discussion on BS requirements for 6GHz licensed spectrum
	CMCC
	Noted
	

	R4-2208547
	
	System parameters for 6GHz NR licensed band
	Huawei, HiSilicon, China Unicom
	Noted
	

	R4-2208548
	
	Remaining issues on UE TX RF requirements
	Huawei, HiSilicon, China Unicom
	Noted
	

	R4-2208549
	
	Remaining issues on UE RX RF requirements
	Huawei, HiSilicon, China Unicom
	Noted
	

	R4-2208550
	
	Remaining issues on BS RF requirements
	Huawei, HiSilicon, China Unicom
	Noted
	

	R4-2208551
	
	Measurement uncertainty for 6 to 7.125GHz
	Huawei, HiSilicon
	Noted
	

	R4-2208552
	
	CR on introduction of 6GHz licensed band for 37.145-1
	Huawei, HiSilicon
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2208553
	
	CR on introduction of 6GHz licensed band for 37.145-2
	Huawei, HiSilicon
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2208655
	
	System Parameters of n104
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208860
	
	Discussion the remaining issues on system parameters for 6G license band
	Xiaomi
	Noted
	

	R4-2208861
	
	REFSENs for 6G license band
	Xiaomi
	Noted
	

	R4-2208890
	
	Licensed 6GHz: General aspects - system parameters
	Ericsson
	Noted
	

	R4-2208891
	
	Licensed 6GHz: Remaining UE RF open issues
	Ericsson
	Noted
	

	R4-2208892
	
	Licensed 6GHz: Remaining BS RF open issues
	Ericsson
	Noted
	

	R4-2208894
	
	CR to TS 38.141-2 - Introduction of licensed 6GHz band n104
	Ericsson
	Not Pursued
	

	R4-2208895
	
	CR to TS 38.176-2 - Introduction of licensed 6GHz band n104
	Ericsson
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2209537
	
	CR to 37.104 on introduction of n104 co-existence requirements
	Nokia, Nokia Shanghai Bell
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2209538
	
	CR to 37.141 on introduction of n104 co-existence requirements
	Nokia, Nokia Shanghai Bell
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2209579
	
	Discussion on system parameters for 6425-7125MHz
	ZTE Corporation
	Noted
	

	R4-2209580
	
	Discussion on UE RF requirements for 6425-7125MHz
	ZTE Corporation
	Noted
	

	R4-2209581
	
	Discussion on BS RF requirements for 6425-7125MHz
	ZTE Corporation
	Noted
	

	R4-2209582
	
	CR to TS38.104 the introduction of 6425-7125MHz
	ZTE Corporation
	Revised
	

	R4-2209583
	
	CR to TS36.104 the introduction of coexistence requirements of licensed band 6425-7125MHz
	ZTE Corporation
	Agreeable
	To be agreed together with other CRs for the WI at 2nd round

	R4-2209584
	
	CR to TS36.141 the introduction of coexistence requirements of licensed band 6425-7125MHz
	ZTE Corporation
	Revised
	

	R4-2210195
	
	System parameters for the 6 GHz licensed band
	Qualcomm Incorporated
	Noted
	

	R4-2210196
	
	UE RF requirements for the 6 GHz licensed band
	Qualcomm Incorporated
	Noted
	

	R4-2210197
	
	Introduction of NR licensed band 6425 – 7125 MHz
	Qualcomm Incorporated
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
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) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

5.2 2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Huawei
	Liehai Liu
	liuliehai@huawei,com

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	Samsung
	Yankun Li
	Yankun.li@samsung.cn

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	China Unicom
	Basaier Jialade
	basejld@chinaunicom.cn

	Apple
	Alex Sayenko
	asayenko@apple.com

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.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)

