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Introduction
[bookmark: _Hlk71723050][bookmark: _Hlk68852780][bookmark: _Hlk62048619]During RAN#90 a WID on introduction of lower 6GHz NR unlicensed operation for Europe (RP-202592) was agreed. 
The objectives of the core part work item are:
· [bookmark: OLE_LINK3]Depending on the details of the European regulatory requirements, determine whether they are best handled by relevant updates (if any) of band n96 or whether a new band is needed. 
· If a new band is needed, determine the band plan for unlicensed operation in the range 5945-6425 MHz
· Define or update (if needed) system parameters such as channel bandwidths and channel arrangements
· Define or update (if needed) transmitter and receiver characteristics requirements for the UE
· Define or update (if needed) transmitter and receiver characteristics requirements for the BS

The objective of the performance part work item is:
· Define or update (if needed) conformance requirements for BS testing.

According the work plan and original WI TU planning the WI should have been finalized. However, this has not been possible, and the WI is was extended to March 2022.
Agreed work plan (R4-2101929):
· 3GPP RAN4#100-e (Aug. 2021)
· Agree or endorse TR 38.849 and revised WID if any updates;
· Conclude discussions related to conformance requirements for BS testing 
· Endorse BIG CRs for impacted performance TSs;
· 3GPP RAN4#98-e (Jan. 2021)
· Agree if the frequency range for unlicensed operation in Europe are best introduced to the specification by relevant updates (if any) of band n96 or whether a new band is needed.
· 3GPP RAN4#98bis-e (Jan. 2021)
· Core requirements for UE and BS
· 3GPP RAN4#99-e (May 2021)
· Endorse TR 38.849 for presentation at RAN;
· Conclude discussions related to core requirements for UE and BS 
· Endorse BIG CRs for impacted core TSs;
· Discussions on conformance requirements for BS testing

Given the WI is behind agreed work plan the WI was discussed at RAN#92 and RAN#93. At RAN#93 it was, to aid progress in RAN4, agreed that:
· RAN4 is asked to define a new band n[xx] for lower 6GHz NR unlicensed operation for Europe in order to support 
· The definition of alternate UE receiver blocking requirements.
· Definition of this new band is dependent on completion of the task agreed in RP 212589 [7] (Option 1, below)
· Task RAN4 with the evaluation of an achievable UE receiver blocking level based on existing n96 hardware. The blocking level is targeted to be as close as possible to -30 dBm.

The original WI objectives as well as the tasks requested by RAN is treated in this discussion summary for [101-e][104] NR_6GHz_unlic_EU.
Rapporteur input
	T-doc number
	Company
	Proposals / Observations

	R4-2118617
	draft TR 38.849 v0.4.1
	TR 38.849 v0.4.1 Includes updated Title for the TR as it also now includes outcome of NR_6GHz_unlic_full per RAN agreement.

	R4-2118616
	draft TR 38.849 v0.5.0
	draft TR 38.849 v0.5.0 – the document is reserved and proposed for email approval to capture agreements during RAN4#101-e



It is proposed to agree the draft TR 38.849 v0.4.1 and have draft TR 38.849 v0.5.0 for email approval after the meeting.
Collection of comments:
	Company
	Comments 

	Company A
	

	
	

	
	



Topic #1: Band plan
[bookmark: _Hlk62046648]The contributions and proposals/observations related to the band plan for the introduction of lower 6GHz NR unlicensed operation for Europe is discussed under this topic and the contributions and relevant proposals/observations have been included in the Table 1.1. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117949
	Apple
	Proposal 1a:	A new band for unlicensed operation in the lower 6GHz band is defined as 5.925-6.425GHz.
Proposal 1b:	The EU/CEPT NS flag(s) will be explicitly limited to the 5.945-6.425GHz range.
Proposal 2a:	For frequencies above band n96 upper edge, new band single carrier out-of-band blocker level is set to -20dBm.
Proposal 2b:	For frequencies between 6.425 and 7.125GHz, upper bound for the new band single carrier out-of-band blocker level is set to X dBm chosen from the [-44..-30]dBm range.
Proposal 2c:	Discuss further whether new band CA out-of-band blocking requirements are discussed together with the corresponding requirements for band n96 or the CA requirements for both bands are postponed to the maintenance phase.

	R4-2118125
	Ericsson
	Proposal 1: for an EU band with the range 5945-6425 MHz, the OOBB requirements applies with a power level for Range 3 modified to -20 dBm for FInterferer > 4200 MHz except for the range FDL_high + MAX(200 MHz,3*CBW) < FInterferer ≤ [7500] MHz in which the said level shall be modified to -30 dBm. 
Observation 1: for bands n46 and n96, the standard OOBB for Range 2 with its -30 dBm interferer must be met at an interferer offset of 60-200 MHz from the band edges without account of RF filter rejection in view of expected RF filter roll-off required for compliance with minimum requirements. 
Observation 2: achieving RF filter rejection at interferer offsets smaller than 200 MHz as required for rejection of Range 2 interferers appears challenging for n46 and n96 also with state-of-the art technology.
Proposal 2: for intra-band CA in an EU band with the range 5945-6425 MHz, the OOBB requirements applies with a power level for Range 3 modified to -20 dBm for FInterferer > 4200 MHz except for the range FDL_high + MAX(200 MHz,3*BWChannel_CA) < FInterferer ≤ [7500] MHz in which the said level shall be modified to -30 dBm. 
Proposal 3: the remaining receiver requirements for an EU band with the range 5945-6425 MHz should be aligned with those of band n96.

	R4-2118608
	Mediatek India Technology Pvt.
	Observation 1: Regarding FDD TX power level at external LNA(eLNA) input, TX OOB blocking level can be close to -30dBm to eLNA input after duplexer rejection. 
Observation 2: Due to FDD TX-RX frequency gap, there is additionally rough 2dB rejection from eLNA for OOB TX blocker. 
Observation 3: The OOB blocker causes blocker-induced RX noise degradation. The noise degradation could be mitigated by additional rejection capability from matching circuits and eLNA.   
Observation 4: NR band n96 is operated at higher frequency than FDD bands and has inferior RF linearity for blocker. And there is no further rejection from eLNA and matching circuits for the in-band blocker of OOB blocking level.    
Observation 5: Regarding IBB of EU NR-U band, UE RX blocking level can is -44dBm based on existing n96 hardware. 
Proposal 1: The proposed UE RX blocking levels in IBB range is -44dBm.     
Observation 6: OOB Range 2 is between 3*CBW ~ MAX(200,3*CBW). It seems that only one OOB range exists when signal CBW is 80MHz or 100MHz and implies single OOB3 blocking value applied for all OOB range.

Proposal 2: Regarding OOB2 and OOB3 range, to clarify whether single OOB3 blocking value is applied for all OOB range when signal CBW is 80MHz or 100MHz.     

Observation 7: Regarding OOB blocking level of EU NR-U band, the evaluated UE RX blocking level is -34dBm based on existing n96 hardware. The +/-3 dB variation for blocking level based on different UE implementation is expected. 

Proposal 3: Based on observations, the proposed UE RX blocking level in OOB range 2 and OOB range 3 is [-31dBm ~ -37dBm] for considering different UE implementation.     


	R4-2118618
	Nokia, Nokia Shanghai Bell
	Observation 1: 	Hardware designed for n96 shall be possible to reuse for a new band defined for unlicensed operation in the range 5945-6425 MHz 
Observation 2: 	A new band for unlicensed operation in the range 5945-6425 MHz cannot be introduced before blocking requirements have been agreed. 
Proposal 1:	Decide blocking requirements in the range -44 to -30dBm for a new band defined for unlicensed operation in the range 5945-6425 MHz
Observation 3: 	The channel raster’s for n96 are already aligned to the channels defined by the European harmonized standard EN 303 687. 
Proposal 2:	A new band for unlicensed operation in the range 5945-6425 MHz shall reuse channel and synchronization raster points of n96 corresponding to the reduced frequency range as captured in TR 38.849, Clause 5.2

	R4-2119421
	Qualcomm Incorporated
	Proposal: We propose Band nXX (5945 – 6425 MHz) out-of-band blocking level can be modified to -30 dBm from 6425 MHz + 3*CBW to 7500 MHz.  We also note that this conclusion should not be applied generally to any band or technology, but is specific to NR-U in Band n96 and Band nXX.

	R4-2119566
	Skyworks Solutions Inc.
	Proposal 1: for in-band blocker for UE supporting 6GHz Eu band with n96 implementation: an CW in-band blocker using the same range 2 lower frequency definition than range 2 OOBB is defined, but at a relaxed -33dBm level to enable the re-use of the 6GHz Wi-Fi RF front end for NR-U.
[bookmark: _Hlk86401485]Proposal 2: on nXX dedicated 6GHz unlicensed European band: in-band and out of band blocking requirements should not be more stringent than the corresponding n96 in-band blocking requirement above.


Open issues summary
[bookmark: _Hlk68698045]Sub-topic 1-1 - Out-of-Band Blocking Level
As per RAN agreement it is needed to come to an agreement what shall be the Out-of-Band Blocking Level for a band for unlicensed operation in the lower 6 GHz range, for Europe. For reference the figure from R4-2118125 have been added below:

[image: ]
[bookmark: _Hlk72150240]Issue 1-1-1: Blocking level for single carrier
Per RAN agreement the blocking level shall be targeted to be as close as possible to -30 dBm but still respecting the RAN4 agreement that existing n96 hardware shall be possible to reuse. It is therefore needed to choose a value in the range from -44 dBm (from n96) to -30 dBm to further progress the definition of a band supporting unlicensed operation in the lower 6 GHz range for Europe. 
· Proposals
· [bookmark: _Hlk86316727][bookmark: _Hlk86316305]Option 1: Single carrier out-of-band blocker level for is set to X dBm chosen in the {-44..-30}dBm range for all hardware implementations. FFS what X should be.
· Option 2: Single carrier out-of-band blocker level is set to -30 dBm for all hardware implementations.
· Option 3: Single carrier out-of-band blocker level is set to -31 dBm for all hardware implementations.
· Option 4: Single carrier out-of-band blocker level is set to -33 dBm for all hardware implementations.
· Option 5: Single carrier out-of-band blocker level is set to -34 dBm for n96 hardware implementations and set to Y dBm chosen in the {-37..-31}dBm range for other implementations. FFS what Y should be.
· Recommended WF
· Further discusses during in 1st round and down scope the options in 2nd round.
Issue 1-1-2: Frequency limits for OOB ranges
The frequency limit for OOB range 3 is proposed differently in different contributions. We shall agree which option to proceed with. Note that in some of the proposals in the contributions Range 2 and Range 3 are equivalent.
· Option 1: OOB range 3 is extending to 7.125MHz+MAX(200,CBW*3)
· Option 2: OOB range 3 is extending to 7500 MHz
· Option 3: The upper frequency limit of OOB range 3 is FFS.
· Recommended WF
· Further discusses during in 1st round and down scope the options in 2nd round.

Issue 1-1-3: Blocking level for CA
It is discussed in contributions if the out-of-band blocker level shall be the same for single carrier and multi carrier (i.e. CA) operation.
· Proposals
· Option 1: Blocking level for CA shall be the same as single carrier out-of-band blocker. (Blocking level is treated in Issue -1-1-1)
· Option 2: Blocking level for CA is FFS.
· Recommended WF
· Further discusses during in 1st round.

Issue 1-1-4: In-Band-Blocking Level
One contribution suggest agreement is also needed for In-Band-Blocking.
· Proposals
· Option 1: Reuse IBB level from n96 (i.e. -44) for n[1xx].
· Option 2: Discuss IBB for n[1xx] and IBB for n96 (Suggested value can be added in comment section). 
· Option 3: Define IBB for n[1xx] which shall be adopted by n96 (Suggested value can be added in comment section).
· Option 4: IBB level for n[1xx] is FFS.
· Recommended WF
· Option 1, since it is the understanding this was the assumption during previous meetings.
Sub-topic 1-2 – Band definition
To define a new band, it is needed to agree the parameters for this as treated in the following. It shall be emphasised that according to RAN agreement we cannot define this new band before the blocking levels are resolved as treated in sub-topic 1-1. 
Issue 1-2-1: Frequency range
From the contributions there is proposal of defining a new band either starting from 5925 MHz or 5945 MHz. We shall agree which option to proceed with. 
· Proposals:
· Option 1: Defining a new band n[xx], for the frequency range 5925 MHz to 6425 MHz
· Option 2: Defining a new band n[xx], for the frequency range 5945 MHz to 6425 MHz
· Recommended WF
· Option 2 as this follows the frequency range in the WID description.
Issue 1-2-2: Band name
For the contributions and especially the draftCRs it is evident that two different band names are proposed. We shall agree which option to proceed with. 
· Proposals:
· Option 1: Defining a new band as n100 (ZTE)
· Option 2: Defining a new band as n101 (Ericsson)
· Option 3: Defining a new band as n102
· Recommended WF
· Option 3 as it is the understanding of the moderator that n100 and n101 is already allocated to new bands.

Issue 1-2-3: Channel and Synchronization Raster Points
Channel and Synchronization raster points can either be reused from n96, restricted to the range allowed in Europe, or redefined for this new band. 
· Proposals:
· Option 1: Reuse raster points from n96, restricted to the range allowed in Europe for n[1xx].  
· Option 2: Define new raster points for n[1xx].
· Recommended WF
· Option 1 as these raster points have already been carefully defined for co-existence.
Companies views’ collection for 1st round 
Open issues 
Collection of comments:
	Company
	Comments 

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

	BT plc
	Issue 1-2-1: Frequency range
BT can support either option 1 or option 2; our priority is to have consensus.
We see benefits from the Apple and Skyworks proposal, for extending the frequency range (option 1). However, if they is no consensus for option 1 then we are happy to go with option 2.  

General observations:
1) Option 1 can accommodate up to five 100 MHz NR-U carriers, whereas option 2 supports a maximum of four 100 MHz NR-U carriers. Whereas, both options 1 and 2 support a maximum of six 80 MHz NR-U carriers.

2) Example of the 3GPP specifications supporting wider frequency range than mandated by associated CEPT/EU decisions. NR band n78 covers 3300 - 3800 MHz, but the CEPT and EU decisions only cover 3400 - 3800 MHz.

3) The latest ETSI draft for 6GHz RLANs (EN 303 687 v0.0.14) has removed the square brackets around the frequency values for the lower edge [5925 MHz] and [5945 MHz]. The range is now defined as 5945 - 6425 MHz.


	Qualcomm
	Issue 1-1-1: Option 2 (-30 dBm) or option 4 (-33 dBm) are acceptable.  Option 3 (-31 dBm) is so close to Option 2 that it doesn’t seem necessary.
Issue 1-1-2: Option 2
Issue 1-1-3: Option 1
Issue 1-1-4: Option 1
Issue 1-2-1: Option 1
Issue 1-2-2: Comment
Issue 1-2-3: Option 1

	Apple
	Issue 1-1-1: Blocking level for single carrier
Our preference is Option 1 in a sense of having same value for all implementations, whereupon the exact value is close to what Option 4/5 are. However, for the sake of the overall progress, we suggest limiting the considered range to [-36..-33]dBm as a single and a common value for all implementations. The exact value can be further discussed amongst the UE side companies.
Issue 1-1-2: Frequency limits for OOB ranges
Option 1. It inherits principles of existing band n46/n96 for calculating the upper limit. Option 2 can be also considered, but we would like to understand better reasons and motivations for extending this range up to 7500MHz. 
Issue 1-1-3: Blocking level for CA
Option 1. It follows the same principle as what we have for e.g. band n46 and n96. Nevertheless, we need to understand first which single-carrier blocking requirements we plan to agree (issue 1-1-1).
Issue 1-1-4: In-Band-Blocking Level
Option 1. -44dBm is the existing in-band blocking level for bands n46 and n96, we can re-use the same value for the new band. Otherwise, we would like to understand better reasons to adopt a different value.
Issue 1-2-1: Frequency range
Adopting 5925-6425MHz as a frequency range for a new band will allow for better harmonisation with other countries and regions. Our understanding is that it will not cause any logical discrepancy with the smaller frequency range, 5945-6452MHz, agreed for the EU/CEPT region because we already have similar cases for other bands and countries. In addition to that, we can explicitly limit the applicability of a new EU/CEPT NS flag to 5945-6425MHz range. 
Issue 1-2-2: Band name
No strong preference, this is just a number.
Issue 1-2-3: Channel and Synchronization Raster Points
Option 1

	Skyworks
	Issue 1-1-1: As discussed in our paper, it is important that n96 and new band n10X have requirements consistent with the same receiver blocking performance within the range >6425MHz. We are fine with using a [-36…-33dBm] range for further discussion and hope to have an single value agreed. 
Issue 1-1-2: A question for clarification on the upper limit at 7500MHz: it is higher than the 3xBW or 200MHz offset. Is it the intention for this to be modified for n96 also? We understand that RF filtering might be difficult with only 3% BW extension so we may be OK with this limit but can there be justification given by the proponents?
Issue 1-1-3: Option 1 should be applicable
Issue 1-1-4: Band n10X should use the existing IBB from n96
Issue 1-2-1: Option 1. We have previously supported using 5925-6425MHz as a frequency range if a different band than n96 is used so that it can apply to all regulations using only the lower 6GHz part. With reusing n96 channelization in the 5925-6425MHz)  starting at 5945MHz, protection of Europe rail ITS is granted anyhow. 
Issue 1-2-2: In our understanding n100 and n101 are already pre-empted for rail bands. band n102 seems the only option
Issue 1-2-3: Option 1

	MediaTek
	Issue 1-1-1: Blocking level for single carrier
Our preference is option 5. We are also considering option 4. 
Regarding Apple’s suggestion of limiting the considered range to [-36..-33] dBm first, we can agree.
Issue 1-1-2: Frequency limits for OOB ranges
At this stage, maybe option 1. We are also open to option 2.
Issue 1-1-3: Blocking level for CA : Option 1
Issue 1-1-4: In-Band-Blocking Level : Option 1
Issue 1-2-1: Frequency range : Option 1 
Issue 1-2-2: Band name : 
Slightly prefer option 3 based on moderator’s clarification. 
Issue 1-2-3: Channel and Synchronization Raster Points: Option 1

	CableLabs
	Issue 1-2-1: Frequency range: Option 1 
Issue 1-2-3: Channel and Synchronization Raster Points: Option 1, the channel raster points in band n96 are already aligned with other technologies. The new EU band shall also align with other technologies. We do not see any reason not reuse the raster points from n96.

	ZTE
	Issue 1-2-1: Frequency range
This should align with the WID, therefore it should be option 2 as recommended.
Issue 1-2-2: Band name
Fine with option 3 as n102 if 100 and 101 has be used for other bands;

	Ericsson
	Issue 1-1-1: Option 2. 
If -30 dBm is not feasible for Range 2 and the exception for Range 3 within 6425-7125 MHz, then it would not be feasible for Range 2 for n46, Band 46 and n96 either (no RF rejection). We remark that the corresponding adjacent and non-adjacent rejection requirements in the IEEE 802.11ax standard apply for wanted signal levels “3 dB above the rate-dependent sensitivity” whereas the OOBB requirements for NR-U apply 9 dB above REFSENS. Hence, the blocker level for Range 2 and the exception for Range 3 can be -30 dBm consistent with n46 and n96.
Issue 1-1-2: Option 2.
We propose the (tentative) 7500 MHz for simplicity, it is more than 3*CHBW above 7125 MHz and the same offset can be adopted for CA for simplicity (for CA the Range 3 frequency offset from 7125 MHz can be down to 200 MHz that has to be met without any assumed RF rejection).
Our intention is not to modify requirements for n96.
Issue 1-1-3: Option 1.
Issue 1-1-4: Option 1.
Issue 1-2-1: Option 2 as per the WID and the proposed WF.
Issue 1-2-2: Option 3 (the next available band number).
Issue 1-2-3: Option 1.

	Nokia
	Issue 1-1-1: Our preference it option 2 but are open to discuss. 
Issue 1-1-2: Option 1 seems to be aligned to previous NR-U bands, so this is our preference. However, given the similarity in final limits we can consider also option 2 
Issue 1-1-3: Option 1
Issue 1-1-4: Option 1
Issue 1-2-1: We see the benefit with Option 1 and can accept this option also. Option 2 is the default as per the WID. 
Issue 1-2-2: Option 3 - n102
Issue 1-2-3: Option 1

	Huawei
	Issue 1-1-2: Option 1 and 2 are almost the same either is probably ok
Issue 1-1-3: \Same as single carrier (Option 1)
Issue 1-1-4: Reuse n96 (option 1)
Issue 1-2-1: By default we should stick with the WID, the issue of having different operating bands compared to the defined operating band was why we didn’t use n96, but in this cse difference is small so can consider the larger range of option 1 
Issue 1-2-2: Take the next available band number if this is n103 that’s ok
Issue 1-2-3: Using the n96 raser fits with the general approach of reusing n96 where possible so option 1.

	OPPO
	Issue 1-1-1: Blocking level for single carrier
Prefer Option 4. -33 dBm for all hardware implementations.
Issue 1-1-2: Frequency limits for OOB ranges
Option 1: OOB range 3 is extending to 7.125GHz+MAX(200,CBW*3)
Issue 1-1-3: Blocking level for CA
Prefer Option 2 (Blocking level for CA is FFS) after single CC is clear. But also ok with option 1.
Issue 1-1-4: In-Band-Blocking Level
Option 1: Reuse IBB level from n96 (i.e. -44) for n[1xx].
Issue 1-2-1: Frequency range
To accommodate other region demands, Option 1 (5925-6425) is preferred.
Issue 1-2-2: Band name
Either is ok.
Issue 1-2-3: Channel and Synchronization Raster Points
Option 1: Reuse raster points from n96, restricted to the range allowed in Europe for n[1xx]. 



CRs/TPs comments collection
See Topic 2 and 3
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 1-1-1
	Candidate options:
To aid further progress the support/acceptance for specific values are collected:
· Option 2 (-30dBm): Qualcomm, Ericsson, Nokia 
· Option 4 (-33dBm): Qualcomm, [Apple], [Skyworks], [MediaTek], OPPO
The companies in [] note that the values should be chosen from the range -36dBm to -33dBm and it seems that -33dBm is as far as they are willing to go.
Recommendations for 2nd round:
It seems a compromise could be a single carrier out-of-band blocker level of -33 dBm for all hardware implementations. The moderator would like to check if this value can be accepted as a compromise.

	Issue 1-1-2
	Candidate options:
To aid further progress the support/acceptance for specific option are collected:
· Option 1: Apple, MediaTek, Nokia, Huawei ,OPPO
· Option 2: Qualcomm, [Apple], [Skyworks], MediaTek, Ericsson, Nokia, Huawei
The companies in [] requests further explanation from the proponent (Ericsson) at it seems this have been provided during 1st round.
Recommendations for 2nd round:
It seems option 2 can be accepted by almost all. The moderator would like to check if option 2 (i.e., OOB range 3 is extending to 7500 MHz) can be accepted by all.

	Issue 1-1-3
	Candidate options:
To aid further progress the support/acceptance for specific option are collected:
· Option 1: Qualcomm, [Apple], Skyworks, MediaTek, Ericsson, Nokia, Huawei, [OPPO]
· Option 2: [OPPO]
The companies in [] notes this is dependent on Issue 1-1-1.
Recommendations for 2nd round:
[bookmark: _Hlk87257287]It seems option 1 can be accepted by all. Therefore, the moderator proposes to agree option 1(i.e., Blocking level for CA shall be the same as single carrier out-of-band blocker), with the condition that issues 1-1-1 is resolved in 2nd round, and no further discussion is need in 2nd round.

	Issue 1-1-4
	Candidate options:
To aid further progress the support/acceptance for specific option are collected:
· Option 1: Qualcomm, Apple, Skyworks, MediaTek, Ericsson, Nokia, Huawei, OPPO
· Option 2: None
Recommendations for 2nd round:
The moderator proposes to agree option 1 (i.e., Reuse IBB level from n96 (i.e. -44) for n[1xx]) and no further discussion is need in 2nd round.

	Issue 1-2-1
	Candidate options:
To aid further progress the support/acceptance for specific range are collected:
· Option 1 (5925 MHz to 6425 MHz): 
BT, Qualcomm, Apple, Skyworks, MediaTek, CableLabs, Nokia, [Huawei], OPPO
· Option 2 (5945 MHz to 6425 MHz): 
[BT], ZTE, Ericsson, Nokia, Huawei
The companies in [] can accept this as a compromise.
Recommendations for 2nd round:
It seems there are no big technical concerns with option 1, which also have the most support. The moderator would like to check if option 1 can be accepted as a compromise.

	Issue 1-2-2
	Candidate options:
· All seem fine to use n102 for the new band as this is the next available FR1 band number.
Recommendations for 2nd round:
The moderator proposes to agree use n102 for a new band and no further discussion is need in 2nd round.

	Issue 1-2-3
	Candidate options:
To aid further progress the support/acceptance for specific range are collected:
· All agree option 1, i.e. Reuse raster points from n96, restricted to the range allowed in Europe for n[1xx].
Recommendations for 2nd round:
The moderator proposes to agree option 1 (i.e., Reuse raster points from n96, restricted to the range allowed in Europe for n[1xx]) and no further discussion is need in 2nd round.


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 1-1-1: Blocking level for single carrier
It seems a compromise could be a single carrier out-of-band blocker level of -33 dBm for all hardware implementations. The moderator would like to check if this value can be accepted as a compromise. 
· Proposals
· Option 1: Single carrier out-of-band blocker level for of -33 dBm for all hardware implementations.
· Option 2: Single carrier out-of-band blocker level is FFS (Other suggested value can be added in comments).
· Recommended WF
· Agree Option 1 as a compromise and capture the agreement in WF.
	Company
	Comments

	Company A
	Issue 1-1-1: Comment

	Nokia
	Issue 1-1-1: We can accept option 1 and are fine with the proposed WF

	Skyworks
	Issue 1-1-1: we support option 1 -33dBm

	Apple
	Issue 1-1-1: to facilitate the progress of the discussion we can accept -33dBm (subject for further checking from the UE vendors)

	BT plc
	We support the moderator’s recommended way forward

	OPPO
	Ok with WF

	Ericsson
	Issue 1-1-1: our preference is -30 dBm consistent with the Range 2 OOB blocker level for n46, B46 and n96. Proponents of Option 1 should provide technical justification as to why this option does not mean that we also have to modify the Range 2 OOBB level for the said bands to -33 dBm. 
Regarding enabling use of 6 GHz Wi-Fi front ends, we remark that the corresponding adjacent and non-adjacent rejection requirements in the IEEE 802.11ax standard apply for wanted signal levels “3 dB above the rate-dependent sensitivity” whereas the OOBB requirements for NR-U apply 9 dB above REFSENS. Hence, the blocker level for Range 2 and the exception for Range 3 can be -30 dBm consistent with n46 and n96 as specified by 3GPP. 

	MediaTek 
	Issue 1-1-1: we support option 1 -33dBm



GTW Agreement November 11th: 
· Single carrier out-of-band blocker level shall be -33 dBm for all hardware implementations.

Issue 1-1-2: Frequency limits for OOB ranges
It seems option 2 can be accepted by almost all. The moderator would like to check if option 2 (i.e., OOB range 3 is extending to 7500 MHz) can be accepted by all.
· Option 1: OOB range 3 is extending to 7125 MHz+MAX(200,CBW*3)
· Option 2: OOB range 3 is extending to 7500 MHz
· Recommended WF
· Agree Option 2 as a compromise and capture the agreement in WF.
	Company
	Comments

	Company A
	Issue 1-1-2: Comment

	Nokia
	Issue 1-1-2: We are fine with the proposed WF

	Skyworks
	Issue 1-1-2: as DL CA has BW >>100MHz we suggest to use a compromise that covers both: OOB range 3 is extending to 7125 MHz+MAX(375,CBW*3).

	Apple
	Existing OOB formula reflects the nature of filters, whereupon the lower/upper edge extend when the single carrier or the aggregated channel bandwidth gets larger. From that perspective it is not Ok to agree 7500MHz as a hard coded value. However, if the existing offset formula does not suffice the purpose, we can consider an approach proposed by Skyworks, i.e. offset can be calculated as MAX(375,CBW*3). Then the same approach can be also applied to CA.

	OPPO
	Ok with WF, and SKY proposal is also ok.

	Ericsson
	Issue 1-1-2: Option 2 as proponent. The intention is to allow an additional exception to the Range 3 OOB blocker level similar to that granted above 4200 MHz (from -15 dBm to -20 dBm) that could apply at the same fixed frequency for non-CA and CA. This is with the assumption that there may be some, although limited, RF rejection at a 375 MHz offset. 

	MediaTek
	For compromise, We are okay with SKY proposal



GTW Agreement November 11th: 
· OOB range 3 is extending to 7125 MHz+MAX(375,CBW*3)

Issue 1-1-3: Blocking level for CA
It seems Option 1 could be accepted by all. Therefore, the moderator proposes to agree option 1(i.e., Blocking level for CA shall be the same as single carrier out-of-band blocker), with the condition that issues 1-1-1 is resolved in 2nd round, and no further discussion is need in 2nd round. This agreement is to be captured in the WF.
GTW Agreement November 11th: 
· Blocking level for CA shall be the same as single carrier.
· The aggregated bandwidth is considered

Issue 1-1-4: In-Band-Blocking Level
It seems Option 1 could be accepted by all. Therefore, the moderator proposes to agree option 1(i.e., Reuse IBB level from n96 (i.e. -44) for n[1xx]), and no further discussion is need in 2nd round. This agreement is to be captured in the WF.
GTW Agreement November 11th: 
· In-Band-Blocking Level is reused from n96 (i.e. -44 dBm)

Issue 1-2-1: Frequency range
It seems there are no big technical concerns with option 1, which also have the most support. The moderator would like to check if option 1 can be accepted as a compromise. 
· Proposals:
· Option 1: Defining a new band n[xx], for the frequency range 5925 MHz to 6425 MHz
· Option 2: Defining a new band n[xx], for the frequency range 5945 MHz to 6425 MHz
· Recommended WF
· Either option 1 or option 2 as a compromise and capture the agreement in WF.
	Company
	Comments

	Company A
	Issue 1-2-1: Comment

	Nokia
	Issue 1-2-1: We are fine with the proposed WF as a compromise.

	Skyworks
	We support option 1 as future proof and allowing more regions/regulations to be covered by this definition.

	Apple
	Option 1 as a future proof solution. In fact, we already have several Region 1 countries which have decided to define the license-exempt range as 5925-6425. And there are several Region 2/3 countries that might make a similar decision. 

	BT plc
	We can agree with either option 1 or option 2; however, our preference is for option 1

	OPPO
	Option 1 is ok.

	Ericsson
	Issue 1-2-1: Option 2 according to the frequency range specified in the objectives of the WID and the outcome of the RAN agreement to specify a new band. The WID refers to the CEPT/ECC Decision (20)01 that applies for CEPT members. This decision specifies a range 5945-6425 MHz with unwanted emissions requirements (-22 dBm/MHz) applicable below 5935 MHz. The conditions are identical in the binding EC Decision for Member States.
The note in the 38.101-1 should refer to the CEPT/ECC Decision (20)01. 
The UK has indeed allocated the band 5925-6425 MHz for SRD according to IR2030/8/3.

	MediaTek 
	We are okay with option 1



Issue 1-2-2: Band name
The moderator proposes to agree use n102 for a new band and no further discussion is need in 2nd round. This agreement is to be captured in the WF.
GTW Agreement November 11th: 
· The band shall be denoted n102

Issue 1-2-3: Channel and Synchronization Raster Points
It seems Option 1 could be accepted by all. Therefore, the moderator proposes to agree option 1(i.e., i.e. Reuse raster points from n96, restricted to the range allowed in Europe for n[1xx]), and no further discussion is need in 2nd round. This agreement is to be captured in the WF.
GTW Agreement November 11th: 
· Channel and Synchronization Raster Points shall be reused from n96, restricted to the range allowed in Europe

Summary for 2nd round 
The open issue has been resolved except for the starting frequency for the band’s frequency range. This is captured in the WF.
Topic #2: UE related
[bookmark: _Hlk62064293]Discussions related to how the introduction of unlicensed operation in the range 5945-6425 MHz for the UE specification shall be treated. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118619
	Nokia
	Proposal 1: 	NSs corresponding to deployments defined in EN 303 687 shall be defined in 38.101-1.

	R4-2118127
	Ericsson
	DraftCR - Introduction of Band n101 for 6GHz shared-spectrum access for EU

	R4-2118126
	Ericsson
	DraftCR - Receiver requirements for Band n101



Open issues summary
Sub-topic 2-1 – Introduction to 38.101-1
This meeting most only UE related contributions are related to the introduction of a band for unlicensed operation in the lower 6 GHz range for Europe. Hence, the discussion in the following will focus on how to organise CR drafting.   
Issue 2-1: CR drafting for 38.101-1
· Proposals
· Option 1: Merge R4-2118126 and R4-2118127 and use this as draft Big CR for 38.101-1. 
· Option 2: Create a new Big draftCR which will function as “running” CR and include the agreeable parts of TP and draftCRs submitted.
· Option 3: Further discuss work split for CR drafting. 
· Recommended WF
· Option 2 – sourcing company can be further discussed.
Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1 - Out-of-band blocking
	Company
	Comments

	Company A
	Issue 2-1: Comment


	Ericsson
	We propose to merge the CRs R4-2118126 and R4-2118127 into a “running” CR (using band number n102)

	Nokia
	Option 2 – We can start with R4-2118126 and R4-2118127, merge and update these with new band number etc. 

	Huawei
	Is there a significant difference between the 2 options? Creating a big draft CR is obviously a good idea.

	Apple
	Option 2. Is not it a common procedure to have a running draft CR where the latest agreements will be captured? We do not even need to discuss which CRs we agree or merge. 
We will welcome the rapporteur company to maintain and update this running CR. And to alleviate the rapporteur workload we can check if there is a volunteering UE side company to assist in drafting and updating CR for TS 38.101-1.  



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 to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2118127
	Source: Ericsson Type: draftCR
Title: Introduction of Band n101 for 6GHz shared-spectrum access for EU: band definition

	
	Skyworks n101 already pre-empted, should be n102. Anyhow needs to wait for agreements this meeting
Ericsson: OK, we can use the next available band number.

	
	Nokia – See Issue 2-1

	
	Apple: See issue 2-1. The rapporteur (or the volunteering UE side) company can start drafting a running CR where the agreements will be collected. 

	R4-2118126
	Source: Ericsson Type: draftCR
Title: Receiver requirements for Band n101

	
	Skyworks n101 already pre-empted, should be n102. Anyhow needs to wait for agreements this meeting

	
	Nokia – See Issue 2-1

	
	Apple: See issue 2-1. The rapporteur (or the volunteering UE side) company can start drafting a running CR where the agreements will be collected.



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
	All agree that a “Running CR” should be created for 38.101-1. Who should be responsible for this draftCR is to be further discussed.
The moderator would like to check if Ericsson and Apple together with the rapporteur (Nokia) would like to volunteer for the CR drafting. Work split can be further discussed.

	
	



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 2-1: CR drafting for 38.101-1
All agree that a “Running CR” should be created for 38.101-1. A folder for this has been created in the draft repository and can be further discussed.
Summary for 2nd round 
    It is agreed that work split for CR drafting will take place before next RAN4 meeting.TBD
Topic #4: BS related
Discussions related to how the introduction of unlicensed operation in the range 5945-6425 MHz for the BS specification shall be treated. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119165
	Ericsson
	draftCR to 38.104 on BS RF requirement for unlicensed band, 5945-6425 MHz, in Europe

	R4-2119195
	ZTE Corporation
	Proposal 1: the legacy ΔfOBUE and ΔfOOBB requirements for licensed band should be applied for Europe unlicensed 6GHz band instead of reusing requirements for band n96

	R4-2119196
	ZTE Corporation
	draftCR for introduction of Europe unlicensed 6GHz.

	R4-2119303
	Huawei
	BS specs needing updating are listed



Open issues summary
The discussion on if a new band should be defined or n96 reused is treated under Topic 1 why the discussion under this topic is focused only on other aspects.
Sub-topic 3-1 - ΔfOBUE and ΔfOOB
[bookmark: _Hlk68780699]As the captured in WF at RAN4#98bis in R4-2105383 if ΔfOBUE/ ΔfOOBB should follow n46 or n96 is FFS.
Issue 3-1: ΔfOBUE and ΔfOOB 
· Proposals
· Option 1: ΔfOBUE/ ΔfOOBB should follow n46 (legacy ΔfOBUE and ΔfOOBB)
· Option 2: ΔfOBUE/ ΔfOOBB should follow n96 
· Option 3: ΔfOBUE/ ΔfOOBB should be further discussed
· Recommended WF
· To be further discussed during in 1st round. 
Sub-topic 3-2 – Introduction to 38.104
This meeting most only UE related contributions are related to the introduction of a band for unlicensed operation in the lower 6 GHz range for Europe. Hence, the discussion in the following will focus on how to organise CR drafting.   
Issue 3-2: CR drafting for 38.104
This meeting most only BS related contributions are related to the introduction of a band for unlicensed operation in the lower 6 GHz range for Europe. Hence, the discussion in the following will focus on how to organise CR drafting
· Proposals
· Option 1: Merge R4-2119165 and R4-2119196 and use this as draft Big CR for 38.104. 
· Option 2: Create a new Big draftCR which will function as “running” CR and include the agreeable parts of TP and draftCRs submitted.
· Option 3: Further discuss work split for CR drafting. 
· Recommended WF
· Option 2 – sourcing company can be further discussed.
Issue 3-3: CR drafting for other specifications
As captured in R4-2119303 multiple TS are impacted of the introduction of a new band for unlicensed operation in the lower 6 GHz range for Europe.
· Proposals
· Option 1: Further discuss, during this meeting, work split for CRs (except 38.104 which is in issue 3-2). Interest can be indicated in the comments 
· Option 2: Discuss work split for CRs (except 38.104 which is in issue 3-2) via email after the meeting. Interest can be indicated in the comments 
· Recommended WF
· Option 2 – lets focus on other issues at hand first.
Companies views’ collection for 1st round 
Open issues 
Sub-topic 4-1 - ΔfOBUE and ΔfOOB
	Company
	Comments

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

	ZTE
	Issue 3-1: ΔfOBUE and ΔfOOB
Option 1 is preferred since EU 6GHz band is quite narrower than US 6GHz, in addition option 1 would also provide better protection for upper 6GHz in EU. 
Issue 3-2: CR drafting for 38.104
This CR could be splitting to two parts or two parts for each company, one big CR to cover all parts.
Issue 3-3: CR drafting for other specifications
We could volunteer to discuss with other companies to check the impacts on other spec and also its work split for each company.

	Ericsson
	Issue 3-1: Option 1.
Issue 3-2: We propose to use a “running” CR.

	Nokia
	Issue 3-1: Lets conclude Issue 1-1-1 first
Issue 3-2: Option 2 – We can start with R4-2119165 and R4-2119196, merge and update these with new band number etc.
Issue 3-3: Option 2

	Huawei
	Issue 3-1: As this is now a new band (somewhat based on the arguments of operating band size etc) there is not technical justification for the F_OBUE to be larger than other bands of the same size. So option 1.
Issue 3-2: AS with UE 1 and 2 seem similar options, a running bug drfat CR seems the best way to proceed. 
Issue 3-3: We are ok with discussing after meeting ( I can volunteer for the AAS documents if necessary)


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 to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2119165
	Source: Ericsson Type: draftCR
Title: drft CR 38.104 on BS RF requirement for unlicened band, 5945-6425 MHz, in Europe

	
	Nokia – See Issue 3-2

	
	 Huawei – obviously the band number needs to aligned with agreements. For the F_OUBE if the new band (n013?) is juts left to be handled by  the default table 6.6.1-1 then with a operating band of 480MHZ it will be allocated an F_OBUE of 40MHz ( the same is true of n46, with operating BW of 775 !). So its not clear why it needs to be added to table 6.6.1-1a as an exception.

	R4-2119196
	Source: ZTE Corporation Type: draftCR
Title: draft CR for introduction of Europe unlicensed 6GHz.

	
	Nokia – See Issue 3-2

	
	 Huawei – Similar comments as to R4-2119165



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
	Candidate options:
To aid further progress the support/acceptance for specific option are collected:
· Option 1: ZTE, Ericsson, Huawei
· Option 2: None
Recommendations for 2nd round:
The moderator proposes to agree option 1 and no further discussion is need in 2nd round.

	Issue 3-2
	All agree that a “Running CR” should be created for 38.104. Who should be responsible for this draftCR is to be further discussed.
The moderator would like to check if ZTE and Huawei together with the rapporteur (Nokia) would like to volunteer for the CR drafting. Work split can be further discussed.

	Issue 3-3
	Companies are fine to further discuss work split for remaining CRs needed for impacted TSs.
The moderator would like to check if companies are okay that the rapporteur (Nokia) would kick off work split discussion for remaining draftCRs after RAN4#101 via the RAN4 reflector. 



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 3-1: ΔfOBUE and ΔfOOB 
It seems Option 1 could be accepted by all. Therefore, the moderator proposes to agree option 1(i.e., ΔfOBUE/ ΔfOOBB should follow n46 (legacy ΔfOBUE and ΔfOOBB)), and no further discussion is need in 2nd round. This agreement is to be captured in the WF.
GTW Agreement November 11th: 
· ΔfOBUE/ ΔfOOBB should follow n46 (legacy ΔfOBUE and ΔfOOBB)

Issue 3-2: CR drafting for 38.104
All agree that a “Running CR” should be created for 38.104. A folder for this has been created in the draft repository and can be further discussed.
Issue 3-3: CR drafting for other specifications
The moderator would like to check if companies are okay that the rapporteur (Nokia) would kick off work split discussion for remaining draftCRs after RAN4#101 via the RAN4 reflector.
	Company
	Comments

	Company A
	Issue 3-3: Comment

	Nokia
	Issue 3-3: Interested companies are suggested to contact the moderator,



Summary for 2nd round 
    TBDThe open issue has been resolved and work split for CR drafting will take place before next RAN4 meeting.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on introduction of lower 6GHz NR unlicensed operation for Europe
	Nokia
	WF to capture agreements in this summary

	draftCR to 38.101-1 introduction of lower 6GHz NR unlicensed operation for Europe
	[Ericsson], [Apple], Nokia
	

	draftCR to 38.104 introduction of lower 6GHz NR unlicensed operation for Europe
	[ZTE], [Huawei], Nokia
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118616
	draft TR 38.849 v0.5.0
	Nokia, Nokia Shanghai Bell
	For Email Approval
	

	R4-2118617
	draft TR 38.849 v0.4.1
	Nokia, Nokia Shanghai Bell
	To be agreed
	

	R4-2117949
	Band plan and receiver blocking requirements for lower 6GHz NR unlicensed operation
	Apple
	To be noted
	

	R4-2118125
	RX requirements for a UE supporting a dedicated EU band implemented with a 5925-7125 MHz RF filter
	Ericsson
	To be noted
	

	R4-2118126
	Introduction of Band n101 for 6GHz shared-spectrum access for EU: band definition
	Ericsson
	To be noted
	

	R4-2118608
	Discussion on evaluation of UE receiver blocking for Europe NR-U
	Mediatek India Technology Pvt.
	To be noted
	

	R4-2118618
	On band definition for the lower 6GHz NR unlicensed operation
	Nokia, Nokia Shanghai Bell
	To be noted
	

	R4-2119421
	An input on UE blocking capability for the NR-U 6 GHz band in Europe
	Qualcomm Incorporated
	To be noted
	

	R4-2119566
	NRU receiver blocking performance for 6GHz European band
	Skyworks Solutions Inc.
	To be noted
	

	R4-2118127
	Receiver requirements for Band n101
	Ericsson
	To be not pursued
	

	R4-2118619
	On UE RF aspects for the lower 6GHz NR unlicensed operation
	Nokia, Nokia Shanghai Bell
	To be noted
	

	R4-2119165
	drft CR 38.104 on BS RF requirement for unlicened band, 5945-6425 MHz, in Europe
	Ericsson
	To be not pursued
	

	R4-2119195
	Discussion on BS RF requirements for Europe unlicensed 6GHz
	ZTE Corporation
	To be noted
	

	R4-2119196
	draft CR for introduction of Europe unlicensed 6GHz.
	ZTE Corporation
	To be not pursued
	

	R4-2119303
	6GHz UL – Implementing new band in BS specs
	Huawei
	To be noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2119860
	WF on introduction of lower 6GHz NR unlicensed operation for Europe
	Nokia
	Agreeable
	Open issue about starting frequency for the band frequency range is including both options discussed.

	R4-2119861
	draftCR to 38.101-1 introduction of lower 6GHz NR unlicensed operation for Europe
	Ericsson, Apple, Nokia
	Agreeable
	This is a running CR with TBD and [] for unresolved issues. It shall be updated at next meeting.

	R4-2119862
	draftCR to 38.104 introduction of lower 6GHz NR unlicensed operation for Europe
	ZTE, Nokia
	Agreeable
	This is a running CR with TBD and [] for unresolved issues. It shall be updated at next meeting.



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
	Johannes Hejselbaek
	Johannes.hejselbaek@nokia.com

	BT plc
	Stephen Truelove
	stephen.truelove@bt.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson

	
	
	

	
	
	



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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