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Introduction
This email discussion covers Tx requirements except for output power requirements. The contributions submitted to RAN4#94-e-Bis cover the following RF requirements and the topics have been arranged on per requirement basis. In case a contribution has covered multiple requirements, only the observations relevant to the specific topic have been captured under that topic, and therefore some documents are included in multiple contribution summaries. The covered topics are listed below and some of them are limited to second round only, i.e. while views on those can be provided during first round, no moderator recommendation will be provided for those after first round yet. Same applies for all TPs.
· Transient period / Time mask (2nd round only)
· Transmit signal quality
· Frequency error
· EVM (2nd round only)
· Unwanted emissions
· ACLR including absolute ACLR
· OBUE / SEM
· General spurious emissions
· Additional spurious emissions (2nd round only)
· Tx IMD and others
· Tx IMD
· A single TP was submitted related to co-existence study antenna assumptions and is covered under this topic
Topic #1: Transient period and time mask
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2005029
	Samsung
	Proposal 3: FR2 transient period can be defined as 5us for [MR/LA] IAB-MT and 3us for WA IAB-MT respectively.
Proposal 4: It is suggested to take on functional test only for IAB-MT on time mask just likes BS. 

	R4-2003312
	CATT
	Observation 1:  General profiles can cover the implementation capability requirement.
Observation 2:  UE specific profiles define the location of the transient period which is highly related with physical channel design.
Proposal 1: For FR1 and FR2, general transient period profiles are defined and tested for IAB-MT.
Proposal 2: For FR1 and FR2, UE specific profiles are not defined in IAB spec.
Proposal 3: Add the clarifications that IAB-MT transient period locations for different cases should follow UE spec in IAB spec.
Proposal 4: Transient period length of 3 us is defined for the IAB-MT FR2 requirement.

	R4-2003609
	Qualcomm Incorporated
	Proposal 1. Re-use the On/Off time mask defined for the UE.





Open issues summary
Sub-topic 1-1: Time mask and transient period for IAB-MT in FR1
In this sub-topic the time mask and transient time in FR1 are handled. In FR1 no proposal mentions IAB-MT class and therefore it is to be understood that proposals for FR1 are IAB-MT class independent. Some proposal also already cover test aspects, which are to be discussed in the performance part of the work. Therefore, the discussion is directed towards core requirement coverage, based on which the test related work can continue in performance part of the WI.
Issue 1-1: Time mask coverage and transient time in FR1
· Proposals
· Option 1: Re-use the time mask framework including 10us transient time currently defined for UE
· Option 2: Specify a general functional requirement with 10us transient time, in a similar manner as currently in BS specifications
Additionally, it was proposed to add linkage to UE specification when it comes to transient period locations.
· Recommended WF
· Option 2, for all IAB-MT classes. Discuss further the need to specify transient period location more in detail
Sub-topic 1-2: Time mask and transient period for IAB-MT in FR2
In this sub-topic the time mask and transient time in FR2 are handled. 
Issue 1-2: Time mask coverage and transient time in FR2
· Proposals
· Option 1: Re-use the time mask framework including 5us transient time currently defined for UE
· Option 2: Specify a general functional requirement with 3us transient time, in a similar manner as currently in BS specifications
· Option 3: Specify a general functional requirement with 3us transient time for Wide Area IAB-MT and 5 us transient time for other class.
Additionally, it was proposed to add linkage to UE specification when it comes to transient period locations.
· Recommended WF
· Option 2, for all IAB-MT classes. Discuss further the need to specify transient period location more in detail.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	CATT
	Sub topic 1-1: Support recommended WF.
Sub topic 1-2: Support recommended WF, and if 5 us is accepted by the group, we’re also ok.


	Samsung 
	Fine with recommended WF for both sub topic

	Ericsson
	Sub topic 1-1: Option 2 and WF is ok for us. The further discussion is needed whether we test hardware centric requirement and so there is no need on test different transient locations as the transient performance will be the same.
Sub topic 1-2: Option 2 and WF is ok for us. The further discussion is needed whether we test hardware centric requirement and so there is no need on test different transient locations as the transient performance will be the same.


	Huawei
	Sub topic 1-1: General function seems more appropriate, WF is ok.
Sub topic 1-2: AS with FR1 general function seems more appropriate, option 2 might be more appropriate at this time until we have 2nd class more carefully defined

	ZTE
	Sub topic 1-1: fine with recommended option 2
Sub topic 1-2:  fine with recommended option 2

	Nokia, Nokia Shanghai Bell
	Sub-topic 1-1 and 1-2: We agree to specify a simple functional requirement for IAB-MT, but we do not see the need to clarify the transient period locations more in details as they should be obvious to enable correct PHY operation.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic 1-1 and sub-topic 1-2: Time mask and transient period for IAB-MT in FR1/FR2
	Tentative agreements: No tentative agreements yet as in the beginning it was announced that discussion will continue until end of second round.
Candidate options: For both FR1 and FR2 it so far seems agreeable to re-use BS requirements
Recommendations for 2nd round: Continue discussion especially concentrating on whether additional clarifications to the specifications are needed on top of what is currently specified in TS 38.104



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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
2nd round discussion comments can be continued in section 1.3.1, guidance is provided in section 1.4.1.
Summary on 2nd round (if applicable)
No further discussion took place in second round. Based on the comment provided in 1st round the status is rather stable and TPs could be provided for next meeting.


Topic #2: Transmit signal quality
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003311
	CATT
	Observation 1: RAN1 timing mechanisms assume MT timing should refer parent node, and DU should be synchronized with parent node. 
Observation 2: Defining absolute frequency error requirement will make relative frequency error between MT and parent node to be +/- 0.2 ppm.
Observation 3: IAB-MT should include frequency offset correction algorithm and take IAB parent node’s frequency as reference to support high modulation and mobility.
Proposal: IAB-MT frequency error requirement should be defined as relative requirement as ± 0.1 PPM.

	R4-2004151
	ZTE Corporation

	Observation 1: in the multiple hop scenarios, IAB-MT cannot be treated as sync source for IAB-DU within the same enclosure and its child IAB nodes.  
Observation 2: absolute frequency error for IAB DU and relative frequency error for IAB MT will reuslt in different RF testing setup enviroment. 
Observation 3: if IAB MT reuse the IAB DU’s reference clock and are targeted to meet the UE relative frequency error 0.1ppm, then absolute frequency error for IAB DU will be maintained within 0.05ppm regardless of different BS class.
Proposal: for IAB DU, follow the BS requirements for different classes.

	R4-2005029
	Samsung
	Proposal 4: EVM for IAB-MT will be verified on maximum TX power except 64QAM of FR2 which can be tested on other level if declared. 


	R4-2004167
	Ericsson
	Observation#1: Parent IAB demodulation performance tolerance depends not only on frequency error from IAB-MT but also on DMRS density and/or configuration of the PTRS. 
Observation#2: when frequency error of IAB-MT exceeds some threshold (depending what reference signal configuration), IAB-DU can reconfigure more densified DMRS or additional PTRS to keep throughput not degrade.
Observation#3: for the shared clock implementation of IAB-MT and IAB-DU, there is benefit on hardware cost and system level that there is no beam switching delay caused by PLL retuning.
Observation#4: From the implementation perspective, the requirement of IAB-MT frequency error should be implementation agnostic.

Proposal-1: send LS to RAN1 /RAN2 that IAB-MT cannot be qualified as a synchronization source unless some signalling from parent IAB to child IAB is in palce.
Proposal-2: Test setup for the IAB-MT relative frequency requirement need to be DUT implementation agnostic so there is a need to include the shared clock solution on IAB-MT and feed external synch source to DUT and good quality frequency clock to signal generator/ test equipment.
Proposal-3: signalling will be needed to qualify the IAB-MT as synchronization source for IAB node irrespective relative or absolute frequency requirement will be set on IAB-MT.
Proposal-4: If relative frequency error requirement is specified on IAB-MT, the test case need to be constructed in a way implementation agnostic.  Early confirmation from TE vendor may be needed before conforming testing to set such requirement.
Proposal-5: If absolute frequency error requirement is specified on IAB-MT, there may be a need some IAB-DU scheduler impact if only GNSS is used for synchronization source; There will be no such impact if IAB node can switch to IAB-MT as synchronization source.



Open issues summary
Sub-topic 2-1: Frequency error requirement in FR1 and FR2 for IAB-MT
In this sub-topic frequency error requirement in FR1 and FR2 for IAB-MT are handled. IAB-DU related proposal has already agreed as part of WF R4-2002496 and is not repeated here. Test setup related proposals are not included as they should be handled in performance part of the work.
Issue 2-1: Frequency error requirement in FR1 and FR2
· Proposals
· Option 1: IAB-MT frequency error requirement should be defined as relative requirement as ± 0.1 PPM relative to received signal from parent.
· Recommended WF
· Option 1
Sub-topic 2-2: IAB-MT as (frequency) synchronization source and new related signalling
There are varying observations and proposal on whether IAB-MT can be a (frequency) synchronization source, for which the linkage to IAB RF core requirements in unclear. 
Issue 2-2: Is IAB-MT viable (frequency) synchronization source and is new signalling needed
· Proposals
· Option 1: Consider IAB-MT as (frequency) synchronization source, Send LS to RAN1 and RAN2 to define new signalling to tell child node whether the parent can be considered as synchronization source
· Option 2: Do not consider IAB-MT as a (frequency) synchronization source. 
· Recommended WF
· To be discussed in 1st round
Sub-topic 2-3: Error vector magnitude
Error vector magnitude related proposals are handled under this sub-topic. In R4-2002496 in RAN4#94e it was agreed that
The output power range for EVM is agreed in next meeting when Tx dynamic range / minimum power requirements are clear. Power range can be modulation specific and modulation specific analysis is welcomed.

Issue 2-3: EVM requirement at different output powers
· Proposals
· Option 1: EVM for IAB-MT will be verified on maximum TX power except 64QAM of FR2 which can be tested on other level if declared.
· Recommended WF
· To be discussed in 2nd round
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	CATT
	Sub topic 2-1: Supported recommended WF.
Sub topic 2-2: We didn’t understand this topic. Our understanding is that parent node is the synchronization source. Where the MT synchronization source understanding comes from?
Sub topic 2-3: We think option 1 is reasonable.

	Samsung
	Sub topic 2-1 fine with recommended WF
Sub topic 2-2: Not quite understand why we should discuss this under this agenda. First of all we agree that the requirement would be defined implementation agnostic way. And conformance testing will be discussed after core pare completed. With frequency error defined as relative one for IAB-MT and absolute one for IAB-DU there would be no impact on existing NR network for both gNB and UE side.  
Sub topic 2-3: fine with recommended WF

	Ericsson
	Sub topic 2-1: Setting the IAB-MT frequency error as relative, this need to confirm the test case can be implementation agnostic; setting the IAB-MT frequency as absolute, this need to confirm the IAB-MT can be considered as the synchronization source so there is no parent IAB throughput impact.  We are ok with setting requirement as relative if the TE vendor confirm the test is possible. Or we can compromise to set the requirement conditioned on the later test case is ok to cover also the shared clock solution with IAB-DU.  
Sub topic 2-2: there is a question on frequency error accumulation on child IAB node when we set the IAB-MT frequency error requirement in relative manner. such requirement validity is questioned when IAB-MT is used as synchronization source and the relative IAB-MT frequency error plus the parent IAB frequency error cannot meet the IAB-DU frequency error requirement. This in turn generate a question if IAB-MT should be used as synchronization source or not. RAN1 has made the agreement to use IAB-MT as synchronization source so we need understand first if such requirement pose any risk on the system performance, so it is relevant discussion point in the context of the discussing frequency error requirement of IAB-MT.
Option 1 is ok for us. Our understanding is that using IAB-MT as a synchronization source in IAB network is an important feature because when coverage hole exists for the cellular, perhaps there is generic radio signal penetration problem and GNSS signal availability maybe also a question.  The network interference may occur at child IAB node using IAB-MT as sync source when accumulated time/frequency error exceeding 3GPP spec during the parent IAB holdover period, i.e the violation of the time/frequency error against 3GPP sepc will happen first at child node and thus a signaling is needed to notify the child node taking the accumulation error into account.  Without such signaling, the IAB-MT cannot be qualified as synchronization source.
Sub topic 2-3: the option 1 is ok for us.  The way the 64QAM (or perhaps 256QAM as it is optional) power level could be declared as the same as the BS: (“note: If a BS type 2-O is capable of 64QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 64QAM transmissions and the other declaration is applicable when not configured for 64QAM transmissions”
)
But not clear if it means IAB-MT class independent or further differentiate the WA or LA IAB-MT will be needed.


	Huawei
	Sub topic 2-1: WF is ok
Sub topic 2-2: Not clear if this si possible? Presumably a IAB-MT talks to an IAB-DU and we have already agreed that IAB-DU uses an absolute reference?
Sub topic 2-3: OK the 64QAM (and 256?) level should be the max 64QAM level not just any other level (even if this is lower than the level for other modulation schemes) 

	ZTE
	Sub topic 2-1: support the option 1
Sub topic 2-2: we think consider the IAB-MT as sync source similar as GNSS which should be up to implementation.  Even though IAB-MT claimed that have good freq error, then it cannot guarantee the child IAB-MT could use that as sync source.
Sub topic 2-3: need to hold on the discussion as this is related with MPR and A-MPR issue.

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: We agree with the WF
Sub-topic 2-2: We do not see the need for new signaling and sending the LS. RAN4 minimum requirements only dictate the frequency error requirements, not whether some implementation choice meets the requirement with little or a lot of margin. If each IAB-DU is mandated to meet the absolute frequency error, there is no possibility that the frequency error will cumulate in the network.
Sub-topic 2-3: This belongs to the performance part of the WI but we are can agree with the statement as a clear way forward towards conformance requirements may help agreeing core requirements.


 
CRs/TPs comments collection

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 

	Sub-topic#2-1: Frequency error requirement in FR1 and FR2
	Only one company out of six has concerns that testability of the core requirement needs to be confirmed before specifying core requirements. Moderator understanding is that testability shall be discussed in the performance part. 
Tentative agreements: IAB-MT frequency error requirement is defined as relative requirement as +/-0.1 PPM relative to received signal from parent.
Candidate options:
Recommendations for 2nd round: Confirm the tentative agreement in a WF.

	Sub-topic# 2-2: IAB-MT as (frequency) synchronization source and new related signalling 
	Only the original proponent seems to be seeing the need for LS to RAN1/2 and defining new signaling. There is no clear support for the 2nd option of not considering IAB-MT as (frequency) synchronization source either. 
Tentative agreements: none
Candidate options: Leave to implementation or continue discussion
Recommendations for 2nd round:  The proponent of the proposal requested for more feedback and therefore further comments can be provided in section 2.3.1. 

	Sub-topic# 2-3: Error vector magnitude
	Recommendations for 2nd round: Continue discussion as announced before the meeting. 



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

	#1
	WF for IAB-MT frequency error requirement
	CATT





CRs/TPs

	
	

	
	



Discussion on 2nd round (if applicable)
Further comments to sub-topics 2-2 and 2-3 can be provided to section 2.3.1  
Summary on 2nd round (if applicable)

Company comments are captured in to the WF.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005489
	WF is agreeable 





Topic #3: Unwanted emissions including ACLR for IAB-MT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004158
	ZTE Corporation

	Proposal 1: to define ACLR=28dBc for 24.25-33.4GHz and ACLR=26dBc for 37-52.6GHz.

	R4-2004152
	ZTE Corporation

	Proposal 1: to define FR1 IAB MT ACLR as 45dBc;


	R4-2004547

	Huawei
	Provides summary of simulation results

	R4-2004548
	Huawei
	Proposal 1: FR1 IAB-MT Tx spurious emissions are the same as the BS (type 1-H, 1-O) 
Proposal 2: FR2 IAB-MT Tx and Rx spurious emission are based on the same node type (either BS or UE)
Proposal 3: wide area IAB-MT transmitter (and hence Rx) spurious emissions are based on BS (type 2-O)

	R4-2005029

	Samsung
	Observation: More consideration is needed to reuse BS OTA co-location requirement to IAB-MT. 
Proposal: ACLR for MR/LA 24dB
Proposal: ACLR for WA 28dB
Observation: For operating band emission and spurious emission, the emission level of UE requirement can be applied for IAB-MT with necessary update on directions to be tested. 



	R4-2003775

	Nokia, Nokia Shanghai Bell
	Observation 1: Coexistence simulations show that 24 dBc ACLR for IAB—MT in FR2 is sufficient for adjacent channel coexistence for Wide Area IAB-MT.
Observation 2: 28 dBc ACLR for IAB-MT in FR2 would enable the direct re-use of BS requirements also for OBUE and relative ACLR.
Proposal 1: OBUE and absolute ACLR requirements shall be agreed after relative ACLR to ensure them being aligned with each other.
Proposal 2: Re-use relative ACLR requirements of BS for both IAB-MT classes.
Proposal 3: In case proposal 2 is agreed, re-use BS requirements for absolute ACLR and OBUE for both IAB-MT classes


	R4-2003609
	Qualcomm Incorporated
	Proposal 2. IAB-MT unwanted emissions should follow the UE framework and requirements.
Proposal 3. IAB-MT only has to comply with the additional spurious emissions applicable in the region where it operates. It does not need to support all the NS values defined for a certain band.
Proposal 4. The need for protection requirements to other bands (e.g. UE coexistence defined in Table 6.5.3.1 of 38.101-2) and how to derive appropriate emission levels is FFS.


	R4-2004163
	Ericsson
	Proposal-1: use BS ACLR for IAB-MT ACLR for FR1.
Proposal-2: Reuse the BS ACLR absolute limit on IAB-MT.
Proposal-3: Reuse the BS OBUE for wide area IAB-MT for FR1.
Proposal-4: Reuse FR1 BS spurious for IAB-MT spurious requirement for FR1.
Proposal-5: FFS on colocation requirement on IAB for FR1.

	R4-2004164
	Ericsson
	Proposal-1: Wide area IAB-MT ACLR to be the same with BS ACLR for FR2.
Proposal-2: The ACLR differentiation on downlink or uplink time slot needs to be reflected in IAB TS.
Proposal-3: The local IAB-MT could set relaxed ACLR when it transmit uplink time slot.
Proposal-4: Reuse the BS ACLR absolute limit on IAB-MT.
Proposal-5: Reuse the BS OBUE requirement and BS definition for boundary of OBUE for wide area IAB-MT for FR2.
Proposal-6: Local area IAB-MT could reuse UE SEM for mode 1 but need comply tighter BS OBUE for mode 2 and mode 3 for FDM/SDM operation.
Proposal-7: Reuse FR2 BS spurious for all IAB-MT class spurious requirement for FR2.


	R4-2004644
	Qualcomm Incorporated
	Observation 1: 20dB IAB-MT ACLR is required for the case of -20dBm minimum output power at IAB-MT
Observation 2: 24dB IAB-MT ACLR is required for the case of -10dBm minimum output power at IAB-MT
Observation 3: NR UL degradation is negligible at all analysed IAB-MT minimum output power values in the case of IAB homogeneous layout
Observation 4: ACLR requirement shall be coupled with proper minimum output power to guarantee appropriate functioning of the IAB system
Observation 5: Necessary minimum output power depends on the target deployment scenario and shall be guaranteed by the dynamic range of the IAB-MT transmitter
Proposal 1: define 24dB IAB-MT ACLR requirement in FR2
Proposal 2: define same ACLR value of 24dB for both wide area and medium range IAB-MT classes




Open issues summary
Sub-topic 3-1: Relative ACLR in FR1
For FR1 two companies propose using BS requirements i.e. 45 dBc and one company is proposing using UE framework and related requirements.
Issue 3-1: Relative ACLR in FR1
· Proposals
· Option 1: 45 dBc
· Option 2: UE framework and requirements
· Recommended WF
· Option 1
Sub-topic 3-2: Relative ACLR in FR2
For FR2 the proposals range from 24 dBc to 28 dBc, and some companies see dependency to IAB-MT class. Some companies have observed from simulation results that the homogeneous scenario does not require as good ACLR performance as the HetNet scenario. Some companies see that ACLR could vary based on whether the transmission takes place on UL or DL timeslot in addition to class dependency.
Issue 3-2: Relative ACLR in FR2
· Proposals
· Option 1: 24 dBc
· Option 2: Re-use BS requirement
· Option 3: BS requirement for wide area, 24 dBc for the other IAB-MT class
· Option 4: 24 dBc for the local area IAB-MT class only during transmission during UL timeslot, BS requirement applies otherwise
· Recommended WF
· Re-use BS requirements for wide area IAB-MT
· Discuss further requirement for the other class
Sub-topic 3-3: Absolute ACLR
For absolute ACLR proposals range from re-using BS requirements always or re-using BS requirements if other emissions are aligned with BS requirements. There is also a proposal to use UE emission framework, and absolute ACLR is not specified for UEs.
Issue 3-3: Absolute ACLR
· Proposals
· Option 1: No requirement
· Option 2: Re-use BS requirement
· Option 3: Re-use BS requirement if relative ACLR is same as for BS
· Recommended WF
· Option 2
Sub-topic 3-4: OBUE/SEM and general spurious emissions
For OBUE and SEM the proposal are to either re-use UE or BS requirements, and it is also seen relevant to have requirements aligned with ACLR requirement. One observation is interpreted to suggest OBUE framework from BS requirements with UE SEM levels.
For general spurious emissions the main views are also either to re-use UE or BS requirements. 
Issue 3-4: OBUE/SEM and general spurious emissions
· Proposals
· Option 1: Re-use UE SEM and general spurious emissions
· Option 2: Re-use BS OBUE requirements and general spurious emissions
· Recommended WF
· Option 2
Sub-topic 3-5: Additional spurious emissions
For NS-signaling framework it was proposed that it is sufficient to comply only with additional spurious emission requirements applicable in the area of operation. For co-existence requirements more work was seen necessary. For co-location spurious requirements more study was proposed.
Issue 3-5: Additional spurious emissions
· Recommended WF
· Discuss in second round further WF for NS signalling for IAB-MT, (UE-to-UE) co-existence requirements and co-location spurious requirements

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	CATT
	For all of the topics: We prefer the relative relaxed requirements if co-existence study is ok. We understand the argument from many companies that MT may reuse the same components with DU, then may have no problem to reach the same linearity capabilities. But we should be aware that MT may need o output more power than DU when MT coverage is larger than DU. Relaxing the linearity requirements can make this happen and still maintain the assumption that MT and DU use the same PA and some other components. Therefore, the followings are our preference.
Sub topic 3-1: Option 2.
Sub topic 3-2: Option 1.
Sub topic 3-3: Option 1.
Sub topic 3-4: Option 1.
Sub topic 3-5: We’re not sure if NS-signaling framework will be good for MT or if it will be used. A-MPR may not be used by IAB-MT. So we think if there’s no scenario for this, we can wait and discuss it further when there’s a need. For co-location requirement, it may need more discussion.

	Samsung
	We suggest to focus on relative ACLR firstly. Without agreement on relative ACLR it’s no anchor for next step discussion on absolute ACLR and remaining emission requirement. In email thread [207] it seems the discussion direction is that the IAB-MT power dynamic range would be IAB-MT class specific. And the candidate dynamic range would be different for WA IAB-MT and [WR/LA] IAB-MT. Our finding based on co-existence study would be the ACLR requirement should be matched with proper dynamic range requirement. If different power dynamic range seems to be considered, not quite understanding why a single level for ACLR is suggested here. This would lead more question that if the certain power dynamic range defined what is the impact on absolute ACLR test condition. This is why we suggest to fix related ACLR in the first step. Then to discuss further on remaining topics with agreement on related ACLR. 

	Ericsson
	Sub topic 3-1: Option 1 is ok for us.
Sub topic 3-2: option 2, Recommended WF is ok for us.
Sub topic 3-3: option 2. 
Sub topic 3-4: option 2. We have IAB-DU spurious cannot change, the new requirement for IAB-MT cannot be relaxed than that and does not necessary tighter than that.
Sub topic 3-5: 
For NS-signaling, if there is additional emission requirement need to comply, we need follow the same approach as the BS. IAB is fixed position installation and a network node, there should not be difference when comes to deal with regulation / additional emission requirement for IAB-DU and IAB-MT.
For FR1, we need to discuss if there is a need to have co-location requirement with BS of other bands. For wide area IAB, it may be the installation position is limited and thus drives such requirement.


	Huawei
	Sub topic 3-1: option 1 is preferable
Sub topic 3-2: For wide area reuse BS requirement (option 2), for the 2nd class it is yet to be decided what this is, if local then option 3 may be ok. When transmitting in DL we need to think a both more if BS levels is needed
Sub topic 3-3: Absolute ACLR should be consistent with the OBUE requirements and should align with eth relative ACLR over a useful range of output powers. We are ok with option 2 or 3 but should not agree until OBUE and relative ACLR are decided.
Sub topic 3-4: The final values for BS OBUE and UE SEM are not so different but the offsets based on channel BW are quite different. AS the IAB-MT will have BS antenna and front end type performance it should be able to match the BS performance.
Sub topic 3-5: co-existence in the same geographical area would seem necessary in FR1, as a IAB-MT is installed in similar locations to BS it would be expected that it did not interfere with other operating bands in the same way. Co-location of IAB-MT with IAB-DU of different bands may be possible but need to consider not just the IAB-MT requirements but also the victim requirements (and ability to reject IAB-MT Tx signal)

	Qualcomm
	Sub topic 3-2: our first preference is Option 1 but as a compromise we can also accept Option 3. We are still not quite clear why we need to tighten the ACLR to 28dBc for WA IAB-MT since from co-existence study results it seems that 24dBc can guarantee good victim network performance also in the case of wide area IAB-MT.
Sub topic 3-3: agree that absolute ACLR should not be agreed before OBUE and relative ACLR are decided.
Sub topic 3-4: we support Option 1 at least for MR/LA IAB-MT.

	ZTE
	Sub topic 3-1: support option 1
Sub topic 3-2: fine with recommended WF.
Sub topic 3-3: fine with option 2 to reuse the BS requirement
Sub topic 3-4: fine with recommended WF
Sub topic 3-5, this should be related with A-MPR discussion, we need to hold on that.

	Nokia, Nokia Shanghai Bell
	Sub-topic 3-2: In the co-existence study the homogenous deployment which is more aligned with wide area IAB-MT has been shown to work with lower ACLR than the other scenario, and hence specifying relaxed ACLR for the local area seems not logical. Therefore, we think option 2 is the best of the options. We are OK with the WF to re-use BS requirements for wide area IAB-MT. 
Sub-topic 3-3: We can accept option 2 and option 3.
Sub-topic 3-4: We prefer option 2


 
CRs/TPs comments collection

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 

	Sub-topic#3-1: Relative ACLR in FR1
	Four companies commented, with three supporting 45 dBc ACLR and one supporting UE framework.
Tentative agreements:45 dBc ACLR
Candidate options:
Recommendations for 2nd round: Confirm tentative agreement in a WF

	Sub-topic#3-2: Relative ACLR in FR2
	For Wide Area IAB-MT five companies support or can accept re-using BS requirements, one company preferring 24 dBc. For the other class there is no clear majority and discussion needs to continue.
Tentative agreements: Re-use BS requirements for wide area IAB-MT
Recommendations for 2nd round: Confirm tentative agreement in a WF

	Sub-topic#3-3: Absolute ACLR
	Many companies see dependency to relative ACLR and OBUE requirements, only one company is saying the requirement is not needed. Four companies can accept re-using BS requirements at least if relative ACLR is the same as for BS.
Tentative agreements: Requirement is needed but will be discussed only after agreeing relative ACLR
Recommendations for 2nd round: Return to this topic in next meeting.

	Sub-topic#3-4: OBUE/SEM and general spurious emissions
	Four companies can accept re-using BS requirements, one company suggest UE requirements for all the classes and one company at least for MR/LA class. There are also views that this should not be agreed before relative ACLR is agreed.
Recommendations for 2nd round: Return to this topic in next meeting.

	Sub-topic#3-5: Additional spurious emissions
	As announced before the meeting, discussion on additional spurious emissions can continue the second round.
Recommendations for 2nd round: Continue discussion, further comments can be provided in section 3.3.5



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

	#1
	WF for relative ACLR for IAB-MT
	Nokia, Nokia Shanghai Bell





CRs/TPs

	
	

	
	



Discussion on 2nd round (if applicable)
Further comments to sub-topic 3.3.5 can be provided in section 3.3.5
Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005490
	WF to be formally noted. 
[bookmark: _GoBack]For FR2 it is agreeable that:
Wide Area IAB-MT shall re-use BS requirements
Local Area IAB-MT shall meet 24 dBc ACLR, FFS on different requirements and related capability for transmission during UL and DL timeslot.
And this could be captured in meeting minutes.




Topic #4: Tx IMD and others
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004096

	ZTE Corporation

	Observation 1: There is no TX IMD requirement for BS type 2-O as the coupling loss is too high,.
Observation 2: The 30dB coupling loss also apply for co-located IAB type 1-C and 1-H.
Observation 3: The10cm distance between co-located BS type 1-O also apply for co-located IAB type 1-O.
Proposal 1: Reuse the BS TX IMD requirement for IAB DU. 
Proposal 2: Reuse the TX IMD requirement of BS to IAB MT. 

	R4-2005029
	Samsung

	Observation: no TX IM requirement for FR2 IAB-MT.
Observation: More consideration is needed to reuse BS OTA co-location requirement to IAB-MT. 



In addition to these contributions three TPs are included in section 4.3.2.
Open issues summary

Sub-topic 4-1 Tx IMD in FR1
In RAN4#94e, the TR (R4-2002497) is agreed to have the co-located IAB if the TDD pattern is the same.
Issue 4-1: Tx IMD in FR1
· Proposals
· Option 1: Re-use the BS Tx IMD requirement for both IAB-MT and IAB-DU 
· Option 2: FFS on the applicability of BS type 1-O Tx IMD requirement for IAB-MT 
· Recommended WF
· Discuss in 1st round the conditions in which co-location is possible taking into account agreement from previous meeting
Sub-topic 4-2 Tx IMD in FR2
Issue 4-2: Tx IMD in FR2
· Proposals
· Option 1: No Tx IMD requirement is specified for FR2
· Recommended WF
· Option 1
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Samsung
	Sub topic 4-1: the agreed TP in 2002497 is for IAB-DU as technical background to be capture in TR. The statement as “For FR1 the IAB node could be co-located if the IAB TDD pattern for transmission and receiving is the same.” is acceptable to conclude on IAB-DU TX IM requirement. But there is no conclusion or any detail discussion to extend the applicability this to IAB-MT according to our understanding. 
As indicated in TS38.104 for BS type 1-O, “Co-location requirements are requirements which are based on assuming the BS type 1-O is co-located with another BS of the same base station class, they ensure that both co-located systems can operate with minimal degradation to each other.”  Not convinced by the applicability to IAB-MT or at least applicability for all IAB-MT class to be defined, which we believe that this area should be clarified before concluded just as option 1.  
Sub topic 4-2: fine with the proposal 

	 Ericsson
	Sub topic 4-1: option 1 as the IAB can be co-located if their TDD pattern are the same. Our understating is that this imply both IAB-MT/IAB-DU transmission.
Sub topic 4-2: ok with WF.


	Huawei
	Sub topic 4-1: Need to consider the scenarios where another Tx may be operating co-located; a) another IAB_MT in same band, b) another IAB-DU/BS in another band
If the scenarios are relevant then the BS IMD req. should apply as the scenarios are the same.
Sub topic 4-2: ok

	ZTE
	TX IMD should be discussed together with other colocation requirement for FR1IAB-MT

	Nokia, Nokia Shanghai Bell
	Sub-topic 4-1: For co-location to be applicable, both IAB-MT and IAB-DU need to transmit/receive at the same time as the co-located BS or IAB-Node. Co-location should also be possible with BS / IAB-Node operating at different frequency band, as then RF filters can be used to filter the emissions, but naturally co-location blocking and co-location spurious emissions need to be met. Therefore, we see here two different cases: co-location on the same operating band and co-location with different frequency band, and transmit/receive timing restrictions do not apply when co-location happens with different frequency band. 
Tx IMD requirement needs to set only for the case of co-location within the same operating band, as co-location blocking and co-location spurious emissions cover the other case.
Sub-topic 4-2; Agree with WF, no need for Tx IMD for FR2


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004097
	Company A

	
	Company B

	
	

	R4-2004098
	Company A

	
	Company B

	
	

	R4-2003758
	Company A

	
	Company B

	
	



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 

	Sub-topic#4-1
	Companies recognize there are different scenarios for co-location and Tx IMD depending on TDD pattern for IAB-MT and IAB-DU and whether co-located nodes operate on same or different frequency bands.
Recommendations for 2nd round: Further clarify the co-location scenarios in requirement applicability in a WF.

	Sub-topic#4-2
	There is clear alignment that Tx IMD requirement is not needed for FR2.
Tentative agreements: No Tx IMD requirement is specified for FR2.
Recommendations for 2nd round: Confirm tentative agreements in a WF.



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

	#1
	WF on co-location scenarios and Tx IMD requirements for IAB
	ZTE




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004097
	To be noted, WF assigned instead

	R4-2004098
	To be noted, WF assigned instead

	R4-2003758
	To be approved, TR rapporteur to take action on making sure reference [3] in the TP will be included in the TR reference list.



Discussion on 2nd round (if applicable)
Discussion is captured as comments in WF and below:
Samsung: 
It's fine to remove the two clarification bullets if there is no misunderstanding. As you commented, no need to repeat them if the agreement is to reuse BS requirement. However, my interpretation is that we only borrow the BS framework rather than entire requirement. We just copy-paste 104 requirement as below, those highlighted area if we bring such requirement for IAB-MT (actually also IAB-DU) kind of modificaiton would be unavoidable. 
Hence we will definitely discuss further on the details based on IAB-MT own case. Hope we are on the same page. Please let me know if not the case.
6.7.3.1        Co-location minimum requirements
The transmitter intermodulation level shall not exceed the unwanted emission limits in subclauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal according to table 6.7.3.1-1
The requirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For TAB connectors supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For multi-band connector, the requirement shall apply relative to the Base Station RF Bandwidth edges of each operating band. In case the inter RF Bandwidth gap is less than 3*BWChannel (where BWChannel is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the inter RF Bandwidth gap.

Table 6.7.3.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in subclause 5.3.5.

	Interfering signal level
	Rated total output power per TAB connector (Prated,t,TABC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a gap
	, for n=1, 2 and 3

	NOTE 1:   Interfering signal positions that are partially or completely outside of any downlink operating band of the TAB connector are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:   In Japan, NOTE 1 is not applied in Band n77, n78, n79.



Ericsson:
I agree with you that careful examine is needed for specifying the TP.   For co-location interferer, we cannot control the other operator IAB TRP power so the rated power is only choice, but of course when it comes to detail requirement, we could have more discussions.
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  

	R4-2005491
	WF is agreeable. 



