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Introduction
This email discussion covers Tx requirements except for output power requirements. The contributions submitted to RAN4#95-e 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.
· Transient period and time mask 
· Transmit signal quality
· Frequency error
· EVM
· Unwanted emissions
· relative ACLR 
· OBUE / SEM
· absolute ACLR
· Spurious emissions
· Differentiation between UL and DL timeslots
· Tx IMD 
· Tx IMD
Topic #1: Transient period and time mask
Companies’ contributions summary
Two text proposals were submitted
R4-2006272	TP for TR 38.809: Transmit ON/OFF power, CATT
R4-2006273	TP for TS 38.174: Transmit ON/OFF power, CATT
Open issues summary
Comments for the text proposals can be provided in section 1.3.2
Companies views’ collection for 1st round 
Open issues  
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2006272
TP for TR 38.809: Transmit ON/OFF power

	Ericsson: 1. There is no need on IAB-DU requirement TP unless it deviate the existing BS spec. 2. FR1 and FR2 need to separate if necessary as the logic is different.  3.TP need to mention the reasoning behind the RAN4 agreement.

	
	CATT: Response to Ericsson’s comments: Thanks for the comments. 1. TP only mentioned that DU reuses BS requirements. 2. 7.4 and the 9.5 are the separated clause for FR1 and FR2. I can move some discussion background to 9.5 but don’t think there’re many differences between them except the requirements. 3.Could you please clarify more what’s the missing reasoning in the TP?

	
	Huawei: in some cases the language needs cleaning up for example “because IAB-DU behaviour is the same with BS” should be “because IAB-DU behaviour is the same as the BS”. It is useful to capture the background behind the decisions we think, but it would be nivce to have a little more detail. Some values to show ow BS and UE are different and the names of the additional UE requirements which are not necessary.

	R4-2006273
TP for TS 38.174: Transmit ON/OFF power

	Samsung: it is suggested to align with the approach used in R4-207907 to make the reference text clear without ambiguity 

	
	Ericsson: TS  OFF power chapter  needs subchapter of general description; The MT and DU needs to be separate to different subchapter.

	
	CATT: Response to Samsung: When I read the current TS, it seems the structure is mixed, for example, the clause 10.6, it’s separated to FR1 and FR2. For the Tx ON/OFF power, many requirements can be reused for both DU and MT, so I chose the current structure when preparing the TP. If the common understanding is every requirement will be separated to DU and TP, I’ll restructure it in the revision.
Response to Ericsson: The general part for TS off power is the same with 6.4.1.1 in 38.104, I can add the subclause if it will make the spec more clear. Will made revision in next version.

	
	Huawei: We prefer the approach where the general section is populated and the min requirements are referenced (if possible) this is done in 6.4.2 but not 6.4.1. Having the general section makes the document more readable. The method of referencing used in some other TP’s is better where it states that the BS requirements in [ref] apply to the IAB-DU (or MT), this helps clear up some of the language ambiguities (this was done in 9.5.2 but not 6.4.1). Also it needs to be clear that the BS channel bandwidth in the reference applies to the IAB channel bandwidth (and any other defined terms also need to be cleared up) – of course by writing the general section in full much of these issues are solved.

	
	ZTE: also prefer to have separate structure in the TS and in addition, format is not correct, please double check that. 

	
	Nokia, Nokia Shanghai Bell: Regarding referencing, one midway option between this and the Huawei version in R4-2007907 is to just say “BS requirements in … apply for IAB-DU”. To us this is sufficient to clarify how the BS related terms shall be interpreted for IAB.
In referencing there is sometimes mention to general part like in section 9.5.2.1. This is not needed, either the full clause is referenced or nothing is referenced.
Perhaps the transient period example figures could be combined together, as only thing changing between them is UL and DL transmission.



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 

	Topic#1
	Companies provided comments to improve both the structure and editorial approach used in the TPs. No comments were provided to the actual RF requirement captured by the TPs.  
Recommendations for 2nd round: Revise both of the TPs and address company comments in the revisions.



Recommendations on WF/LS assignment:
No WF or LS needed. 

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  

	R4-2006272

	To be revised.

	R4-2006273

	To be revised.



Discussion on 2nd round (if applicable)
Documents to be discussed on the second round are:
revision of	R4-2006272	TP for TR 38.809: Transmit ON/OFF power, CATT
revision of 	R4-2006273	TP for TS 38.174: Transmit ON/OFF power, CATT
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

	R4-2006272
TP for TR 38.809: Transmit ON/OFF power
	Company A

	
	Company B

	
	

	R4-2006273
TP for TS 38.174: Transmit ON/OFF power
	Company A

	
	Company B

	
	



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

	R4-2008777
	
To be approved

	R4-2008778
	To be approved



Topic #2: Transmit signal quality
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
R4-2007402
	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 unless IAB-MT could achieve very good freq alignment.

	
R4-2007573
	Ericsson
	Proposal-1: send LS to RAN1 /RAN2 that parent IAB should send signalling to child IAB when IAB-MT is used for synchronization source at the case when parent IAB node clock loose its synchronization source.

	R4-2006799
	Samsung
	Conclusion : no action needed in RAN4 with respect to RAN1 agreement on multiple parents sync resource case.

	R4-2006276
	CATT
	Proposal 1: For IAB-MT, option 1 of the following two options is considered to define modulation quality requirements.
Option 1: No carrier leakage, in-band emission and EVM equalizer spectrum flatness requirements are defined for both FR1 and FR2 IAB-MT.
Option 2: FR1 UE requirements is reused for IAB-MT, FR2 follow the current agreements.
Proposal 2: The current UE EVM measurement procedure is reused for IAB-MT. If new EVM measurement procedure is agreed in future for UE, the IAB procedure can be revisited.



Additionally, four text proposals were submitted, but will be discussed only in second round
R4-2006274	TP for TR 38.809: IAB-DU Transmitted signal quality, CATT
R4-2006275	TP for TS 38.174: IAB-DU Transmitted signal quality, CATT
R4-2006277	TP for TR 38.809: IAB-MT Transmitted signal quality, CATT
R4-2006278	TP for TS 38.174: IAB-MT Transmitted signal quality, CATT
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Frequency error
Sub-topic description: This sub-topic covers the three contributions related to frequency error, and whether any LS or RAN4 specification impact is needed.
Open issues and candidate options before e-meeting: 
Issue 2-1: Need for LS 
· Proposals 
· Option 1: Send LS to RAN1 /RAN2 that parent IAB should send signalling to child IAB when IAB-MT is used for synchronization source at the case when parent IAB node clock loose its synchronization source.
· Option 2: No need for LS
· Recommended WF
· To be discussed
Issue 2-2: Specification impact 
· Proposals regarding specification impact based in observed implementation restrictions in R4-2007402
· Option 1: There is specification impact, proponents of this option to describe the impact
· Option 2: This is implementation issue, no specification impact.
· Recommended WF
· To be discussed
Sub-topic 2-2: Transmit signal quality
Sub-topic description: This sub-topic covers transmit signal quality, including the four submitted TPs. 
Issue 2-3: Revisiting agreements for modulation quality requirements 
· It was proposed to revisit the agreement for modulation quality requirement with the options 1 and 2 below, option 1 being preferred by the proponent. A third option is added by the moderator to keep the earlier agreement in place
· Option 1: No carrier leakage, in-band emission and EVM equalizer spectrum flatness requirements are defined for both FR1 and FR2 IAB-MT.
· Option 2: FR1 UE requirements is reused for IAB-MT, FR2 follow the current agreements.
· Option 3: Do not revisit the previous agreements
· Recommended WF
· To be discussed
Issue 2-4: Applying UE EVM measurement procedure for IAB-MT
· Proposals
· Option 1: The current UE EVM measurement procedure is reused for IAB-MT. If new EVM measurement procedure is agreed in future for UE, the IAB procedure can be revisited.
· Option 2: TBD
· Recommended WF
· To be discussed
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Samsung
	Sub topic 2-1, issue 2-1/2: option 2 for both. Our understanding is that if there is other working group implication the proponent working group of agreement should have the responsibility to inform other working group. 
Sub topic2-2 issue 2-3: we tend to agree that if one requirement is not necessary to be verified with sound argument it can be skipped but not due to reason that the requirement is easy to be met. Hence before convinced reason to remove the requirement it is preferred to keep existing agreement. 
Sub topic 2-2 issue 2-4: this relates to conformance testing which will be discussed in perf part. But initial understanding is that the UE procedure can be used as starting point. Regarding the new measurement procedure under discussion, could the proponent clarify somehow what is the motivation to update the procedure? It is expected to be applied to which frequency range and mode etc? 


	Ericsson
	Sub topic 2-1: Option 1. The intended LS only for frequency error requirement for now, the frequency error requirement is a regulatory requirement in some region. Thus it is important to not violate it for the cases mentioned in the paper.
Sub topic 2-2: Option 2. We donot see the needs of disallowing usage of IAB-MT in multiple hop in general but for some cases there is a need to treat them specially with signaling.
Sub topic 2-3: Option 3. If IAB-MT transit in downlink time slot, there will be no UE simultaneously transmission with IAB-MT in the same cell, so the In-band emission requirement may not apply. If there exist unclearness in previous agreement, we could discuss further.
Subtopic 2-4: we can discuss conforming test perspective later. RAN4 had several EVM related agreement so not sure 100% UE EVM measurement will apply. 

	CATT
	Issue 2-1 and Issue 2-2: Our understanding is option 2 for both issue 1 and issue 2. We still didn’t understand the problem. RAN1 assumption is that parent node is the synchronization source. The OTA time mechanism is based on MT’s processing, that doesn’t mean MT is synchronization source.
Issue 2-3: My understanding is that the carrier leakage, in-band emission and spectrum equalizer flatness requirements will bring test burden to MT. These requirements are based on commercial UE capability; I don’t think the requirements will help implementation much except bringing test cost and time. Take spectrum equalizer flatness requirement as an example, the flatness issue also exists for BS, but there’s no requirement because BS performance will not impact EVM test result seriously. But for UE, the performance is not that good, we need some restriction to make the EVM test procedure works well. Therefore, at least for WA MT, I still don’t think they’re needed. For LA MT, the performance may not be that good as WA MT, but it is expected that the requirements should be very easily to met. So my preference is that for WA MT the three requirements can be removed, for LA MT, at least carrier leakage and spectrum equalizer flatness requirements can be removed.
Issue 2-4: My understanding is that EVM test procedure belongs to core part, we need to include it as BS and UE spec do. The ongoing UE EVM discussion relates to the short transient period proposal. Transient period is removed before the EVM calculation in the current TS 38.101. Both FR1 and FR2 is included. One of the proposals is that only the short transient period capability will use the new method. There’s no conclusion yet. So my suggestion is that MT follows current procedure. 

	Huawei
	Sub topic 2-1: We have agreed that a parent node has an absolute reference (and is the sync source for MT) so not sure how it is possible to use an MT as a reference for a DU – LS seems unnecessary.
Sub topic 2.2: Whilst there are implementation issues associated with using an absolute reference for a remote parent, or HW which is both IAB-DU and IAB-MT and hence have different frequency accuracy requirements, the specification seems clear enough so option 2.
Sub topic 2-3, 2-4: we should include core requirements because they are necessary, any unnecessary RF requirement introduces a test burden – but test burden should not be a reason to remove necessary requirements. Carrier leakage and equalizer flatness seem to be requirements which could apply to both the UE but not the BS as the BS is expected to pass them with no problem, whilst we expect the WA architecture to be similar to a BS then it is perhaps ok to apply a similar argument. The in-band emission seem to be more related to the UE function in that it only transmits on some RB’s as the IAB-MT will behave the same it seems treasonable to apply this (of course if IAB-MT is TX on DL and the signal is more like a  BS then maybe this case will need an exception)


	Qualcomm
	Sub-topic 2-1: It is too late to have LS exchanges on this topic if we want to conclude the work in Rel.16. Also, there is no clear need for this.
Sub-topic 2-2: Option 2. What is claimed in the paper is technically true but it seems to us that this would need a requirement based on the number of hops which in our understand is unknown and even if known would create additional complexity.
Sub-topic 2-3: Option 3: There is no compelling argument to re-visit existing agreements. 
Sub-topic 2-4: Option 1: the procedure should simply be re-used.

	ZTE
	Sub topic 2-1: support option 2 ,  signalling might not be used at all and there are no evidence  that IAB-MT could be used as sync source with qualified performance. 
Sub topic 2-2:  what I am trying to say that IAB-MT might be not qualified sync source and spec impact should be considered.
Sub topic 2-3:  fine with option 1 with no requirement defined for IAB-MT e.g. in-band emission, I/Q image ,etc
Subtopic 2-4: . for EVM measurement for IAB-MT, fine to start from UE test procedure,of course it’s performance part discussion defined in spec Annex, we could further discuss this in the next meeting

	Nokia, Nokia Shanghai Bell
	Sub topic 2-1, issue 2-1, Option 2.
Issue 2-2, Option 2, It is an implementation issue, and the specification is clear.
Sub topic 2-2, issue 2.3: Excessive carrier leakage and IQ-imbalance will be visible in EVM results. Therefore meeting EVM requirements partly addresses also meeting carrier leakage and IQ-imbalance requirements. Similarly for in-band emission, there IQ-image and carrier leakage are two major sources for the emissions, third one is non-linearities of the transmitter. Non-linearities of the transmitter also impact EVM. Therefore, it could be considered that meeting EVM requirements sufficiently demonstrates in-band emission, IQ-image and carrier leakage performance, and those individual requirements can be removed. 
Issue 2-4. This needs further discussion and analysis for differences between UE and BS EVM measurement approaches. Therefore, we are not ready to agree using UE EVM measurement procedure.


 
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

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	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# 2-1
	Only one company sees the LS necessary while 6 companies are against, therefore it seems there is no chance to result in agreed LS in this meeting.
On specification impact, two companies are open to consider some specification impact while five companies do not see specification impact. 
Tentative agreements:
· No LS on frequency error needed
· No need to capture additional details to specification
Candidate options:
· Some specification impact can be considered
Recommendations for 2nd round: No LS needs to be assigned. Capture the agreements, status and way forward on a single WF covering all transit signal quality related sub-topics. WF author recommended to be CATT as they have the specification author responsibility for this section.

	Sub-topic# 2-2
	The views between companies are rather balanced between no need for carrier leakage, in-band emission and equalizer flatness and keeping earlier agreements. 
Most companies want to discuss EVM procedure later in the performance part, even though this section is captured in the core specification annex. Some companies see UE procedure as a starting point or to be used without changes, whereas some companies want to study this more. 
Tentative agreements:
· None
Candidate options:
	· Option 1: No carrier leakage, in-band emission and EVM equalizer spectrum flatness requirements are defined for both FR1 and FR2 IAB-MT.

	

	· Option 3: Do not revisit the previous agreements



Recommendations for 2nd round: Capture the agreements, status and way forward on a single WF covering all transit signal quality related sub-topics. WF author recommended to be CATT as they have the specification author responsibility for this section.
As the WI is in the late phase it is also good to discuss the TPs in second round. IAB-MT related ones are recommended to be revised as EVM procedure related aspects are contentious while IAB-DU related ones can go directly to discussion 



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

	#1
	WF on transmit signal quality
	CATT





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  

	R4-2006277
	To be revised

	R4-2006278
	To be revised



Discussion on 2nd round (if applicable)
Second round discussion will cover following documents (pending chairman agreement on WF and revisions).
· WF on transmit signal quality, CATT
· R4-2006274	TP for TR 38.809: IAB-DU Transmitted signal quality, CATT
· R4-2006275	TP for TS 38.174: IAB-DU Transmitted signal quality, CATT
· revision of R4-2006277 	TP for TR 38.809: IAB-MT Transmitted signal quality, CATT
· revision of R4-2006278 	TP for TS 38.174: IAB-MT Transmitted signal quality, CATT
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

	R4-2006274
TP for TR 38.809: IAB-DU Transmitted signal quality
	Company A

	
	Company B

	
	

	R4-2006275
TP for TS 38.174: IAB-DU Transmitted signal quality
	Company A

	
	Company B

	
	

	revision of R4-2006277
TP for TR 38.809: IAB-MT Transmitted signal quality
	Company A

	
	Company B

	
	

	revision of R4-2006278 	
TP for TS 38.174: IAB-MT Transmitted signal quality
	Company A

	
	Company B

	
	



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

	R4-2008783
	To be approved

	R4-2006274
	To be approved

	R4-2006275
	To be approved

	R4-2008779
	To be withdrawn, original in R4-2006277 to be noted

	R4-2008780
	To be withdrawn, original in R4-2006278 to be noted




Topic #3: Emission requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006800
	Samsung
	Proposal 6: Absolute ACLR is not needed if MRP/AMPR defined for IAB-MT
Proposal 7: UE SEM requirement is suggested to be applied for IAB-MT out of band emission.
Proposal 8: UE spurious emission is suggested to be applied for IAB-MT.

	R4-2007130
	Qualcomm Incorporated
	Proposal 3. Define the OOBE for the WA IAB-MT by re-using the BS specifications and the OOBE for the LA IAB-MT by re-using the UE specifications.

	R4-2007576
	Ericsson
	Observation#1: IAB-MT TX RF requirements to be defined when IAB-MT transmit at downlink time slot.
Observation#2: IAB-MT transmitting at downlink time slot has the same coexisting scenario as BS so legacy NR coexisting should apply.
Proposal#1: The total unwanted emission from IAB should be no higher than the unwanted emission from a BS of the same class (reference to IAB-DU class). 
Proposal#2: IAB-MT unwanted emission requirement is dependent on IAB-DU unwanted emission irrespective of IAB-MT class.
Proposal#3: When IAB-MT transmitting during downlink time slot, the IAB-DU unwanted emission applies to IAB-MT irrespective of IAB-MT class.
Observation#3: The discussion of the setting unwanted emission during uplink or downlink time slot may relate to more general discussions on feature support of IAB-MT.
Proposal-4: The ACLR differentiation on downlink or uplink time slot needs to be reflected in IAB TS if vendor could declare the FDM/SDM feature support.
Proposal-5: IAB-MT ACLR floor should not be higher than ACLR floor of IAB-DU within the same IAB node. 
Proposal-6: The ACLR floor of wide area IAB-MT follow the ACLR floor of IAB-DU within the same node.
Proposal-7: The ACLR floor of local area IAB-MT follow the ACLR floor of IAB-DU within the same node.
Proposal-8: Reuse the BS definition for boundary of OBUE for wide area IAB-MT for FR2 and FR1.
Proposal-9: For OBUE of wide area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.
Proposal-10: For OBUE of local area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.
Proposal-12: OBUE of local area IAB-MT of type 1-O should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type within same IAB node.
Proposal-13: OBUE of wide area IAB-MT of type 1-H should follow the OBUE requirement of IAB-DU declared IAB-DU class and type within same IAB node.
Proposal-14: OBUE of local area IAB-MT of type 1-H should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type within same IAB node.
Proposal-15: Reuse BS spurious for all IAB-MT class spurious requirement for FR2 and FR1.

	R4-2007909
	Huawei
	Proposal 1: use 45dBc for FR1 WA IAB-MT
Proposal 3: If the FR2 LA IAB-MT is transiting in the DL it should meet the BS specifications.
Proposal 4: For FR1 LA IAB-MT the ACLR should be 45dB

	R4-2007403
	ZTE Corporation
	Proposal 1: to define FR1 IAB MT ACLR as 45dBc;


	R4-2007120
	Nokia, Nokia Shanghai Bell
	Observation 1: OBUE protects against narrowband emissions, therefore relaxed ACLR does not automatically motivate relaxed OBUE or relaxed absolute ACLR
Proposal 1: Re-use the wide area BS requirements for OBUE and ACLR absolute limit
Proposal 2: IAB-MT re-uses the 1.5 GHz OOB boundary from BS type 2-O requirements.
Proposal 3: Absolute ACLR for local area IAB-MT shall be -20 dBm/MHz, i.e. the same as for medium range and local area base stations.
Proposal 4: IAB-MT shall re-use the BS category A and category B spurious emissions in FR2



Additionally, one text proposal was submitted, but will be discussed only in second round.
R4-2007122	TP to TR 38.809: Emission requirements, Nokia, Nokia Shanghai Bell
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 IAB-MT relative ACLR in FR1
Sub-topic description: This sub-topic covers relative ACLR in FR1. 
Open issues and candidate options before e-meeting:
Issue 3-1: IAB-MT relative ACLR in FR1
All the proposals for relative ACLR in FR1 submitted to the meeting are aligned at 45 dBc for both IAB-MT classes.
· Proposals
· Option 1: 45 dBc
· Recommended WF
· Agree 45 dBc ACLR for FR1 IAB-MT.
Sub-topic 3-2: IAB-MT OBUE/SEM
Sub-topic description: This sub-topic covers OBUE/SEM requirements for both FR1 and FR2. One earlier agreement to be taken into account in the discussion is that it has been already agreed and captured into the TS in R4-2005494 that for receiver side all IAB-MT classes in both FR1 and FR2 re-use the BS out-of-band boundary.
As relative ACLR for FR1 is still open, discussion in 1st round can concentrate on FR2 requirements, although proposals for both frequency ranges have been included below.
Open issues and candidate options before e-meeting:
Issue 3-2: OBUE / SEM requirements in FR1
· Proposals
· Option 1: Re-use UE requirements
· Option 2: Re-use BS requirements, which BS class to be used for local area IAB-MT if FFS
· Option 3: Re-use BS requirements for wide area IAB-MT, UE requirements for local area IAB-MT
· Option 4: IAB-DU requirements of the same IAB-Node apply for IAB-MT irrespective of the IAB-MT class
· Recommended WF
In addition to proposal for OBUE / SEM, there were proposals for out-of-band boundary. Moderator suggestion is that definition of OOB boundary follows the decision between OBUE and SEM, i.e. if OBUE type requirement is chosen, then also OOB boundary will follow the BS specification. 
	The aspect above and the WF for actual OBUE /SEM requirement to be discussed
Issue 3-3: OBUE / SEM requirements in FR2
· Proposals
· Option 1: Re-use UE requirements
· Option 2: Re-use BS requirements, which BS class to be used for local area IAB-MT is FFS
· Option 3: Re-use BS requirements for wide area IAB-MT, UE requirements for local area IAB-MT
· Option 4: IAB-DU requirements of the same IAB-Node apply for IAB-MT irrespective of the IAB-MT class
· Recommended WF
In addition to proposal for OBUE / SEM, there were proposals for out-of-band boundary. Moderator suggestion is that definition of OOB boundary follows the decision between OBUE and SEM, i.e. if OBUE type requirement is chosen, then also OOB boundary will follow the BS specification. 
The aspect above and the WF for actual OBUE /SEM requirement to be discussed
Sub-topic 3-3: IAB-MT absolute ACLR in FR1 and FR2
Sub-topic description: This subtopic covers absolute ACLR in FR1 and FR2. 
As relative ACLR for FR1 is still open, discussion in 1st round can concentrate on FR2 requirements, although proposals for both frequency ranges have been included below.
Open issues and candidate options before e-meeting:
Issue 3-4: Absolute ACLR in FR1
· Proposals
· Option 1: Requirement is not needed, pending on MPR/A-MPR discussion
· Option 2: IAB-MT absolute ACLR is the same as for the IAB-DU of the same IAB-Node
· Option 3: TBD
· Recommended WF
· To be discussed
Issue 3-5: Absolute ACLR in FR2
· Proposals
· Option 1: Requirement is not needed, pending on MPR/A-MPR discussion
· Option 2: IAB-MT absolute ACLR is the same as for the IAB-DU of the same IAB-Node
· Option 3: Wide area IAB-MT re-uses wide area BS requirements, local area IAB-MT FFS
· Recommended WF
· To be discussed
Sub-topic 3-4: Spurious emissions
Sub-topic description: This sub-topic covers spurious emissions requirements 
Open issues and candidate options before e-meeting:
Issue 3-6: Spurious emissions in FR1
· Proposals
· Option 1: Re-use UE requirements
· Option 2: Re-use BS requirements
· Option 3: Re-use UE requirements for local area IAB-MT and BS requirements for wide area IAB-MT
· Recommended WF
· To be discussed
Issue 3-7: Spurious emissions in FR2
· Proposals
· Option 1: Re-use UE requirements
· Option 2: Re-use BS requirements
· Option 3: Re-use UE requirements for local area IAB-MT and BS requirements for wide area IAB-MT
· Recommended WF
· To be discussed
Sub-topic 3-5: Differentiation between UL and DL timeslots 
Sub-topic description: This sub-topic covers discussion and proposals in R4-2007576 related to whether differentiation of requirements are needed based on transmission taking place in UL or DL timeslot
Open issues and candidate options before e-meeting:
Issue 3-8: Is differentiation needed?
· Proposals
· Option 1: Yes 
· Option 2: No
· Recommended WF
· To be discussed
Issue 3-9: Is a feature or declaration needed to identify IAB-MTs which can also transmit in DL slot in addition to UL slot?
· Proposals
· Option 1: Yes 
· Option 2: No
· Recommended WF
· To be discussed
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Samsung
	Sub topic 3-1, issue 3-1: The proposal for LA IAB-MT ACS is to reuse UE requirement which is 33dB. Hence if we take 45dB as ACLR the ACLR and ACS would be imbalance in LA IAB-MT. And our simulation result shows that 30dB ACLR is enough for co-existence with UL power control. 
Sub topic 3-2, issue 3-3: For OBUE / SEM requirements in FR2 agree with recommended WF. Option 3 is preferred 
Sub topic 3-3/4: it is suggested to clarify the understanding on whether the free permutation of IAB-MT and IAB-DU type is allowed or not first. 
Beside this point, it is suggested to take compromise option as below for Wide Area and Local Area IAB-MT
	IAB-MT class
	Absolute ACLR 
	Operating band emission
	Spurious emission

	WA IAB-MT
	Absolute ACLR as BS
	OBUE as BS 
	Reuse BS requirement

	LA IAB-MT
	NA
	SEM as UE
	Reuse UE requirement 


Since there are still different requirements defined for three BS classes, if the WA IAB-MT is expected to support the similar emission level as WA BS it could be agreed to reuse WA BS emission requirement otherwise further discussion needed on requirement for which BS class should be applied for WA IAB-MT. 
….
Sub topic 3-5 issue 3-8: it is suggested to focus on UL time slot only in specification. The transmission on DL slot is not precluded in implementation. But not sure this should be verified or not. 
Sub topic 3-5 issue 3-9: If additional action needed in uplink stream with capability to configure IAB-MT transmission in DL slots it seems it should be reported to make donor/parent aware this. And it seems this should be included in IAB-MT feature discussion. 
Others:

	Ericsson
	Issue 3-1: We agree with the proposal. For FR1, R4-2004163 has done coexisting simulation with 20m and 40m separation distance between IAB aggressor and NR BS victim. It is showed quite big degradation on the BS victim if the UE ACLR is used especially for 20m separation distance. So FR1 is more sensitive on the ACLR than FR2 on the victim BS performance. 
Issue 3-2: Option 4. The free permutation of different IAB-MT and IAB-DU class clearly has impact on the emission requirement. There is no OTA UE requirement in FR1, only conductive requirement. so maybe the best is to reuse the BS as then it relates to the scaling factor discussion.  BS 1-O OBUE has 9 dB relaxation so another discussion point is that how many dB we should allow for 1-O OBUE. 
Issue 3-3: Option 4. UE SEM not scale with the output power while BS OBUE does. The same assumption of IAB-DU with scaled with the power level in terms of the number of transmitting elements should apply to IAB-MT also. It would be strange to apply the BS approach on other RF requirement but not unwanted emission.  Therefore, IAB-DU requirement can apply to IAB-MT. 
The free permutation of different IAB-MT and IAB-DU class clearly has another impact on the emission requirement. UE SEM is specified +/- 2*BW and outside this is spurious emission of -13 dBm/MHz. Mixing LA IAB-MT and WA/MR IAB-DU means the UE spurious emission will decide the inband emission floor while for outband the UE spurious also higher than IAB-DU category B requirement. This means it cannot protect the legacy BS co-existing service and thus logic break here. For inband emission, it should not allow more than IAB-DU when it comes to use the downlink time slot for IAB-MT transmission.
For the boundary discussion, the UE SEM boundary to spurious is +/- 2 * BW, then it is flat level outside 2*BW, it would be easier  to align the boundary with BS.  It would not be easy for the other way around as BS inband emission scale with output power but outside the ΔfOBUE is flat. It would be a mess for conforming testing if doing so  for shared hardware architecture. IAB is network node and should be treated as band centric not the BW centric.
Issue 3-4/3-5:Option 2. IAB-MT ACLR floor can also be scaled with the output power . The same assumption of IAB-DU with scaled with the power level in terms of the number of transmitting elements should apply to IAB-MT also. 
Issue 3-6/3-7: Option 2.  I assume the BS legacy coexisting service needs to be protected and so the spurious should no higher than IAB-DU in the same box. we have same logic on RX spurious to relax RX spurious so tighter requirement not necessary.
Issue 3-8: no option to choose as the conclusion may depend on other discussion. If FDM/SDM is mandatory feature, there is no need to differentiate the requirement in DL and UL time slot as the tighter requirement should be used. If it was allowed to declare FDM/SDM, then there is a need to differentiate. There is no option to choose depending on this it seems.




	CATT
	Issue 3-1: We don’t have strong opion.
Issue 3-2/3-3: We think option 3 may be a compromise. Leaving some implementation flexibility for local area MT may bring some benefit for the implementation if it’s necessary.
Issue 3-4/3-5: Absolute ACLR may be needed if BS relative ACLR is agreed. In that case, we think option 2 is reasonable.
Issue 3-6/3-7: We’re ok with option 2. 
Issue 3-8: We think more study is needed to have a conclusion.
Issue 3-9: It’s also included in feature list thread, we can see the conclusion in thread 307.

	Huawei
	Sub topic 3-1: Proposal is ok, our simulations showed that for proposed range of dynamic range 45dBc is needed.
Sub topic 3-2: The in-band emission requirement and definition of what is in and out of band should align with the regulation where UE and BS are treated differently. It is difficult to justify that the WA is a BS and the LA a UE. The actual requirements are not very different so its not an issue of the LA using the UE being relaxed, as such we think it better to stick with the BS requirements. Also for BS FR1 we apply scaling in band, the UE requirements do not allow for this, so we would have to modify the requirements.
Sub topic 3-3: As with FR1 we believe the IAB-MT should be treated consistently for class and FR otherwise it’s difficult to explain. There are no differences in the classes for BS UEM at FR2 so this is not an issue.
Sub topic 3-4, 3-5: option 2 (abs ACLR should be consistent with OBUE)
Sub topic 3-6, 3-7: option 2 – we cannot change if the IAB-MT is like a BS or a UE depending on parameters which depend on regulation. As it’s a network node we believe BS is best option.
Sub topic 3-8: The number of emissions requirements that vary between IAB-DU and IAB-MT are not great but there are some (FR2 ACLR for example), if the IAB-MT transmits in the DL then emissions requirements should meet the tougher requirements, whether this is just a case of stating they meet DU or if a different IAB-MT req is needed can be further investigated.

	Qualcomm
	Sub-topic 3-2: Option 3 should be the best compromise as explained in our paper. This should provide a good balance between requirements and target deployments
Sub-topic 3-3: Option 3, see the comment to sub-topic 3-2. This also provides forward compatibility with mobile IABs that are likely to happen in not such a distant future.
Sub-topic 3-4, 3-5: We do not see a clear need for absolute ACLR requirement since the power of the IAB-MT will vary and the emissions will automatically scale with this.
Sub-topic 3-6, 3-7: Option 3 seems to provide the best balance. Whether the IAB-MT should follow BS requirements or UE requirements seems more of a philosophical question to us.
Sub-topic 3-8: This scenario should be further investigate. In principle, the requirement should be at least as tight as the BS or tighter.

	ZTE
	Issue 3-1: fine with recommended WF .
Issue 3-2/3-3: fine with option 4 as regardless of shared hardware or separated hardware, the linearity of PA capability should be the same for IAB-DU or IAB-MT, therefore at least basic limit should be the same, for scaling factor for IAB-DU and IAB-MT might be different depends on its antenna configuration or TRX configuration for IAB-DU and IAB-MT.
Issue 3-4/3-5: support option 2 to align with BS approach.
Issue 3-6/3-7: support option 2. 
Issue 3-8: IAB-MT transmitting in DL should be Rel-17 discussion, we don’t need to specify this in R16, Only thing we need to consider the forward compatibility for IAB-MT transmitting in DL, however in RAN1, there are still concerns on DL timing maintained if IAB-MT is transmitting in DL.

	Nokia, Nokia Shanghai Bell
	Sub topic 3-1, Issue 3-1, Option 1 is fine for us.
Issue 3-2, agree to the WF, prefer the Option 2, re-use the BS requirements
Issue 3-3, agree to the WF, prefer the Option 2, re-use the BS requirements
Issue 3-4, Further discussion on the need of this requirement may be needed when dynamic range and power control requirements and relative ACLR are known. 
Issue 3-5, We prefer to apply wide area BS limit to wide area IAB-MT and medium range/local area BS limit to local area IAB-MT. Further discussion on the need of this requirement may be needed when dynamic range and power control requirements are known.
 
Issue 3-6, Option 2. IAB-MT is a network node regardless of the two classes, therefore, spurious emissions using BS requirements fit the best
Issue 3-7, Option 2
Issue 3-8: This related to the feature discussion. If it becomes allowed to build an IAB-Node which can be only configured to transmit in DL timeslot then this can be discussed further. Otherwise, it seems sufficient to base the requirements only on UL timeslots.
Issue 3-9, So far emissions requirements do not motivate the need for the feature so it is better to discuss whether there are some other motivation for this feature/declaration and it is likely better to discuss together with the feature list.



 
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# 3-1
IAB-MT ACLR in FR1
	4 companies support 45 dBc ACLR, 1 company is against, others do not have a view.
Tentative agreements:
· 45 dBc ACLR is used for FR1 IAB-MT
Candidate options:
Recommendations for 2nd round: Aim to confirm tentative agreement in WF

	Sub-topic# 3-2
OBUE and SEM
	The views are rather divided. Moderator understanding from the comments is not for wide area IAB-MT no-one is against using BS requirements, but further clarification is needed whether the BS the requirements for IAB-MT are based on IAB-MT class or on IAB-DU class of the same IAB-Node. The situation is the same for both FR1 and FR2.
For local area IAB-MT the views are divided also on whether BS or UE requirements should be the baseline. The situation is the same for both FR1 and FR2
Tentative agreements:
· For both FR1 and FR2: wide area IAB-MT uses BS OBUE requirements, but further clarification is needed whether the BS the requirements for IAB-MT are based on IAB-MT class or on IAB-DU class of the same IAB-Node
· NOTE: Moderator thinks in FR1 there is dependency to sub-topic 3-1.
Candidate options:
Recommendations for 2nd round: Aim to confirm tentative agreement on wide area IAB-MT in WF and discuss the approach for local area IAB-MT further.

	Sub-topic# 3-3
Absolute ACLR
	Slight majority is thinking that IAB-MT absolute ACLR should be the same as absolute ACLR of the IAB-DU of the same IAB-Node. However, also all the other options got some support. Situation does not differ between FR1 and FR2.
Tentative agreements:
· None
Candidate options:
· IAB-MT absolute ACLR is the same as for the IAB-DU of the same IAB-Node
Recommendations for 2nd round: Aim to clarify the situation further in a WF.

	Sub-topic# 3-4
Spurious emissions
	Company views are exactly the same for both FR1 and FR2. Four companies think BS requirements should be re-used and two companies think BS requirements should be used for wide area IAB-MT where as UE requirements should be used for local area IAB-MT 
Tentative agreements:
· BS requirements are re-used for wide area IAB-MT
Candidate options:
Recommendations for 2nd round: Aim to confirm the tentative agreement for wide area IAB-MT and clarify further the situation for local area IAB-MT in a WF

	Sub-topic# 3-5
Differentiation between UL and DL timeslots
	Several companies see that it is sufficient to meet the more stringent requirement, i.e. in case IAB-MT transmits in DL slot the requirement cannot be relaxed compared to BS requirement. However, there were also comments that this discussion is only part of rel-17 or the discussion needs to first take place on feature level.
Tentative agreements:
· None
Candidate options:
Recommendations for 2nd round: Further discussion to take place in feature related topic, no actions in this meeting related to emission requirements.



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

	#1
	WF on IAB-MT unwanted emissions
	Nokia, Nokia Shanghai Bell




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  

	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)
One TP based on earlier agreements was submitted to the meeting, and based on 1st round there are no clear agreements which could be added to it before going through the WF discussion. Therefore, comments to the TP as it is now are requested.
Therefore, the documents for 2nd round are: 
WF on IAB-MT unwanted emissions, Nokia, Nokia Shanghai Bell
R4-2007122	TP to TR 38.809: Emission requirements, Nokia, Nokia Shanghai Bell
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2007122	
TP to TR 38.809: Emission requirements
	Company A

	
	Company B

	
	



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

	R4-2008784
	Was discussed in GTW and revised to R4-2009095 below.

	R4-2009095
	To be approved

	R4-2007122
	To be noted


Topic #4: Transmitter intermodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007543
	ZTE corporation
	Proposal 1: Do not define TX IMD requirement for FR2 IAB-DU.
Proposal 2: To define the TX IMD requirement for FR1 IAB-MT with base station framework and without considering the single and multiple carrier cases.



Additionally, two text proposals were submitted but are left for 2nd round discussion
R4-2007545, [IAB RF] TP to TS 38.174 IAB TX IMD, ZTE Corporation
R4-2007544, [IAB RF] TP to TR 38.809 IAB TX IMD, ZTE Corporation
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Sub-topic description: This sub-topic covers transmitter intermodulation requirements for IAB-MT
Open issues and candidate options before e-meeting:
Issue 4-1: IAB-MT transmitter intermodulation requirements
Based discussion already in previous meeting there seems to common understanding between all companies that no Tx IMD requirement is specified in FR2, and therefore the relevant proposals has been included directly into the recommended WF. FR1 may need further discussion, based on which the text proposals can be refined during 2nd round.
· Proposals
· Option 1: To define the TX IMD requirement for FR1 IAB-MT with base station framework and without considering the single and multiple carrier cases.
· Option 2: TBD
· Recommended WF
· No Tx IMD requirement is specified in FR2
· FR1 requirement to be further discussed during 1st round.


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

	XXX
	Sub topic 4-1: Agree with recommended WF. And would like to ask specific clarification on Option 1“To define the TX IMD requirement for FR1 IAB-MT with base station framework and without considering the single and multiple carrier cases.” Since this is not reflected in corresponding TP to 38.174 yet. 
….
Others:

	Ericsson
	Issue 4-1: WF is ok, but option 1 needs clarification,  “without considering single and multiple carrier case”, we have agreed that BS framework apply to WA IAB-MT, so at least mulitpel carrier can start on WA IAB-MT.

	Huawei
	Sub topic 4-1: WF is ok, for FR1 if we have multi-carrier for IAB-MT then why not include it in TX IMD? It’s good to simplify requirements if we can but in this case it seems that it would be necessary!

	ZTE
	Sub-topic 4-1,  what we are trying to say, TX IMD requirement  is not imapcted much by single carrier or multi-carrier,  we are fine to add multi-carrier in NR TX requirement in wanted signal description. 

	Nokia, Nokia Bell Labs
	Issue 4-1, agree with the WF on FR2. 
To our understanding, co-location on the same operating band is possible only when the Tx-Rx cycle is fully aligned between the co-located devices. This restriction needs to be documented. Furthermore, this means that an IAB-MT which transmits during UL-timeslot cannot be co-located with a regular BS as it causes excessive blocking for the BS receiver. For two co-located IAB-Nodes, there is a possibility that during UL timeslot one is transmitting in the backhaul and the other is receiving access link, and correspondingly during DL timeslot and can be transmitting access link and another receiving backhaul. Therefore, successful co-location in the same operating band is a very narrow corner case which requires coordination between the co-located nodes beyond just aligning the TDD pattern of the networks. Therefore, we are still unsure if there is sufficient motivation to specify Tx IMD requirement for IAB-MT as it seems the deployment scenario is not viable from system perspective.
If the final agreement is to go forward with the requirement, then regarding multi-carrier operation, one option is to state in the TR  that while the requirement in principle covers all the foreseen transmission types, the RF characteristic can be considered verified using only single carrier and therefore requirements are defined only for single carrier operation in the TS. 


 
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

	
	Company A

	
	Company B

	
	

	
	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
IAB-MT transmitter intermodulation requirements
	There seems to be consensus that no Tx IMD requirements are needed in FR2. On FR1 there is not as clear consensus, but moderator does not see additional WF on Tx IMD needed, as the clarification can be discussed directly in the submitted text proposals. 
Tentative agreements:
· No Tx IMD requirement is specified in FR2
Candidate options:
Recommendations for 2nd round: Discuss further clarification on the possible FR1 requirement direcly in the text proposals. The TPs are recommended to be revised to capture the clarifications. The TP to TR should also capture that there is no requirement for FR2.



Suggestion on WF/LS assignment 
No WF or LS is needed.

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  

	R4-2007545
	to be revised

	R4-2007544
	to be revised



Discussion on 2nd round (if applicable)
revision of R4-2007545, [IAB RF] TP to TS 38.174 IAB TX IMD, ZTE Corporation
revision of R4-2007544, [IAB RF] TP to TR 38.809 IAB TX IMD, ZTE Corporation
CRs/TPs comments collection

	CR/TP number
	Comments collection

	revision of 
R4-2007545
[IAB RF] TP to TS 38.174 IAB TX IMD
	Company A

	
	Company B

	
	

	revision of R4-2007544
 [IAB RF] TP to TR 38.809 IAB TX IMD
	Company A

	
	Company B

	
	



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

	R4-2008781
	To be withdraw, original in R4-2007545 can be approved with the common understanding being that same requirement needs to be introduced for IAB-MT, which can be documented in chairman minutes

	R4-2008782
	[bookmark: _GoBack]was revised to R4-2009062 below lean up the highlights and change marks

	R4-2009062
	 To be approved




