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Introduction
This summary is to contain the discussion to thread for Rel-17 eIAB enhancement including RF core part and RF conformance testing aspects with below topics:
· Topic #1: RF requirement impact due to NR eIAB
· Sub-topic 1-1: Simultaneous operation 
· Sub-topic 1-2: timing case#6 RF impact 
· Topic #2: RF conformance testing for NR eIAB
As this is the last meeting for Rel-17 Core part, the aim is to discuss and agree the specification impact in draft CR conclusion on RF impact to complete WI on time. For conformance testing aspect, it’s suggested to have initial discussion on issues to be discussed in future meeting. 
Topic #1: RF requirement impact due to NR eIAB
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2204434
	ZTE Corporation
	Draft CR to include TX power imbalance clarification for simultaneous operation to OTA modulation quality and ACLR. 

	R4-2204579
	Samsung
	Draft CR to include new sub-clause for IAB capable of simultaneous operation in Clause 4 with associated update on definition of clause 3. 

	R4-2206043
	Nokia, Nokia Shanghai Bell
	Draft CR to include TX power imbalance clarification for simultaneous operation to conducted modulation quality and ACLR. Timing error for case#6 is also introduced in this draft CR. 

	R4-2204433
	ZTE Corporation
	Observation 1: In case#6 timing mode, the UL Rx timing of the parent node will not be guaranteed when the Te between parent node and its child IAB node is not defined.
Proposal 1: Option 1 is our preference for timing error between intra-node MT TX and DU TX for case#6 .

	R4-2204580
	Samsung
	Observation 1: there is no existing requirement applies for additional enhancement supported in case#6 timing. 
Observation 2: potential misalignment between DL timing of Parent and UL timing of Child in timing case#6 is to be resolved by mechanism specified in RAN1 with the goal that the timing aligned to common ground together with compensation of propagation delay. 
Proposal 1: it’s suggested to agree option 1 to define timing error requirement for IAB-DU and IAB-MT in case#6 timing for functional verification.

	R4-2205527
	Ericsson
	[bookmark: _Ref92729594][bookmark: _Ref94613641]When IAB-MT transmits alone in DL time slot in one sector and IAB-DU simultaneously transmit in another sector for case-6 timing, there is no “TAE” between IAB-MT and IAB-DU.
[bookmark: _Ref92729644]TAE between IAB-MT and IAB-DU DL cannot solve the cell interference issue.
[bookmark: _Ref95215606]There is no need on TAE if the IAB-MT follow the cell phase sync and this also solve the potential cell interference issue.

	R4-2205975
	Huawei
	Observation 1: For intra-node case#6 the timing through the RF TRX is the same as the existing TAE requirements.
Observation 2: BB misalignment of signals should be covered by the cell phase alignment and should not be in the RF specification.

	R4-2206044
	Nokia, Nokia Shanghai Bell
	Observation 1: With no TAE requirement for intra-node IAB-MT and IAB-DU Tx there will be no limitation on the timing error in RAN4 specifications and timing case #6 operation will not be verified.
Observation 2: Conformance testing details can be further discussed in conformance part of work item, but they should not impact setting the core requirement.
Observation 3: IAB-DU has control whether to configure case#6 timing in the field.
Observation 4: Without standardized requirements providing a design guideline, receiver needs to prepare for any possible timing and design becomes very challenging.
Observation 5: Timing error requirements apply for single IAB-Node where as RRM cell phase synchronization applies between parent and child IAB-DU.
Proposal 1: Consider IAB timing error between IAB-DU and IAB-MT as the average frame timing difference between any two transmissions on IAB-DU and IAB-MT on different transmit antenna connectors or different physical antenna ports.
Proposal 2: It is proposed to use Option 1 i.e. To specify TAE between IAB-MT and IAB-DU in timing case #6. The requirement value is min (3us , 4.69 / (SCS/15 kHz) µs). 
Proposal 3: Specify clearly new test configuration(s) and test model(s) to verify IAB timing error between IAB-DU and IAB-MT transmission for both SDM and FDM operation when case #6 timing is used.

	R4-2204583
	Samsung
	Moderator note: this is big CR reserved to merge endorsed draft CRs. This is recommended for post-meeting email approval and may not be treated in discussion of meeting week. 



Open issues summary
Sub-topic 1-1:  Simultaneous operation 
According to work split agreed in RAN4#101bis-e meeting, there are three draft CRs provided for this agenda. It’s suggested to comment to individual draft CR directly. Moderator observation is that at least kind of alignment of specification impact between conducted part and OTA part is needed. And the timing error requirement introduction is also dependent on sub-topic 1-2 decision. 
Issue 1-1: RAN4 RF specification impact due to Simultaneous MT TX/DU TX with imbalance power 
· Proposals: Companies are encouraged to provide the comments/view to draft CR especially elaborate specifically on what improvement is expected.  
· Recommended WF
· Please comment to draft CR directly in 1.3.2

Sub-topic 1-2: timing enhancement 
Last meeting agreement on timing error for case #6 is as below. 
	Timing error between intra-node MT TX and DU TX for case#6
Candidate options:
· Option 1: To specify TAE between IAB-MT and IAB-DU in timing case #6 
· The requirement value is min (3us , 4.69 / (SCS/15 kHz) µs).
· Option 2: No TAE between IAB-MT and IAB-DU
Agreement: 
· RAN4 will make final decision on February RAN4 meeting.  



According to input for RAN4#102, the situation is the same as previous meeting as three companies support option1 and two companies prefer option2 as below. Conformance testing concern raised in one contribution, which should not impact on core requirement decision as business as usual. To facilitate the discussion it’s suggested that companies can provide comment as soon as possible in round 1.
Issue 1-2-1: Timing error between intra-node MT TX and DU TX for case#6
· According to contribution submitted, preference on candidate option from companies are summarized as below 
· Option 1 in R4-220937: ZTE, Samsung, Nokia
· Option 2 in R4-220937: Ericsson, Huawei
· Proposals: Companies are encouraged to provide the comments/view further, especially on   
· For proponent of option 1 please comment on what the issue if the requirement is not defined.
· For proponent of option 2 please comment on what the issue if the requirement is defined. 
· Not preclude other aspect to be considered 
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: simultaneous operation: NA
[Moderator note]: it’s suggested to comment to 1.3.2 directly. 

Sub topic 1-2:  timing case#6 timing error of intra-node
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Option 1: The requirement is needed. In case there is no requirement defined, 
· There will be impact on co-existence as cross-link interference is not limited.
· The correct operation of timing case#6 will not be verified
· There will be no guideline what performance implementations should meet and what range of time difference will be in the field
While the discussion is already closed for RRM, we would also like to note that RRM requirement for two different nodes still would not solve the issue for intra-node case. Therefore, RF requirement is needed independent of status in RRM discussion.

	Samsung 
	We support option 1 as our contribution. 
The timing case#6 is “The IAB-MT aligns its uplink transmission timing to the IAB-DU downlink transmission timing, to facilitate IAB-MT Tx / IAB-DU Tx multiplexing according to TA setting provided by parent.”  As mentioned in contribution there is no relevant requirement to verify this new functionality as in simultaneous operation condition the power condition may need to be modified according to previous agreement. 

	Ericsson
	Option 2:
Requirement does not help to avoid TDD network interference. 
Requirement limit the design flexibility
Not sure I fully understand the verification of the functionality wise, in Rel-16, IAB-MT already can tranmit in DL time slot. And in deployment, case 6 can be enabled without co-located IAB-DU, e.g IAB-MT is installed outside building and IAB-DU is installed within the building. 

	Huawei
	We still favour option 2.
We don’t see that a case#6 system will ever contradict this requirement as such it seems unnecessary. And it seems the RF requirement alone would not solve the potential problem anyway.

	ZTE
	Option 1
It was agreed in RAN1# 106-e meeting that ”For Case 6 timing at a given IAB-node, the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.”.  However, the accuracy of alignment is not clarified and it need to be defined in RAN4. So the timing accuracy need to be defined and maybe an LS to RAN1 is needed when the value is confirmed.



CRs/TPs comments collection
	CR/TP number
	CR/TP name
	Comments collection

	R4-2204434
	Draft CR for RF requirements due to Tx power imbalance between IAB-MT and IAB-DU
	Nokia, Nokia Shanghai Bell: In general we are OK, but we propose to consider some alignment between this conducted part and radiated part submitted in R4-2206043 and to add the timing error requirement. Precise reference to ‘Case6’ definition in TS 38.213 seems to be more accurate description. Otherwise there will be different definition for conducted and radiated part.

	
	
	Samsung: it’s slightly prefer to update the power imbalance declaration with in a note rather than main body. For the comment from Nokia, that’s right according to latest RAN1 CR to TS38.213 in R1-2112930, we can refer to “case6”. But the issue is according to RAN1 CR when IAB-MT in case 6 it does not mean IAB-DU is also on. The other option is to use 
NOTE: 	For IAB node operating in simultaneous transmission of IAB-DU and IAB-MT, the power imbalance between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.


	
	
	Ericsson: Maybe some alignment with 4579 will be good. 4579 covers the general requirement applicability for simultaneous MT and DU operation, while this CR covers the specific with declaration.  In 4579, it may be good to state if all or some TX requirement apply, this 4434 only covers some of TX requiirment. This imply that RAN4 decide to test only 4434 specific test case to cover the test coverage of this feature.

	
	
	ZTE:Thanks for the careful review. 
As pointed by Samsung, if we change to ‘Case 6’  the IAB node may not transmit at MT and DU simultaneously.  I think the requirement should not be included when DU is not on. Whether to take the form of a note, I have no strong tendency and the form can be changed to a note to align with other chapter.
As suggested by Ericsson, 4434 will be aligned with 4579 when 4579 is stable.

	R4-2204579
	Draft CR to 38.174: update to general clause for R17 enhancement
	Nokia, Nokia Shanghai Bell: OK with draft CR.

	
	
	Company B

	
	
	Ericsson: it may be good to indicate which Tx requriemnt apply in general chapter so covers the Tx requirements not stated in 4434 specifically. The terminology of “IAB Simultaneous Operation:” may be good to indicate only for MT and DU simultaneous transmission. Because thess are tested differently. We are not sure if we need to cover MT:TX & DU: RX or MT RX & DU RX scenario as there is no specific test or requirement for it.

	
	
	Huawei: Case6 deal with simultaneous transmission and seems to be the only impact on the spec so the definition seems a bit broad. 

	R4-2206043
	DraftCR to TS 38.174: Introduction of conducted transmitter requirements for Eiab
	Nokia, Nokia Shanghai Bell: As discuss above for R4-2204434.

	
	
	Samsung: please see comment to R4-2204434.

	
	
	Ericsson: Maybe some alignment with 4579 will be good. 4579 covers the general requirement applicability for simultaneous MT and DU operation, while this CR covers the specific with declaration .  In 4579, it may be good to state if all or some TX requirement apply, this 6043 only covers some of TX requiirment. This imply that RAN4 decide to test only 6043 specific test case to cover the test coverage of this feature.
For timing part, maybe relate to the case#6 timing requirement discussion.

	
	
	ZTE: In general, we agree with this draft CR. For the description of simultaneous transmission in 6.5.4 as transmitting in the same slot. We think “in the same slot” may lead to different understandings. For example, they are transmitting with the same slot number. I wonder if “in the same slot” can be changed to “simultaneously”.



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#1-2: Timing error between intra-node MT TX and DU TX for case#6
	Tentative agreements: NA
Candidate options:
Still three companies see the necessity to verify the requirement to comply with indication from parent as ran1 design and ensure co-existence. While two companies are still against with the necessity and concern is shared on potential limitation on flexibility.  
Recommendations for 2nd round:
There is no consensus on this issue. It’s suggested to check this on Fri GTW and take into account the decision for CR draft. 




CRs/TPs
	CR/TP number
	CR/TP name
	Status summary 

	R4-2204434
	Draft CR for RF requirements due to Tx power imbalance between IAB-MT and IAB-DU
	Revision needed to address comments on alignment among draft CRs on terminology and style.

	R4-2204579
	Draft CR to 38.174: update to general clause for R17 enhancement
	Revision needed to address comments to update on definition of IAB simultaneous operation in Clause 3 and requirements to be allowed for different declaration in 4.11. 

	R4-2206043
	DraftCR to TS 38.174: Introduction of conducted transmitter requirements for eIAB
	Revision needed to address comments on alignment among draft CRs on terminology and style.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #2: RF conformance testing for NR eIAB  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2204581
	Samsung
	The discussion is for simultaneous operation. And if timing requirement for case#6 agreement the discussion will be provided in next meeting. 
Observation 1: simultaneous operation has no impact on MU, requirement reference points, IAB class Regional requirements and IAB configuration in sub-clause 4.1-4.5 for both TS38.176-1 and TS38.176-2.  
Observation 2: further study for impact on manufacturer declaration is needed for simultaneous operation. 
Observation 3: further study for impact on Test configuration is needed for simultaneous operation. 
Observation 4: whether Applicability of requirement will be impacted or not will dependent on decision for Test configuration. 
Observation 5: further study for impact on Test efficiency optimization is needed for simultaneous operation. 
Observation 6: alignment between core specification and conformance testing specification should be considered. 

	R4-2205202
	Nokia, Nokia Shanghai Bell
	Observation 1: Full picture of required changes to conformance specification will be after finalisation of Eiab core part of work. 
Proposal 1: New timing error between IAB-DU and IAB-MT for case#6 will require definition of new test to be added in IAB performance specifications TS 38.176-1 and 38.176-2.
Proposal 2: RAN4 to clarify existing test configurations (TC) with both IAB-DU and IAB-MT carriers in them for simultaneous transmission of IAB-DU and IAB-MT. 


	R4-2205526
	Ericsson
	1. [bookmark: _Ref94688387]The OTA testing methodology for multi-beam testing on FDM MT/DU operation needs to be discussed.
[bookmark: _Ref94688397]The conformance testing specification may need updates for FDM MT/DU operation.
[bookmark: _Ref94688407]Test efficiency improvement could be discussed for shared architecture for FDM MT/DU operation.
As the timing requirement is not settled, the impact of this on conformance testing could be discussed further in future meeting



Open issues summary
As pointed by contribution from companies, the RF core impact is to be completed within this meeting. And conformance testing should be discussed based the final conclusion in core part. Hence in this meeting, it’s only aim to discuss on the candidate lists for issues to be studied further for conformance testing. Of course, it could not be the full list and will be updated in next meeting. But as empathized by RAN4 Chair in Reflector including in this meeting there are only three meeting cycles for Rel-17 perf part. Hence it’s encouraged efficient discussion on this aspect as well. 
Sub-topic 2: candidate issues for next step discussion  
Issue 2: candidate issues for next step discussion 
· Proposals from companies: Companies are encouraged to provide the comments/view on below candidates.
· Issue 1: OTA testing methodology for multi-beam testing on IAB simultaneous operation 
· Issue 2: Potential new manufacturer declaration on IAB simultaneous operation  
· Issue 3: Necessity update on Test configuration on IAB simultaneous operation
· Applicability of requirement may be updated dependent on decision on Test configuration
· Issue 4: Test efficient improvement on IAB simultaneous operation
· Issue 5: Discussion on timing requirement for case#6 is dependent on decision in RF core part. 
· Issue 6: TBA if any other issue not covered above
· Recommended WF
· TBA 

Companies views’ collection for 1st round 
Open issues 
Issue 2: candidate issues for next step discussion 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	· Issue 1: We are OK to further discuss on OTA testing methodology for multi-beam testing on IAB simultaneous operation. 
· Issue 2: We are OK to further discuss if potential new manufacturer declaration on IAB simultaneous operation is needed.
· Issue 3: We support further discussion on necessity update on Test configuration on IAB simultaneous operation
· Issue 4: We are OK to further discuss test efficient improvement on IAB simultaneous operation
· Issue 5: Agree that we need to wait for final outcome of core part discussion.
It would be preferable to collect open issues on performance part works in WF.

	Samsung
	· In general, fine to discuss the candidate issues listed for next step discussion. And OK to capture the candidate scope in WF as suggested by Nokia. 

	Ericsson
	We think it is important to study the testing methodology or feasibility of mulit-beam testing as currently it seems framework is not in place (declaration, test config, OTA chamber  etc). Of course, as Moderator indicate if there is only 3 meetings left, we also need to consider the work load for it. Anyway, these apsectes would be discussed further meeting and good to have some overview on it.

	Huawei
	All the candidate discussion points are ok, we are concerned about multi-beam testing on the existing OTA testing analysis.

	ZTE
	We are Ok with all the candidate discussion point.


 

CRs/TPs comments collection
 N/A

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: candidate issues for next step discussion
	Tentative agreements:
No objection on candidate issues listed under summary for further discussion, while issue 5 is pending on sub-topic 1-2 decision. 
Candidate options:
There is concern shared on testing methodology or feasibility for multi-beam testing. It’s encouraged that company can bring more input considering trade-off of test coverage, cost, feasibility and efficiency in left two meetings on Rel-17 perf.  
Recommendations for 2nd round:
Capture the candidate issues in WF as starting point for next meeting discussion. 




CRs/TPs
N/A
Discussion on 2nd round (if applicable)



[bookmark: _GoBack]Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on candidate issues for NR eIAB conformance testing 
	Samsung
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2204433
	Discussion on timing issues for simultaneous operation of IAB
	ZTE Corporation
	Noted
	

	R4-2204434
	Draft CR for RF requirements due to Tx power imbalance between IAB-MT and IAB-DU
	ZTE Corporation
	Revised
	

	R4-2204579
	Draft CR to 38.174: update to general clause for R17 enhancement
	Samsung
	Revised
	

	R4-2204580
	Timing enhancement on Rel-17 IAB
	Samsung
	Noted
	

	R4-2204581
	Initial discussion on Rel-17 IAB enhancement on RF conformance testing
	Samsung
	Noted
	

	R4-2204583
	Big CR to TS38.174 for Rel-17 IAB enhancement
	Samsung
	For post meeting email approval 
	

	R4-2205202
	Discussion on eIAB performance works
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2205526
	IAB conformance testing aspects
	Ericsson
	Noted
	

	R4-2205527
	IAB MT /DU case 6 timing
	Ericsson
	Noted
	

	R4-2205975
	eIAB – case#6 intra node TAE
	Huawei
	Noted
	

	R4-2206043
	DraftCR to TS 38.174: Introduction of conducted transmitter requirements for eIAB
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2206044
	Discussion on timing error for eIAB
	Nokia, Nokia Shanghai Bell
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

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



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
