Page 1
[bookmark: Title][bookmark: DocumentFor][bookmark: _Ref462675860]3GPP TSG-RAN WG4 Meeting #109	R4-2319782 
Chicago, US, November 13 – 17, 2023
[bookmark: Source]Agenda item:	8.33.6
Source: 	Qualcomm Incorporated
Title: 	Discussion on mobile-IAB demodulation performance requirements
Document for:	Approval
[bookmark: _Ref465963108]Introduction
In RAN#94e, the work item on mIAB (Integrated Access and Backhaul) for NR was approved in RP-222671 and revised in RP-232643. The objective of performance part of the WI are as follows: 

	· Specify RRM and demodulation performance requirements for the mobile IAB-node by taking into account IAB-node mobility, if needed.


In RAN4#108-bis, the RF and RRM requirements were agreed for mIAB-MT nodes. In this paper we provide our proposals on demodulation performance aspects for release 18 mIAB. 
Work plan
The proposed work plan for Rel-18 mIAB is shown below:
Table 1 mIAB demod workplan
	Meeting
	Works

	RAN4#109
(November 2023)
	· Agree the demodulation workplan
· Discuss the work scope and the list of performance test cases

	RAN4#110
(February 2024)
	· Discuss applicability of demodulation performance requirements from legacy IAB and UE sides 
· [Discuss simulation assumptions, if applicable]

	RAN4#110bis
(April 2024)
	· Discuss the DraftCR for demodulation performance requirements 
· [Collect simulation results for alignment, if applicable]

	RAN4#111
(May 2024)
	· Discuss the remaining issues
· [Collect Simulation results with impairment, if applicable]
· Submit the BigCR and finalize the work



Proposal 1: Take the content in the table 1 as agreed work plan.
General aspects for mIAB demod work
The IAB nodes, operating as IAB-MT/ IAB-DU, were static (geographically) within the network and the RF requirements, demodulation performance and RRF requirements were defined based on such network deployment consideration. Moving to Rel-18 mIAB-nodes, the work has been focused in the RF and RRM discussions on the scenario of mobile IAB-nodes mounted on vehicles providing coverage/capacity enhancement to onboard and/or surrounding UEs. Accordingly, the assumptions related to IAB node speed, channel model, test configuration, etc., might not be the same compared to static Rel-16/17 IAB nodes due to the much closer proximity of the IAB nodes to the different nodes within the network stemming from the mIAB nodes mobility. 
Observation 1: Rel-16/17 IAB Demodulation requirements were based on static IAB nodes deployment, whereas Rel-18 mIAB nodes are dynamic, and their deployment is random within the network. 
The mIAB MT link moves just as a mobile UE moves, therefore the mIAB MT specs need to have more similarities to UE specs than to the fixed IAB specs. Following the discussion and observations carried out in the RF discussion, we do not see a motivation to carry out simulation campaign for the mIAB-MT requirements as the performance requirements should follow the relevant requirements from the UE side. 
Proposal 2: Rel-18 mIAB-MT performance requirements to follow applicable performance requirements from 38.101-4.
mIAB-MT demodulation performance requirements
Section 8.2.2 and 11.2.2 in TS 38.174 [1] list the IAB-MT demodulation performance conducted and radiated requirements, respectively, considering static deployment of IAB nodes. For mIAB-MT, it is sensible to reuse propagations conditions that reflect the increased mobility compared to legacy IAB-MT scenarios. Accordingly, channel model parameters with higher maximum Doppler frequency could be considered as shown below from Annex B in TS 38.101-4.  
[image: A table with numbers and letters

Description automatically generated]
Proposal 3: Rel-18 mIAB-MT performance requirements to consider tests with increased Doppler frequencies compared to Rel-16/17 IAB-MT requirements to reflect added mobility for mIAB-MT. 
mIAB-MT performance requirements in TS 38.174
In RAN4#108bis, a DraftCR [2] has been endorsed where the RF requirements for mIAB-MT were added in TS 38.174. In the RF discussions, it was agreed to state that the requirements for mIAB-MT, unless otherwise stated, follows Local area IAB-MT RF requirements. For other requirements where above statement does not apply (i.e., mIAB-MT dynamic range), it was agreed that an additional suffix (i.e., Suffix A) to be added to capture the new mIAB-MT requirements. Following the same rationale, it would be good to harmonize the new demodulation performance requirements for mIAB-MT following the same methodology. 
Proposal 4: Add a new section in TS 38.174 to state that demodulation performance requirements for mIAB-MT, unless otherwise stated, follows legacy IAB-MT demodulation performance requirements.
To allow the inclusion of new requirements that does not follow legacy IAB-MT requirements (i.e., UE-alike requirements), it is proposed to add a new suffix (i.e., Suffix A) like what have been done for RF and RRM discussions to add new requirements, specific for mIAB-MT. 
Proposal 5: Add related requirements under a suffix (i.e., Suffix A), similar to what have been done for RF and RRM mIAB-MT discussions. 
Conclusion
In this paper, we have shared our initial views on mIAB RAN4 co-existence aspects. Our observations and proposals can be summarized as follows:
Proposal 1: Take the content in the table 1 as agreed work plan.
Table 1 mIAB demod workplan
	Meeting
	Works

	RAN4#109
(November 2023)
	· Agree the demodulation workplan
· Discuss the work scope and the list of performance test cases

	RAN4#110
(February 2024)
	· Discuss the demodulation performance requirements adoption from legacy IAB and UE sides (if needed) 

	RAN4#110bis
(April 2024)
	· Discuss the DraftCR for demodulation performance requirements 

	RAN4#111
(May 2024)
	· Discuss the remaining issues
· Submit the BigCR and finalize the work



Observation 1: Rel-16/17 IAB Demodulation requirements were based on static IAB nodes deployment, whereas Rel-18 mIAB nodes are dynamic, and their deployment is random within the network. 
Proposal 2: Rel-18 mIAB-MT performance requirements to follow applicable performance requirements from 38.101-4.
Proposal 3: Rel-18 mIAB-MT performance requirements to consider tests with increased Doppler frequencies compared to Rel-16/17 IAB-MT requirements to reflect added mobility for mIAB-MT. 
Proposal 4: Add a new section in TS 38.174 to state that demodulation performance requirements for mIAB-MT, unless otherwise stated, follows legacy IAB-MT demodulation performance requirements.
Proposal 5: Add related requirements under a suffix (i.e., Suffix A), similar to what have been done for RF and RRM mIAB-MT discussions. 
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‘Table B.2.2-1: Channel model parameters for FR1

Combination name Model Maximum Doppler
froquency

TOLAZ0S TOLA0 5Hz
TDLAZ0-10 TDLA30 10 Hz
TDLA30-180 TDLA30 180 Hz
TDLA30-1400 TDLA30 1400 Hz
TDLA30-2700 TDLA30 2700 Hz
TDLB100-400 TOLB100 400 Hz
TDLC300-100 TDLC300 100 Hz
TDLC300-600 TOLC300 600 Hz
TDLC300-1200 TDLC300 1200 Hz

TDLD30-5 TDLD30 5Hz





