Page 1
[bookmark: Title][bookmark: DocumentFor][bookmark: _Ref462675860]3GPP TSG-RAN WG4 Meeting #110-bis	R4-2405074
Changsha, China, April 15th  – 19th, 2024
[bookmark: Source]Agenda item:	6.23.5
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#110, progress was made on the mIAB demodulation requirements discussion and captured in [1] and the below CR split was agreed. 
	38.174
	Big CR 
	Qualcomm

	
	4.6 applicability requirements (for both mIAB-DU and mIAB-MT)
A.3X mIAB-MT FRC (if needed)
	Qualcomm

	
	8.2X mIAB-MT conducted performance requirement
	Ericsson

	
	11.2X mIAB-MT radiated performance requirement
	Huawei

	38.176-1
	Big CR
	Ericsson

	
	4.6 manufactory declarations (if introduced)
4.8 applicability requirements (for both mIAB-DU and mIAB-MT)
A.3X mIAB-MT FRC (if needed)
	Qualcomm

	
	8.2X mIAB-MT conducted performance requirement
	Samsung

	38.176-2
	Big CR
	Huawei

	
	4.6 manufactory declarations (if introduced)
4.8 applicability requirements (for both mIAB-DU and mIAB-MT)
A.3X mIAB-MT FRC (if needed)
	Qualcomm

	
	8.2X mIAB-MT radiated performance requirement
	Nokia


In this contribution we share our views on several aspects related to the CR split above. 
 Core requirements spec discussion  
Applicability rules for mIAB node
In TS 38.174, an additional subclause has been added (subclause 4.12) which has the following statement: 
	An IAB-node which supports the mobile feature needs to meet both the general requirements of local area IAB-MT and the additional requirement applicable to the additional clause (suffixes B) in clauses 5, 6, 7,8,9,10,11 and 12


 
This implies that a mobile IAB node meets the general requirements plus the additional requirements specified in Suffix B. Additionally, the applicability of requirements, captured in subclause 4.6, needs to include a statement on the applicability of requirements for mobile IAB nodes (mIAB-DU and mIAB-MT). Since no anticipated differences in terms of the applicability of requirements between legacy IAB node and mIAB node, a statement addressing the applicability of requirements of mIAB nodes is proposed. 
Proposal 1: To add a statement in subclause 4.6 stating the requirement applicability for each requirement set of mIAB-DUs and mIAB-MTs follows the requirement applicability of legacy IAB-DUs and IAB-MTs, captured in Table 4.6-1 and Table 4.6-2, respectively. 
Additionally, the applicability requirements handled in TS 38.101-1 are different from clause 4.6 in TS 38.174. To ensure consistency and harmonization of the spec, it is proposed to follow the additional suffix approach when introducing a new test/ requirement for mIAB-MT. To overwrite an existing test/ requirement, a note can be added stating that this requirement is not relevant for mIAB-MT. 
Proposal 2: RAN4 to follow the additional suffix approach for demod requirements for mIAB.  
FRC for mIAB-MT
Given that in [2], companies have agreed to reuse either existing performance requirements from TS 38.174 or that from UE demod spec TS 38.101-4, it is natural first to agree on the set of tests that will be included for mIAB-MT and then decide if additional FRCs for mIAB-MT needs to be added on top of existing legacy mIAB-MT FRCs. 
Proposal 3: To finalize mIAB-MT performance requirements before deciding whether to add additional mIAB-MT FRCs. 
Manufacturer declarations 
In RF related discussions, mIAB feature has been added to TS 38.176-1 and TS 38.176-2. The BigCR has been approved (see R4-2401993 for 38.176-1 and R4-2401994 for 38.176-2). The introduction of mIAB feature was done similar to the framework done in TS 38.174 (i.e., additional Suffix B). No impact on manufacturer declaration was observed during the RF conformance discussion. Thus, it is proposed not to introduce mIAB-specific manufacturer declarations. 

Proposal 4: RAN4 not to introduce at this stage manufacturer declarations aspects in TS 38.176-1 and TS 38.176-2. 
mIAB-MT demodulation requirements 
PBCH demod requirements 
It was agreed in [1] that PBCH demodulation requirements from 38.101-4 will be added for mIAB-MT. Since TDD is only considered for FR1 mIAB-MT. For conducted case, we propose to use TDD 2Rx PBCH demodulation requirements, captured in clause 5.4.1.2 in TS 38.101-4. For radiated case, we propose to use 2Rx requirements captured in clause 7.4.2.2. 
Proposal 5: For mIAB-MT conducted PBCH requirements, RAN4 to consider requirements captured in  clause 5.4.2.2 in TS 38.101-4. 
Proposal 6: For mIAB-MT radiated PBCH requirements, RAN4 to apply requirements captured in test number 1 in clause 7.4.2.2 in TS 38.101-4. 
PDSCH demod requirements
The following was agreed for mIAB-MT PDSCH requirements for FR1 test cases:
· Only rank 1 is considered
· 2x4 antenna configuration
· For TDD pattern: Option 1: Option 1: FR1 30-1, 7D1S2U, S=6D4G4U and Option 2: FR1 30-5, DSUU, S=12D2G
Based on the above, our preference would be the selection of test numbers 1-2 and 1-4 in table 5.2.3.2.1-3 for PDSCH mIAB-MT PDSCH demod requirements for FR1, as they provide a good balance between modulation order and mobility conditions, reflected in the TDLC300- 100 channel model.  
Proposal 7: For mIAB-MT conducted PDSCH requirements, RAN4 to apply test numbers 1-2 and 1-4 in table 5.2.3.2.1-3 in TS 38.101-4. 
Additionally, the following was agreed for mIAB-MT PDSCH requirements for FR2-1 test cases:
· Consider rank 1 and FFS rank 2
· 2x2 antenna configuration
· Consider 64QAM with TDLA30-300 and FFS on other modulations

Based on the above, our preference would be the selection of test numbers 1-1 and 1-2 in table 7.2.2.2.1-3 for PDSCH mIAB-MT PDSCH demod requirements for FR2. Our selection considers only rank 1 which we believe should be sufficient to consider at this stage for mIAB-MT. 
Proposal 8: For mIAB-MT radiated PDSCH requirements, RAN4 to apply test numbers 1-1 and 1-2 in Table 7.2.2.2.1-3 in TS 38.101-4. 
PDCCH demod requirements 
Based on [1], the following was agreed for FR1 PDCCH requirements:
· TDLC300-100
· 1Tx4Rx and FFS on 2Tx4Rx
· Several options on Coreset and aggregation levels

Based on the above, our preference would be the selection of  test number 2 in table 5.3.3.2.1-1 for 1Tx4Rx configuration. At this stage, we believe that 2Tx4Rx should be enough for the introduction of mIAB-MT PDCCH requirements. For radiated PDCCH requirements, we propose to adopt test number 1-2 in table Table 7.3.2.2.1-1 from TS 38.101-4 for 1Tx antenna configuration.
Proposal 9: For mIAB-MT conducted PDCCH requirements, RAN4 to apply test numbers 2 in table 5.3.3.2.1-1 in TS 38.101-4.
Proposal 10: For mIAB-MT radiated PDCCH requirements, RAN4 to apply test numbers 1-2 in table 7.3.2.2.1-1in TS 38.101-4.
CQI reporting requirements 
In [1] it was agreed to include only CQI report requirements with fading channel for mIAB-MT from TS 38.101-4. Similar to previous demod requirements, we propose to reuse the conducted CQI reporting requirements in clause 6.2.3.2.2 (i.e., under fading conditions) for wideband and subband CQI reporting. For radiated requirements, clause Section 8.2.2.2.2 should be reused. 
Proposal 11: For mIAB-MT CQI reporting, RAN4 to reuse tests in clause 6.2.3.2.2 and 8.2.2.2.2 in TS 38.101-1 for FR1 and FR2-1, respectively. 
Summary 
In this paper, we have shared our initial views on mIAB RF demod performance requirements. Our observations and proposals can be summarized as follows: 
Proposal 1: To add a statement in subclause 4.6 stating the requirement applicability for each requirement set of mIAB-DUs and mIAB-MTs follows the requirement applicability of legacy IAB-DUs and IAB-MTs, captured in Table 4.6-1 and Table 4.6-2, respectively. 
Proposal 2: RAN4 to follow the additional suffix approach for demod requirements for mIAB.
Proposal 3: To finalize mIAB-MT performance requirements before deciding whether to add additional mIAB-MT FRCs. 
Proposal 4: RAN4 not to introduce at this stage manufacturer declarations aspects in TS 38.176-1 and TS 38.176-2. 
Proposal 5: For mIAB-MT conducted PBCH requirements, RAN4 to apply requirements captured in  clause 5.4.3.2 in TS 38.101-4. 
Proposal 6: For mIAB-MT radiated PBCH requirements, RAN4 to apply requirements captured in test number 1 in clause 7.4.2.2 in TS 38.101-4. 
Proposal 7: For mIAB-MT conducted PDSCH requirements, RAN4 to apply test numbers 1-2 and 1-4 in table 5.2.3.2.1-3 in TS 38.101-4. 
Proposal 8: For mIAB-MT radiated PDSCH requirements, RAN4 to apply test numbers 1-1 and 1-2 in Table 7.2.2.2.1-3 in TS 38.101-4.
Proposal 9: For mIAB-MT conducted PDCCH requirements, RAN4 to apply test numbers 2 in table 5.3.3.2.1-1 in TS 38.101-4.
Proposal 10: For mIAB-MT radiated PDCCH requirements, RAN4 to apply test numbers 1-2 in table 7.3.2.2.1-1in TS 38.101-4.
Proposal 11: For mIAB-MT CQI reporting, RAN4 to reuse tests in clause 6.2.3.2.2 and 8.2.2.2.2 in TS 38.101-1 for FR1 and FR2-1, respectively. 
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