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Introduction
Regarding 8RX UE RF requirements for CPE/FWA/vehicle/industrial devices, there are open discussions about Delta Rib and release independence in RAN4#105 WF[1]. In the contribution, the evaluation is provided.  
Discussion 
In RAN4#105 meeting, regarding 8RX UE RF requirements for CPE/FWA/vehicle/industrial device, options in WF[1] about PDCCH aggregation level for 8RX are shown below. 
	[bookmark: _Hlk124254606]Issue 2-2: PDCCH aggregation level
· Proposals
· Option 1: PDCCH aggregation level =8 applies to 8RX 
· Option 2: Other
· Proposal 1: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8 
· Proposal 2: RAN4 core specification does not have restriction on PDCCH aggregation level meaning that lower than or equal to PDCCH aggregation level =8 is assumed, and PDCCH aggregation level used as the test condition for ΔRIB for 8RX should be further discussed in RAN5. 
· Proposal 3: We can consider both PDCCH AL = 4 and AL = 8 with the focus on AL = 4 first. If needed, we can specify two types of requirements, i.e. Type-1 and Type-2 for AL = 4 and AL = 8, respectively, with no new UE capability introduced (only declared for conformance tests).



PDCCH is used to carry the DCI (Downlink Control Information) which indicates the DL resource’s for PDSCH. Successful decoding of PDCCH for a UE to read the DCI information on scheduling resources allocation  is a prerequisite for the UE to demodulate and decode the corresponding PDSCH. If UE fails to decode the PDCCH, then UE will not know the location of the PDSCH resources. Therefore, the receive performance of PDCCH should be matched to that of PDSCH, at least not worse than PDSCH.  If PDCCH AL is set to 4 for 8Rx, there are some cases where the matched PDCCH and PDSCH performance is not possible. In such cases an AL of 8 is required for 8Rx. 
Observation 1: An aggregation level 4 could not guarantee the matched performance between PDCCH and PDSCH in all cases for 8Rx.   
Moreover, if AL of both 4 and 8 are selected for 8Rx, two sets of requirements and thus additional test efforts may be unnecessarily introduced. From such a perspective, an AL of 8 for PDCCH would be a good choice for 8Rx.
Observation 2: A selection of two ALs (4 and 8) for 8Rx introduces unnecessary standardization efforts.  
In TS 38.211 Table 7.3.2.1-1 for NR UE, the supported PDCCH aggregation level can be from 1 to 16.
Table 7.3.2.1-1: Supported PDCCH aggregation levels.
	Aggregation level
	Number of CCEs

	1
	1

	2
	2

	4
	4

	8
	8

	16
	16



Observation 3: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level can be from 1 to 16. 
Proposal 1: RAN4 to specify 8Rx requirements under a single aggregation level.
Proposal 2: With Proposal 1, option 1 and/or option 2 below are preferred. 
· Option 1: PDCCH aggregation level =8 applies to 8RX
· Option 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8

[bookmark: _Hlk124254653]RegardingΔRIB value for UE 8RX, the REFSENS’s minimum requirements should be applicable to accommodate implementation aspect from different UE vendors.     
Observation 4: RX REFSENS was defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB for 8RX ΔRIB when PDCCH aggregation level is not changed.  

	Issue 5-2: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16
· Option 2: TBA



Currently, the newest TS 38.307-h70 have 4RX definition as shown below. 
[bookmark: _Toc98752922][bookmark: _Toc106132134][bookmark: _Toc115198902]B.4.10	Common UE RF requirements for 4Rx
The requirements and test cases listed in Table B.4.10-1 are specified in REL-17 version of TS 38.101-1.
Table B.4.10-1: Common UE RF requirements for 4Rx for single band in FR1
	Clause
	Description

	7.3
	Reference sensitivity

	7.4
	Maximum input level

	7.5
	Adjacent Channel Selectivity

	7.6
	Blocking characteristics

	7.7
	Spurious response

	7.8
	Intermodulation characteristics

	7.9
	Spurious emissions



Regarding release independence for 8RX, there is no Rel-18 8RX definition in the newest RAN4 specification (i.e., TS 38.101-1 and TS 38.307). 
Observation 5: Regarding release independence for 8RX, there is no Rel-18 8RX definition in the newest RAN4 specification (i.e., TS 38.307).  
Proposal 4: To specify 8RX release independent from Rel-18 and allow adding 8RX definition into Rel-18 TS 38.307 once Rel-18 version of TS 38.307 is introduced.    
Conclusion
In the contribution, the evaluation about delta Rib for 8RX CPE is provided.
Observation 1: An aggregation level 4 could not guarantee the matched performance between PDCCH and PDSCH in all cases for 8Rx.    
Observation 2: A selection of two ALs (4 and 8) for 8Rx introduces unnecessary standardization efforts.  
Observation 3: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level can be from 1 to 16. 
Proposal 1: RAN4 to specify 8Rx requirements under a single aggregation level.
Proposal 2: With Proposal 1, option 1 and/or option 2 below are preferred. 
· Option 1: PDCCH aggregation level =8 applies to 8RX
· Option 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8

Observation 4: RX REFSENS was defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB for 8RX ΔRIB when PDCCH aggregation level is not changed.  

Observation 5: Regarding release independence for 8RX, there is no Rel-18 8RX definition in the newest RAN4 specification (i.e., TS 38.307).  
Proposal 4: To specify 8RX release independent from Rel-18 and allow adding 8RX definition into Rel-18 TS 38.307 once Rel-18 version of TS 38.307 is introduced.  
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