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Introduction
Regarding 8Rx UE RF requirements for CPE/FWA/vehicle/industrial devices, there are some discussions about Delta Rib and PDCCH aggregation level in RAN4#106 WF[1]. In the contribution, the proposal for moving forward is provided.  
Discussion 
In RAN4#106 meeting, regarding Rx UE RF requirements for CPE/FWA/vehicle/industrial device, options in WF[1] about PDCCH aggregation levels are as follows. 
	Issue 1-1-1: Value of PDCCH aggregation level
· Proposals
· Option 1: AL=8 (Qualcomm [2], Xiaomi [3], Samsung [4])
· Option 2: AL as specified in the following table (DOCOMO [7])
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· Option 3: No assumption (Ericsson [12])
<Recommended WF>
· Option 1: AL=8 
· Option 2: different AL depending on SCS/CBW as specified in the following tables:
· 2-a)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz



· 2-b)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz

	
	16
	CBW>15 MHz when SCS=15kHz
CBW>30 MHz when SCS=30kHz 
CBW>70 MHz when SCS=60kHz


· Option 3: No assumption
· Option 4: Further evaluate the difference between AL=4 and AL=8. There is no significant difference is identified, AL=4 will apply.
Issue 1-1-3: Whether or not to specify PDCCH AL in RAN4 specification
· Proposals
· Option 1: Not specify (Qualcomm [2], DOCOMO [7])
· Recommended WF
· Discuss with issue 1-1-4.
Issue 1-1-4: Whether or not to inform PDCCH AL to RAN5
· Proposals
· Option 1: Yes (Qualcomm [2], Samsung [4], DOCOMO [7], MediaTek [11])
· Option 2: No (Ericsson [12])
· Recommended WF
· Discuss with issue 1-1-3.



During RAN4#106 meeting, regarding value of PDCCH aggregation level, there was no consensus reached because three companies prefer option 1, one company prefers option 2 and one company prefers option 3. 
PDCCH AL4 is used for 4RX currently. The discussion on PDCCH AL8 for 8RX is still ongoing. 
Therefore, at least, the agreement was that RAN4 specify 8Rx requirements under a single aggregation level for the same set of SCS/CBW if RAN4 agrees to have AL assumption. 
It is observed that some companies do not want to have strict specific specification about AL assumption in RAN4 and some companies prefer to assume PDCCH AL=8 for 8RX in RAN4. We observed there were some discussions in RAN4#106 meeting that it is probably not needed to strictly specify the requirement of aggregation level in TS 38.101-1 for moving forward or at least having minimum progress. Instead, an alternative way is to assume PDCCH AL=8 for 8RX in RAN4 and leave the final decision of PDCCH AL value for 8RX to RAN5.
It is also observed, 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 1: In RAN4#106 meeting, some companies suggested that it is probably not needed to strictly specify the requirement of aggregation level in TS 38.101-1. One suggested way in RAN4#106 was to assume PDCCH AL=8 and leave the final decision of PDCCH AL for 8RX values to RAN5.
Observation 2: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level range is from 1 to 16. 
Proposal 1: To assume PDCCH aggregation level =8 can be applicable to 8RX. 
Proposal 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not. 

In RAN4#106 meeting, regarding Rx UE RF requirements for CPE/FWA/vehicle/industrial device, delta Rib for 8Rx was in WF[1] as shown below. 
	Issue 1-2: Value of ΔRIB for 8Rx for n41/n77/n78/n79
· Proposals

	Company
	AL assumption
	n41
	n77/n78
	n79

	Qualcomm [2]
	8
	-4.5
	-

	Xiaomi [3]
	8
	-4.3

	Samsung [4]
	8
	-4.2 ~ -4.5

	OPPO [5]
	-
	-4.0 ~ -4.5

	vivo [6]
	4
	-4.0

	
	8
	-4.0 ~ -4.5

	DOCOMO [7]
	Depends on SCS/CBW
(Option 2 in issue 2-1-1)
	-4.4
	-4.3
	-4.3

	Huawei [8]
	-
	-4.0

	MediaTek [11]
	If AL is not changed
	-4.0

	Ericsson [12]
	No assumption
	-4.7
	-4.2

	
	
	-4.5



· Recommended WF
Need to fix the discussion on AL assumption first.



[bookmark: _Hlk124254653]RegardingΔRIB value for UE 8RX, the REFSENS’s minimum requirements should be applicable to accommodate implementation aspect from different UE vendors.     
Observation 3: RX REFSENS was typically defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB ΔRIB for 8RX if PDCCH aggregation level is not changed to AL8.  

	Issue 4-2: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (Qualcomm [2])
· Option 2: Specify 8RX release independent from Rel-18 (MediaTek [11])
· Recommended WF
· FFS in next meeting.

Issue 4-3: Value of ΔRIB for 8Rx for n7
· Proposals
· Option 1: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R. (Samsung [4])
· Option 2: Adopt ΔRIB,8R=-4.7dB for band n7. (Ericsson [12])
· Recommended WF
· FFS in next meeting.

Issue 4-4: Which RF requirements to specify for 8Rx 
· Proposals
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. (Qualcomm [2])
· Proposal 2: TBA
· Recommended WF
· FFS in next meeting



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 4: 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.    

When the decision of ΔRIB values about TDD bands n41, n77/n78 and n79 is made, it is feasible to decide the value of 8RX ΔRIB value for FDD band n7 because some companies prefer to set band n7 8RX ΔRIB value better than TDD bands n41/n77/n78/n79 ΔRIB values.  
Proposal 5: Value of ΔRIB for 8Rx for FDD band n7 can be decided after having conclusion of 8RX ΔRIB values for TDD bands (i.e., n41, n77/n78 and n79). 
Proposal 6: To specify only REFSENS requirement for 8RX if there is no specific concern observed. 
Conclusion
In the contribution, the consideration of delta Rib and PDCCH AL for 8RX CPE is proposed.
Observation 1: In RAN4#106 meeting, some companies suggested that it is probably not needed to strictly specify the requirement of aggregation level in TS 38.101-1. One suggested way in RAN4#106 was to assume PDCCH AL=8 and leave the final decision of PDCCH AL for 8RX values to RAN5.
Observation 2: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level range is from 1 to 16. 
Proposal 1: To assume PDCCH aggregation level =8 can be applicable to 8RX. 
Proposal 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not. 

Observation 3: RX REFSENS was typically defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB ΔRIB for 8RX if PDCCH aggregation level is not changed to AL8.  

Observation 4: 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.    

Proposal 5: Value of ΔRIB for 8Rx for FDD band n7 can be decided after having conclusion of 8RX ΔRIB values for TDD bands (i.e., n41, n77/n78 and n79). 
Proposal 6: To specify only REFSENS requirement for 8RX if there is no specific concern observed. 
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