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RAN#103 meeting approved RP-240839 New WID on Enhancements for Air-to-ground network for NR in Rel-19. This is the first meeting for R19.
This thread focuses on UE RF requirement parts for Rel-18 ATG maintenance and Rel-19 ATG enhancement and corresponds to agenda 4.2.7.1, 9.8.1 and 9.8.2. 
Topic #1: R18 UE RF requirements maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404346
	Apple
	(NR_ATG-Core) CR for 38101-1 to update ATG related requirement

	R4-2404607
	LG Electronics
	draft CR on MOP and configured transmitted power for ATG UE

	R4-2405336
	Huawei, HiSilicon
	Draft CR for TS 38.101-1 to correct the Pcmax tolerance for ATG UE



Open issues summary
This corresponds to item 4.2.7.1.
Sub-topic 1-1 R4-2404346(Apple)
Issue 1-1: whether to endorse this draft CR or not
· Proposals
· [bookmark: _Toc142642976]Option 1: endorse. 
· Option 2: no

· Recommended WF: revised
· Moderator note: 
· for Tx part, in legacy 6.1J general part, it states that the RF requirements applies for all connectors/ all TAB connectors, which seems conflict with current CR which states that output power/configured power applies for each connector/TAB connector.
· Legacy RAN4 assumes rated output power is only reported via UE capability. But this CR adding that this could also be declared by manufacturer. Further discuss whether declaration by manufacturer is allowed or not
Sub-topic 1-2 R4-2404607(LGE) and R4-2405336(Huawei)
Issue 1-2: draft CR about PUMAX,f,c  definition and tolerance of configured output power
· Proposals
· Option 1: merge these two draft CR
· Option 2: no

· Recommended WF: merge these two draft CR

Topic #2: R19 general aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404692
	CMCC
	Work plan on Rel-19 enhancements for ATG

	R4-2405345
	Huawei, HiSilicon
	Proposal: The following steps can be considered to achieve a good framework for Rel-19 ATG UE feature
1) To identify which requirements are similar to the existing requirements for DL CA and UL MIMO, and which requirements are ATG specific requirements and different from the existing requirements for DL CA and UL MIMO.
2) For some ATG specific DL CA/UL MIMO requirements, it can be captured in the existing suffix J. For the others, the current requirements for DL CA/UL MIMO can be reused.

	R4-2404347
	Apple
	Propsoal 1: it is proposed to capture ATG UE CA and MIMO requirements by adding subclauses under suffix J.



Open issues summary
This corresponds to agenda 9.8.1
Sub-topic 2-1 work plan for R19 enhanced ATG
Issue 2-1: work plan for R19 enhanced ATG (R4-2404692)
· Recommended WF
· Further check this work plan.
Sub-topic 2-2 framework for R19 ATG UE feature
Issue 2-2: framework for R19 ATG UE feature (R4-2405345 and R4-2404347)
· Proposals
· Option 1: (Huawei)
· First step: To identify which requirements are similar to the existing requirements for DL CA and UL MIMO, and which requirements are ATG specific requirements and different from the existing requirements for DL CA and UL MIMO.
· Second step: For some ATG specific DL CA/UL MIMO requirements, it can be captured in the existing suffix J. For the others, the current requirements for DL CA/UL MIMO can be reused.
· Option 2: it is proposed to capture ATG UE CA and MIMO requirements by adding subclauses under suffix J. (Apple)
· Recommended WF
· TBD.

Topic #3: R19 UE RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404347
	Apple
	Propsoal 1: it is proposed to capture ATG UE CA and MIMO requirements by adding subclauses under suffix J.
Proposal 2: it is propsoed to consider contiguous CA only for ATG UE intra-band CA. 
Proposal 3: it is proposed to consider the BCS set as in Table 2.2-1 and 2.2-2.
Proposal 4: Reuse Tx RF requirements for ATG UE single CC operation for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
Proposal 5: It is proposed to consider the analysis in Table 2.2-3 for further discussion for ATG UE CA requirements.

	R4-2404608
	LG Electronics
	Proposal 1: For operating band, reuse the existing ATG operating band.
Proposal 2: For UE maximum output power, reuse the rated maximum output power declared by the ATG UE capability maxOutputPowerATG-r18, and consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18.
Proposal 3: For configured transmitted power, reuse the existing ATG UE requirement with PCMAX,c tolerance of Table 2.1.
Table 2.1: ATG PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 40
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	5.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



Proposal 4: For output power dynamics, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18.
Proposal 5: For transmit signal quality, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18.
Proposal 6: For output RF spectrum emissions, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18.


	R4-2404693
	CMCC
	Proposal 1: Considering frequency ranges of n3 and n39 are close together, band combination CA_n3-n39 could use omni antenna for ATG UE.
Proposal 2: Further discuss the antenna type selection for different CA band combinations.
Proposal 3: Clarify the example band combination for intra-band contiguous CA is CA_n79C.
Proposal 4: Suggest the requirements for legacy UE could not be directly reused for ATG UE, and CA band combination analysis for ATG UE should be discussed independently in this work item
Proposal 5: Encourage companies to provide MSD analysis for ATG CA band combinations.
Proposal 6: RF requirements of per band could be reused for ATG CA inter-band combination.
Proposal 7: For intra-band CA, Reference sensitivity, Maximum input level, ACS, In-band blocking, Out-of-band blocking, Spurious response, and Intermodulation requirements should be specified for ATG UE need to be specified.
Proposal 8: Tx power, MPR, and A-MPR requirements for ATG UE with UL-MIMO should be declared via UE capability.
Proposal 9: Tolerance of configured power for ATG UE with UL MIMO should be specified.


	R4-2405344
	Huawei, HiSilicon
	Proposal 1: For Rel-19 ATG Rx requirements of DL CA_n79C, there are two options to move forward:

Option 1: current Rx requirements specified for intra-band contiguous CA can be reused for Rel-19 ATG DL CA_n79C except for the diversity characteristics, maximum input level and ACS case 2.
Option 2: The Rx requirements for Rel-19 ATG intra-band contiguous CA_n79C can be checked one by one.

Proposal 2: To specify BCS4 for ATG UE supporting DL CA_n79C. 

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n79C
	-
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	4 and 5

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.
NOTE 2:	The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.
NOTE 3: 	Minimum requirements for Power Class 2 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 4: 	Minimum requirements for Power Class 1.5 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 5: 	Only single uplink carriers with power class other than PC3 are listed.



Proposal 3: RAN4 should discuss the potential RF architecture for ATG UE supporting DL CA_n3-n39 and whether Uplink transmission is only configured in band n3 for ATG CA_n3-n39.
Observation 1: RAN4 should discuss the expected Bandwidth combination configurations for ATG UE supporting CA_n3-n39.
Proposal 4: For UL MIMO case, RAN4 can discuss whether the real intention is to introduce UL polarization diversity or UL MIMO as the LOS path dominate the propagation for ATG scenario. In addition, it’s better to clarify one exemplary band for this objective.


	R4-2405521
	Ericsson
	Observation 1	It needs to be clarified for intra-band contiguous CA whether the maximum output power is to be declared per each carrier component (CC) or it should be declared as a combined single value across all CCs per band and the procedure for this declaration.
Observation 2	For ATG UE inter-band CA, it is necessary to clarify whether the maximum output power is to be declared as per a single carrier frequency or per band and the procedure for this declaration.
Observation 3	Power declaration should depend on the activation status of the ATG CA.
Observation 4	Power declaration should depend on the activation status of the ATG UL MIMO.
Observation 5	Maximum output power for ATG UE UL MIMO should be also based on declaration via UE capability, and the procedure of this declaration needs to be studied.


	R4-2405621
	ZTE Corporation
	Proposal 1: UL MIMO with 2 layers should be specified for ATG UE in Rel-19. 
Proposal 2: ULFPTx Mode is not relevant to this feature.
Proposal 3 : Configured transmitted power for UL MIMO is per each UE, and it is not needed to define MPR/A-MPR requirements for ATG UE supporting UL MIMO[since there will be power tolerance requirement defined.] 
Proposal 4: for the minimum output power, reuse the existing requirement in clause 6.3D.1 for two antenna ports for ATG UE with UL MIMO and preclude the single antenna port related requirement.
Proposal 5: for transmit OFF power, to reuse the existing requirements in clause 6.3D.2 for two antenna connectors.
Proposal 6: for transmit ON/OFF time mask for UL MIMO, to reuse the existing requirements in clause 6.3D.3 for two antenna connectors and preclude the single antenna port related requirement. 
Proposal 7: for transmit signal quality, the general principle as described in 6.4D.1 could be reused for ATG UE supporting the UL MIMO. 
Proposal 8: for frequency error requirement, to define as following:
For ATG UE(s) supporting UL MIMO, the basic measurement interval of modulated carrier frequency is 1 UL slot.  The mean value of basic measurements of UE modulated carrier frequency per layer shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency. 
NOTE 1:	the ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by ATG BS and UL precompensated doppler frequency shift.
NOTE 2:	UE shall rely on the ATG BS location broadcasted by the [ATG specific SIB] in 38.331.
Proposal 9: for transmit modulation quality for UL MIMO, reuse the existing requirements in clause 6.4D.2 for two antenna connectors and preclude the single antenna port related requirement. 
Proposal 10: for TAE requirement for UL MIMO, reuse the existing requirement in clause 6.4D.3.
Proposal 11: don’t apply the coherent UL MIMO requirement for ATG UE.
Proposal 12: for OBW, reuse the existing requirement for two antenna ports in clause 6.5D.1 for ATG UE.
Proposal 13: for out of band emission, to reuse the existing requirement in 6.5D.2 with the emission requirement referring to subclause 6.5J.2.
Proposal 14: for transmitter spurious emission, to reuse the existing requirement in 6.5D.3 for two antenna connectors and preclude the single port related requirements.
Proposal 15: for transmitter intermodulation requirements, to reuse the existing requirement in 6.5D.4 for two antenna connectors and preclude the single port related requirements.
Proposal 16: for REFSENS requirements, reuse the same REFSENS requirement as specified 7.3J.
Proposal 17: for maximum input power, reuse the same maximum input power requirement as specified 7.4J.
Proposal 18: for ACS requirement, reuse the same ACS requirement as specified 7.5J.
Proposal 19: for blocking requirement, reuse the same blocking requirement as specified 7.6J.
Proposal 20:for receiver spurious response requirement,  reuse the same spurious response requirement as specified 7.7J.
Proposal 21: for receiver intermodulation requirement, reuse the same Intermodulation characteristics requirement as specified 7.8J.
Proposal 22: for RF requirements for intra-band DL CA, refer to proposals in table 2. 
Proposal 23: for RF requirements for inter-band DL CA, refer to the proposals in table 3. 



Open issues summary
This corresponds to agenda 9.8.2.
RAN4 core part of the work item are listed as below:
The core part of the work item includes:
· Specify the RF and RRM core requirements for intra-band co-located and inter-band co-located DL CA [RAN4]:
· FR1 intra-band contiguous CA
· Example band combination: n79
· FR1+FR1 inter-band CA
· Example band combination: n3+n39
· Specify the RF requirements for support of UL MIMO with 2TX for single CC for UE. [RAN4]
Sub-topic 3-1 Common issues for both intra-band contiguous and inter-band CA

Issue 3-1-1: whether maximum output power is declared per single carrier or per band(aggregated across all CCs) for inter-band CA and intra-band contiguous CA
· Proposals
· Option 1: declared per single carrier (CC).
· Further discuss the procedure for this declaration
· Power declaration should depend on the activation status of the ATG CA (Ericsson)
· Option 2: declared per band.
· Further discuss the procedure for this declaration
· Power declaration should depend on the activation status of the ATG CA (Ericsson)
· Option 3: TBA
· Recommended WF
Moderator note: according to the WID, the scope only include UL 1CC case for inter-band CA and intra-band contiguous CA
· Further clarification: The ATG enhanced WID only include UL 1CC case for both inter-band CA and intra-band contiguous CA
· Maximum output power is declared per single carrier for both DL inter-band and intra-band contiguous CA.

Issue 3-1-2: Tx RF requirements for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
· Proposals
· Option 1: reuse Tx RF requirements for ATG UE single CC operation. (APPLE, ZTE)
· Option 2: TBA
· Recommended WF
· Option 1 for both intra-band contiguous and inter-band CA.


Sub-topic 3-2 intra-band contiguous CA

Issue 3-2-1: more clarification for contiguous CA
· Proposals
· Proposal 1: it is proposed to consider contiguous CA only for ATG UE intra-band CA.(APPLE)
· Proposal 2: example band combination for intra-band contiguous CA is CA_n79C. (CMCC)
· Recommended WF: Further clarification for contiguous CA
· Only consider contiguous CA case for ATG UE intra-band CA.
· The example band combination for intra-band contiguous CA is CA_n79C


Issue 3-2-2: BCS for DL CA_n79C
· Proposals
· Option 1: BCS4 (Huawei)
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n79C
	-
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	4

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.
NOTE 2:	The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.
NOTE 3: 	Minimum requirements for Power Class 2 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 4: 	Minimum requirements for Power Class 1.5 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 5: 	Only single uplink carriers with power class other than PC3 are listed.



· Option 2: (APPLE)
Table 2.2-1 BCS for CA_n79C
	NR CA configuration / Bandwidth combination set

	NR CA config
	Uplink CA config 
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	BCS

	CA_n79C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	



· Recommended WF
· Both option 1 and option 2. other BCS are not excluded in future.

Issue 3-2-3: initial analysis for ATG Rx requirements for intra-band CA
· Proposals
	Sub-clause
	Requirement
	APPLE
	CMCC
	ZTE
	Huawei

	7
	Receiver characteristic
	
	
	
	Option 1: current Rx requirements specified for intra-band contiguous CA can be reused for Rel-19 ATG DL CA_n79C except for the diversity characteristics, maximum input level and ACS case 2. 

Option 2: The Rx requirements for Rel-19 ATG intra-band contiguous CA_n79C can be checked one by one. 

	7.1
	General
	No impact due to introducation of CA.
	
	
	

	7.2
	Diversity characteristics
	For TN UE, two Rx, four Rx and eight Rx requirements are specifed both for single carrier and for CA. For ATG UE, only two Rx and four Rx are considered. The CA requriement should also be based on two Rx and four Rx (optional) requirements. 
	
	
	

	7.3
	Reference sensitivity
	TN UE REFSENS reqruiment is resued for ATG UE single carrier oepration.

For CA, the same logic is applicable. E.g. the requriement specified in 7.4A.1 for intra-band contiguous CA and 7.4A.3 for inter-band CA with one UL carrier can be resued for ATG UE.
	If FDD intra-band combination will be introduce in the future, the reference sensitivity requirements for ATG UE with FDD intra-band CA need to be specified.
	Reference sensitivity power level for Intra-band contiguous CA
For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3.2-3.
For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency.
Proposal 22: to follow the same principle in sub-clause 7.3A.2.1.
	

	7.4
	Maximum input level
	Specific requirement on maximum input level is specified based on ATG scenario link budget calculation.  

For intra-band contiguous CA, the Power in largest transmission bandwidth configuration CC and other CCs need to be scaled for ATG UE CA based on the single carrier level. Specific CA requirement need to be specified for ATG UE.
	For intra-band CA, the maximum input level requirements for ATG UE with intra-band CA need to be specified.
	Table 7.4A.1-1: Maximum input level for Intra-band contiguous CA 
	Rx Parameter
	Units 
	NR CA Bandwidth Class

	
	
	B
	C
	D
	

	Power in largest transmission bandwidth configuration CC, Plargest BW
	dBm
	-422  for omini antenna

-30 for array antenna
	-422 for omini antenna

-30 for array antenna
	N/A
	

	
	
	-443 for omini antenna

-32 for array antenna
	-443 for omini antenna

-32 for array antenna
	N/A
	

	Power in each other CC
	dBm
	Plargest BW +10*log{(NRB,c*SCSc)/(NRB,largest BW*SCSlargest BW)}

	[bookmark: _Hlk118195090]NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 and 7.3F.2-3 for shared spectrum channel access operation with PCMAX_L,f,c as defined in clause 6.2.4.
NOTE 2:	Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:	Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.




	

	7.5
	Adjacent channel selectivity
	TN UE Case 1 ACS is completely reused for ATG UE for single carrier operation. ATG Case 2 ACS is specified based on TN case 2 ACS but scaled the interference power level based on ATG maximum input level.

For CA, specific case 2 ACS requirement need to be defined for ATG UE.
	For intra-band CA, the ACS requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirement defined in clause 7.5A.1 with the following power to be updated for ATG UE.
· Pw in Transmission Bandwidth Configuration, per CC
PInterferer 
	

	7.6
	Blocking characteristic
	In-band blocking requirement and out-of-band blocking requirement are reused from TN UE single carrier requirement for ATG UE

For CA, the requirement specified in 7.6A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applied for ATG UE.
	For intra-band CA, the in-band blocking requirements for ATG UE with intra-band CA need to be specified.

For intra-band CA, the out-of-band blocking requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.6A.2.1.
To following the existing requirements defined in Clause 7.6A.3.1.
Narrow band blocking: N/A
	

	7.7
	Spurious response
	Spurious response requriement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.7A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applided for ATG UE.
	For intra-band CA, the spurious response requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.7A.1.
	

	7.8
	Intermodulation characteristics
	Intermodulation requriement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.8A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applided for ATG UE.
	For intra-band CA, the intermodulation requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.8A.2.1.
	

	7.9
	Spurious emission
	Spurious emission requirement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.9A.3 for inter-band CA with one uplink carrier can be applided for ATG UE. No requirement is needed for intra-band contiguous CA folliwng the TN UE methdology.
	
	
	



· Recommended WF
· Following are potential ATG CA specific requirements. 
· diversity characteristics
· Max input level
· ACS
· Further check whether only ACS2 needs to be updated
· Following CA requirement can be reused for ATG
· Blocking including in-band and out of band blocking
· REFSENSE
· Spurious response
· Intermodulation
· Following CA requirement is not applicable
· No CA Spurious emission
· No CA narrow-band blocking

Sub-topic 3-3 inter-band CA
Issue 3-3-1: clarify the antenna type for each band for inter-band CA for further capability signaling definition
· Proposals
· Option 1: both following options are allowed (CMCC)
· Option 1: Only one antenna type could be used for one CA inter-band combination.
· Option 2: Both antenna types could be used for one CA inter-band combination.
· Option 2: TBA
· Recommended WF
· TBD.

Issue 3-3-2: whether UL is only configured in band n3 for CA_n3_n39
· Proposals
· Option 1: RAN4 should discuss the potential RF architecture for ATG UE supporting DL CA_n3-n39 and whether Uplink transmission is only configured in band n3 for ATG CA_n3-n39 (Huawei, CMCC)
· Option 2: 
· Recommended WF
· TBD.

Issue 3-3-3: BCS for DL CA_n3_n39
· Proposals
· Option 1: (Apple)
Table 2.2-2 BCS for CA_n3-n39
	NR CA config
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) 
	BCS

	CA_n3A-n39A
	-
	n3
	10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n39
	10, 15, 20, 25, 30, 35, 40
	



· Option 2: TBA
· Recommended WF
· Option 1 and other BCS are not excluded in future.

Issue 3-3-4: Rx RF requirements for inter-band DL CA
· Proposals
· Option 1: (CMCC, Apple)
· except for delta RIB, MSD requirements, per band requirements i.e the requirements in suffix J could be reused for ATG CA inter-band combination.
· For delta RIB, MSD requirements, companies needs detailed analysis of whether current legacy UE requirements could be reused rather than directly reuse.
· Option 2: (ZTE)
· ΔRIB,c, in-band blocking, out of band blocking, spurious response, wide band intermodulation, spurious emissions could reuse legacy inter-band CA requirements
· Narrow band blocking is not applicable
· Recommended WF
· FFS: delta RIB, MSD, REFSENSE, max input level, ACS requirements
· further analysis is needed rather than directly reuse legacy UE requirement considering different RF architecture especially for delta RIB and MSD requirements
· Following requirements reuse legacy inter-band CA requirements
· in-band blocking
· out of band blocking
· spurious response
· wide band intermodulation
· spurious emissions
· Following requirements are not applicable
· Narrow band blocking

Sub-topic 3-4 UL MIMO
Issue 3-4-1: clarification of UL-MIMO
· Proposals(Huawei)
· Option 1: real intention is to introduce UL polarization diversity as the LOS path dominate the propagation for ATG scenario
· Option 2: real intention is to introduce UL MIMO with 2Tx
· Recommended WF
· TBD.
Issue 3-4-2: max layer number for UL-MIMO
· Proposals
· Option 1: 2 layers (ZTE)
· Recommended WF
· Option 1.
Issue 3-4-3: ULFPTx mode for UL-MIMO
· Proposals
· Option 1: ULFPTx mode is not relevant to this feature (ZTE)
· Recommended WF
· TBD.

Issue 3-4-4: the operation band for UL MIMO
· Proposals
· Option 1: it’s better to clarify one exemplary band (Huawei)
· Option 2: all existing ATG operation band applies (LGE)
· Recommended WF
· TBD.

Issue 3-4-5: maximum output power
· Proposals
· Option 1: For UE maximum output power, reuse the rated maximum output power declared by the ATG UE capability maxOutputPowerATG-r18, and consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18. (LGE)
· Option 2: UE maximum output power with UL MIMO should be declared via UE capability (CMCC, Ericsson)
· Power declaration should depend on the activation status of the ATG CA (Ericsson)
· Recommended WF
· Option 1 as starting point.
Issue 3-4-6: configured transmitted power
· Proposals
· Option 1: For configured transmitted power, reuse the existing ATG UE requirement with PCMAX,c tolerance of Table 2.1. (LGE)
Table 2.1: ATG PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 40
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	5.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



· Option 2: tolerance of configured power for ATG UE with UL MIMO needs to be specified. (CMCC)
· Option 3: Configured transmitted power for UL MIMO is per each UE (ZTE)
· Recommended WF
· Configured transmitted power for UL MIMO is for each UE, reusing existing ATG UE requirement as starting point.
Issue 3-4-7: MPR/AMPR
· Proposals
· Option 1: no need to define such requirements. (ZTE)
· Option 2: TBA
· Recommended WF
· Option 1 as starting point.

Issue 3-4-8: output power dynamic
· Proposals
· Option 1: For output power dynamics, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18. (LGE)
· Option 2: for the minimum output power, reuse the existing requirement in clause 6.3D.1 for two antenna ports for ATG UE with UL MIMO and preclude the single antenna port related requirement. (ZTE)
· Recommended WF
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss how to modify the requirements with capability antennaArrayType-r18
· Further discuss whether preclude the single antenna port related requirement
Issue 3-4-9: transmit signal quality
· Proposals
· Option 1: For transmit signal quality, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18. (LGE)
· Option 2: (ZTE) 
· for transmit signal quality, the general principle as described in 6.4D.1 could be reused for ATG UE supporting the UL MIMO
· for transmit modulation quality for UL MIMO, reuse the existing requirements in clause 6.4D.2 for two antenna connectors and preclude the single antenna port related requirement. 
· for TAE requirement for UL MIMO, reuse the existing requirement in clause 6.4D.3.
· Don’t apply the coherent UL MIMO requirement for ATG UE.
· Recommended WF
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss how to modify the requirements with capability antennaArrayType-r18
· Further discuss whether preclude the single antenna port related requirement
· Further discuss whether apply the coherent UL MIMO requirement for ATG UE
.

Issue 3-4-10: Output RF spectrum emissions
· Proposals
· Option 1: For output RF spectrum emissions, consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18. (LGE)
· Option 2: (ZTE)
· for OBW, reuse the existing requirement for two antenna ports in clause 6.5D.1 for ATG UE
· for out of band emission, to reuse the existing requirement in 6.5D.2 with the emission requirement referring to subclause 6.5J.2. 
· for transmitter spurious emission, to reuse the existing requirement in 6.5D.3 for two antenna connectors and preclude the single port related requirements.
· for transmitter intermodulation requirements, to reuse the existing requirement in 6.5D.4 for two antenna connectors and preclude the single port related requirements.
· Recommended WF
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss how to modify the requirements with capability antennaArrayType-r18
· Further discuss whether preclude the single antenna port related requirement

Following are the Rx requirements when supporting UL-MIMO, only 1 company show the view that to reuse current UL-MIMO requirements. Since this is the first meeting, it’s suggested to leave these issues for further meeting and let companies have more time to analysis.

Issue 3-4-11: Reference sensitivity
· Proposals
· Option 1: for REFSENS requirements, reuse the same REFSENS requirement as specified 7.3J. (ZTE)
· Recommended WF
· TBD
Issue 3-4-12: Maximum input level
· Proposals
· Option 1: for maximum input power, reuse the same maximum input power requirement as specified 7.4J. (ZTE)
· Recommended WF
· TBD

Issue 3-4-13: ACS
· Proposals
· Option 1: for ACS requirement, reuse the same ACS requirement as specified 7.5J. (ZTE)
· Recommended WF
· TBD
Issue 3-4-14: blocking
· Proposals
· Option 1: for blocking requirement, reuse the same blocking requirement as specified 7.6J (ZTE)
· Recommended WF
· TBD
Issue 3-4-15: spurious response
· Proposals
· Option 1: for receiver spurious response requirement,  reuse the same spurious response requirement as specified 7.7J. (ZTE)
· Recommended WF
· TBD
Issue 3-4-16: Intermodulation
· Proposals
· Option 1: for receiver intermodulation requirement, reuse the same Intermodulation characteristics requirement as specified 7.8J. (ZTE)
· Recommended WF
· TBD

