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In this document, the discussions on RAN4 candidate RF/OTA topics for Rel-19 are summarized. The following areas are captured.
· UE RF (AI 9.1.4.2)
· BS RF (AI 9.1.4.2)
· OTA (AI 9.1.4.2)
· Others (AI 9.1.5, AI 10.1.5) (just for information)
The Tdocs captured in this summary are listed in Annex.
UE RF
During offline sessions, we will check if there is consensus on the necessity/urgency for the individual proposed technique evolution directions, and if there is consensus then the views for detailed candidate objectives will be collected.
High power UE (HPUE) for CA
	Potential areas for Rel-19
	Supportive companies

	PC1.5 supporting for intra-band contiguous CA with or without UL MIMO and for intra-band non-contiguous CA with 2Tx and/or 3Tx
	OPPO (2931), Vivo (3063), Samsung, et al: (3148), Huawei (3207, 3208), China Telecom (3589, 3591), ZTE (3625), CMCC (3430), Nokia (3458, 3459), DISH (3481), Xiaomi (3670), Intel (3685, 3686), Qualcomm (3773)

	PC1.5 supporting for inter-band CA (PC2+PC2) with 2Tx and/or 3Tx
	Samsung, et al: (3148), Huawei (3207, 3208), China Telecom (3589, 3591), ZTE (3625), CMCC (3430), Nokia (3458, 3459), DISH (3481), Xiaomi (3670), Intel (3685, 3686), Qualcomm (3773)

	Generic HPUE framework to introduce higher output power in CA with any power class combinations and for UE power high limit
	Vivo: (3063), China Telecom: (3589, 3591), Samsung, et al: (3148), Qualcomm: (3773)
Samsung: covering new HPUE scenarios PC2/PC1.5 for CA/DC with 2Tx and 3Tx which require RF generic requirements based on operator’s demand.

	PC1.5 for UL EN-DC
	Nokia: (3458, 3459)

	
	



Moderator’s observations:
· Most companies supports PC1.5 intra-band/inter-band CA.
· Many companies support to have generic HPUE framework optimization for CA HPUE including increasing higher power limit
Discussions:
Apple: Operators need to share the examples bands.
Nokia: add HPUE for EN-DC
T-Mobile: interested in other power class combinations.
Xiaomi: whether to apply FDD-FDD or FDD-TDD needs further discussions.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· High power UE (HPUE) for CA (non-spectrum item for the combinations which need generic requirements)
· PC1.5 UE for intra-band contiguous CA with or without UL MIMO with 2Tx
· PC1.5 UE for two band inter-band CA with 2Tx and/or 3Tx for handheld and FWA
· Generic framework of support increasing UE power high limit for inter-band CA HPUE (only for TN)
Further discussion on other type of HPUE CA band combinations.
Further discussion on whether to introduction of HPUE for EN-DC
Further discussion on whether to introduce PC1.5 for intra-band non-contiguous



High power UE (HPUE) for NTN
	Potential areas for Rel-19
	Supportive companies

	Introduce PC2 for NR/IoT NTN UE in NTN bands
	Vivo (3063), Thales, et al (3230, 3237), ZTE (3625), Nokia: (3458, 3459), Xiaomi (3670), Intel (3686), Qualcomm (3773),
ZTE, Qualcomm clearly prioritize NTN handheld UE
Intel prioritized NR NTN 26dBm. IoT-NTN is the second priority for them, Samsung (3147) , CATT (3009)

	Introduce PC1.5 and PC1 for NR/IoT NTN UE in NTN bands
	Nokia (3458, 3459), Xiaomi (3670), Qualcomm (3773), Thales, et al (3230, 3237)


Moderator’s observations:
· Many companies proposed to introduce high power UE for NTN
· Further clarifications are needed whether to consider PC2, PC1.5 and PC1 and/or whether to only consider handheld UE type.
· Please note that there is wide support for NTN HPUE from companies as proposed in RP-232860 (Thales, et al) and RP-233782/RP-233783 (Inmarsat, et al), which were submitted in AI 9.1.2.3 or AI 10.1.2.1. And there is an LS from 5GAA in RP-232733 addressing HPUE for FR1 and presenting power levels for mobile VSAT antennas mounted on vehicles.
Discussions:
Ericsson: for other NTN items, the co-existence study is also needed. We should consider the workload for the whole NTN proposals.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· High power UE (HPUE) for NTN
· Introduce PC2 for NR/IoT NTN UE in NTN FR1 bands for both handheld and non-handheld (need confirmation on the co-existence)
· Introduce PC1 for NR NTN UE in NTN FR1 bands for non-handheld (the study on co-existence is needed)
· Introduce PC1.5 for NR NTN UE in NTN FR1 bands (the study on co-existence is needed)
Need further discussion on whether the PC1.5 and PC1 are supported for non-handheld UE only or both handheld UE and non-handheld UE.
Need further discussion on whether IoT NTN UE can support PC1 and PC1.5.
Need further discussion on the prioritization of NTN work in terms of co-existence study.
Need further discussion on high power UE in NTN FR2 bands for non-handheld UE



Power boosting and MPR reduction
	Potential areas for Rel-19
	Supportive companies

	Study and specify requirements for power boosting with schemes like ACLR/EVM relaxing approaches or enhanced PAPR reduction schemes considering different modulation impacts
	OPPO (2931), Vivo (3063), Samsung (314237), Huawei (3207, 3208), China Telecom: (3590), China Unicom: (3602), Xiaomi: (3670)

	MPR Reduction for RedCap via relaxed emission requirements
	Mediatek (3278, 3279), Vivo (3063)

	MPR reduction for contiguous UL CA in FR1
	Nokia: (3458, 3459)

	Study and specify improved MPR for FR2 intra-band CA.
	NTT DOCOMO, et al: (3751), Huawei (3207, 3208)

	Specify the UE RF requirements of MPR reduction with conditionally relaxed EVM requirement for FR2
	Huawei (3207, 3208)


Moderator’s observations:
· Many companies proposed to boost power or reduce MPR for single carrier.
· Some companies proposed to reduce MPR for RedCap, UL CA in FR1 or FR2 intra-band CA
Discussions:
Ericsson: keep ACLR only and no impact on the receiver performance.
Apple: The intention should be to optimize the MPR by relaxation of requirements. Focus on ACLR part. MPR reduction for UL CA for FR1 and FR2 is large and we should focus on FR1.
Huawei: we would like to keep relaxing EVM. For the second one, it can be merged with the first one. For the third one, the intention is to reduce the MPR. For FR1 CA, we do not see urgency.
ZTE: we prefer network transparent way.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· Power boosting and/or MPR reduction
· Power boosting or MPR reduction for PC2/PC3 with ACLR relaxation with BS indication (Study on whether and how much the requirement can be relaxed first and how often the power boosting can be done, and at least lower modulation order need be studied and FFS on higher modulation order)
· MPR reduction for RedCap via relaxed emission requirements with BS indication (Study on whether and how much the requirement can be relaxed first, and at least lower modulation order need be studied)
· MPR reduction for UL contiguous CA in FR1/FR2
Need further clarification and discussion on including Pi/4 QPSK in the study and check whether there is RAN1 impact
Need further discussions on whether PAPR reduction is included.
Need further discussion on whether EVM will be relaxed.
Need further discussions on whether the power boosting or MPR reduction should be network transparent only



RedCap HPUE and other high power UE related proposals
	Potential areas for Rel-19
	Supportive companies

	RedCap HPUE
	China Telecom: (3589, 3591), Nokia: (3458, 3459)

	Enable semi-static and/or dynamic reporting for ULFPTx applicable modes associated with changed power
	Huawei (3207, 3208), China Telecom: (3590)

	Continue optimize the power class related reporting solution like P-MPR reporting
	China Telecom: (3590)

	Intra-band UL CA requirements with power capability per-CC lower than the per-band (and per-BC) capability without adding further ambiguities to power-class reporting
	Ericsson: (3747)


Discussions:
Samsung: for the second one and third one, it is dropped in the previous release. For the fourth, do we have strong operator request.
Mediatek: support Redcap HPUE. There is need from operator.
Ericsson: for forth one, we can take it under HPUE.

6Rx
	Potential areas for Rel-19
	Supportive companies

	Investigate and enable 6Rx on higher frequency bands targeting at support of smartphone
	OPPO (2931), Vivo (3063), Samsung (314237), Huawei (3207, 3208), ZTE: (3625, 3626), CMCC (3430), Xiaomi (3670), Intel (3685, 3686), NTT DOCOMO, et al (3751), Qualcomm (3773)
Regarding UE type, OPPO, Vivo, CMCC, NTT DOCOMO and Qualcomm clearly proposed 6Rx for handheld UE, while Huawei, ZTE and Intel proposed to consider both FWA/CPE and handheld UE.
Regarding MIMO Layer, Vivo, Huawei and Intel proposed to focus on 4-layer while others proposed to consider higher layer.

	Specify the requirements to support SRS antenna switching
	OPPO (2931), Xiaomi (3670), NTT DOCOMO, et al: (3751)


	Improved SRS reporting for antenna switching usage  SRS insertion loss compensation and UE assistance reporting for 2Rx, 4Rx and 8Rx FR1 UE
NOTE: this can be discussed under 6Rx first and then extended to 2Rx, 4Rx and 8Rx.
	Intel: (3685, 3686), Ericsson (3747), Qualcomm (3773)


Moderator’s observations:
· Most companies would like to enable 6Rx especially for handheld UE. 
Discussions:
Samsung/Apple/Vivo: for the third one, we have strong concern on it. Mediatek also expressed concern from RAN1 perspective.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· 6Rx
· Investigate and enable 6Rx on higher frequency bands (>2.5GHz ) targeting at support of smartphone and FWA
· Specify the requirements to support SRS antenna switching
FFS on the MIMO layer to be supported.
Further discussions on the following potential objective:
· Improved SRS reporting for antenna switching usage



3Tx
	Potential areas for Rel-19
	Supportive companies

	Enhancements of 3Tx for band combinations of inter-band CA or EN-DC with two bands for handheld UE
	OPPO, et al (2931, 2932), Samsung (314237), ZTE: (3625, 3626), CMCC (3430), NTT DOCOMO, et al (3751), Vivo (2063), Intel (3685)

	Support of high power UE and high power limit feature with 3Tx
	OPPO, et al (2931, 2932), NTT DOCOMO, et al (3751), China Telecom (3589), CMCC (3430), Nokia (3459), Qualcomm (3773), Samsung (3148)

	Specify UE RF requirements to support 3Tx with 3Layer UL MIMO and TxD (on single carrier)
	OPPO, et al (2931), Intel: (3685, 3686)


Moderator’s observations:
· Most likely the 3Tx on single carrier may be captured in Rel-19 MIMO WI. So in RAN4-led items, mainly 3Tx for inter-band CA/EN-DC should be considered. With supporting HPUE, the scope of 3Tx for inter-band CA may overlap with HPUE for CA to some extent. 
Discussions:
There is extensive discussions for the overlapping candidate objectives under HPUE for CA and 3Tx.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· 3Tx
· Enable 3Tx for band combinations of inter-band CA or EN-DC with two bands for handheld UE
· Support of PC2 and PC1.5 for inter-band CA or EN-DC with 3Tx
· For HPUE which needs the new generic requirements 
· Support of high power limit feature for inter-band CA or EN-DC with 3Tx
FFS on how to handle the duplicated candidate objectives under 3Tx and HPUE for CA.



There is no time to discuss the following candidate objectives below.
Uplink Tx switching enhancements
	Potential areas for Rel-19
	Supportive companies

	Specify UE requirements to enable Tx switching between cases, where 2 contiguous aggregated carriers on band A and 2 contiguous aggregated carriers on band B, including both 1Tx-2Tx switching and 2Tx-2Tx switching.
	CMCC (3440)

	3Tx for 2 bands with UL Tx switching between 1T2T and 2T1T
	Mediatek (3278, 3279)




4Tx/8Tx requirements
	Potential areas for Rel-19
	Supportive companies

	Minimum requirements for 4Tx/8Tx with coherent transmissions for FWA/CPE
	Ericsson (3747)



Other FR1 and FR2 enhancement
	Potential areas for Rel-19
	Supportive companies

	FR2 RF enhancement : UL256QAM for frequency > 39GHz in FR2-1
	LGE (3556), ZTE (3625)

	UL FR1-FR2 CA/DC performance: configurable UE-specific relative power limits for consistent UE behavior
	Ericsson (3747)

	Improved coverage for FR2: a new HPUE power class PC3bis for handheld UEs
	Ericsson (3747)


Moderator’s observations:
· There are proposals for FR2 enhancements. Based on the coordination with the offline session moderator for AI 9.1.4.4+9.1.4.5, the FR2 multi-Tx (STxMP) and multi-Rx proposals and inter-band CA with CBM/IMB will be discussed together with other contributions submitted to AI 9.1.4.4, since some companies think that RRM and/or demodulation performance requirements would be needed for them. So the other FR2 proposals except for multi-Tx/Rx and inter-band CA/DC are listed here.

BS RF
Companies’ proposals are summarized in the table below.
	Potential areas for Rel-19
	Supportive companies

	OTA test enhancement
	Huawei (3208), Nokia (3459), ZTE (3625, 3626), Intel (3686), Ericsson (3747)

	Conformance test for expected EIRP mask for U6GHz
	Huawei (3208), Nokia (3459), China Telecom (3589, 3590), ZTE (3625, 3626), Ericsson (3747)

	BS RF specification simplification
	Huawei (3208), Nokia (3459), China Telecom (3589, 3590), Ericsson (3747)

	FR2 Multi-band BS
	Samsung (314237), Intel (3686)

	Study and improve the BS antenna models
	China Telecom (3589, 3590)

	Multi-band repeater or NCR in FR2
	ZTE (3625, 3626)

	Multi-band (e)IAB in FR2
	ZTE (3625, 3626)

	In-band NB-IoT in NR over SAN
	ZTE (3625, 3626)

	Multi-standard Radio SAN
	ZTE (3625, 3626)

	Specify FR2 femto BS RF requirements with the same principle as that of FR1 i.e., specify it with the corresponding CR in TEI 18 or 19
	NTT DOCOMO, et al (3751)


Moderator’s observations:
· Companies’ views on the first three candidate objectives are well aligned.
Discussions:
Huawei/Ericsson/Samsung: Support FR2 Multi-band BS but need clarification of request from operator.
Nokia: no room for others.
NTT DOCOMO: FR2 femto BS can be done in TEI.
Tentative conclusion: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· BS RF
· OTA test enhancement
· Core requirements/conformance test for expected EIRP mask for upper 6GHz (depending on WRC-23 conclusions)
· Network RF specification simplification



Enhancement of techniques related to spectrum utilization
There are some new proposals, which are related to scheme to utilize the spectrum but cannot be viewed as spectrum-related items, including band/band combination simplification, irregular channel bandwidth, fragmented carriers in DL, 7~24GHz and 800/900 UL CA enhancement. In the moderator’s view, those topics could be considered as the separate items for approval.
During offline sessions, the moderator will check if there is consensus on the necessity/urgency for the individual proposed features.
Band/band combinations simplification
	Potential areas for Rel-19
	Supportive companies

	Study on further simplification of UE RF specification for band combination
	Nokia (3458, 3459), China Telecom (3589), ZTE (3625)


Discussions:
Apple/Huawei expressed the concern on the scope and potential outcome.
Samsung: we need find way to address. One way is to have data base and we can consider the other way. This one for rule.
Qualcomm: we need to keep this separately. The goal is to identify the simple way to define band combination.
Mediatek: we do see the value.
LGE: OK with using spectrum of TU.
Tentative conclusion on Wednesday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
· Study on further simplification of UE RF specification for band combination



Irregular channel bandwidth
	Potential areas for Rel-19
	Supportive companies

	Introduce specification support for the following irregular CBW methods
	ZTE (3625), Intel (3685, 3686), T-Mobile USA (3875)


Discussions:
Mediatek: the method should be restricted in the studied options.
Huawei: we need selection one option.
Apple: support it. We do not want to restrict the channel bandwidth within the options in SI. Two solutions are identified in SI.
Qualcomm: We should get clear input from operators what CBW is needed. We should pick one solution.
T-Mobile USA: agree with idea to limiting the solution. We propose to consider two solutions to avoid blocking issue. We prefer to consider TDD and FDD bands.
AT&T: We support this.
Ligado: We should cover TN and NTN bands.
ZTE: 3MHz based CA can be considered.
Samsung: focus on overlapping UE channel bandwidth method from network perspective.
CMCC: keep the solution open but prefer to have single solution for all potential requests.
Ericsson: keep all the solutions for the time being. To operators, we need keep the small set of requests.
Intel: We would like to keep all the solutions, since the different solutions would be needed.
Tentative conclusion on Wednesday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
· Introduce specification support based on the optional solutions which were studied for the irregular CBW in the study item



Fragmented carriers in DL
	Potential areas for Rel-19
	Supportive companies

	Fragmented intra-band blocks as a single CC in the DL
	Telus, et al: (3374)


Discussions:
Qualcomm: we need understand how this can work and what the advantage is. It has RAN1 impact and impact on scheduling. Legacy UE may not work. We can define some relaxed CA requirements and can implement it with single RF chain.
ZTE: Similar as Qualcomm. There is RAN1 impact. We can treat it as SBFD with gap band in-between.
Telus introduced the scenario to request this technology. Qualcomm solution with wider RF channel can be considered.
Telstra: relaxing CA is minimizing the number of CCs. We are interested in FDD bands.
Apple: One important aspect to be considered is the blocker. 200MHz for n77 could also be difficult to be considered.
Huawei: we are not sure if the existing RAN1 spec like single DCI and other feature can be reused for this.
Ericsson: there is other operator in-between the frequency blocks. Qualcomm suggested solution would be solution. We can first try to address the issue in RAN4.
Mediatek: we also see RAN2 spec impact. We do respect operator request.
Apple: blocking would be issue based on blocking level. This one is studied since the 5G beginning. We need understand whether it is supported in RAN4.
Tentative conclusion on Wednesday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
· Handling fragmented intra-band blocks as a single or multiple CC in the DL



7~24GHz
	Potential areas for Rel-19
	Supportive companies

	7~24GHz upper-mid band: Regulatory update, Technology consideration update
	LGE: (3556)



800/900 uplink CA enhancement
	Potential areas for Rel-19
	Supportive companies

	800/900 UL CA for n5 and n8
	China Telecom (3556)



OTA
Based on Rel-18 WIs/SIs, there are three sub-areas for OTA, i.e., TRP/TRS, MIMO OTA and FR2 OTA testing method.
TRP/TRS enhancement
	Potential areas for Rel-19
	Supportive companies

	Complete TRP TRS requirements for operator demanded bands and band combinations
	OPPO (2931), Vivo (3064), Huawei (3207, 3208), CAICT (3745), Samsung (3147), China Telecom (3589)

	Rel-18 leftover, e.g., 2Tx/CA performance requirements
	OPPO (2931), Huawei (3207, 3208), CAICT (3745)

	Enhanced TxD and UL-MIMO test method and performance requirements to support 2Tx and 4Tx
	Vivo (3064), CAICT (3745), Samsung (3147, test method only), Huawei (3207, 3208)

	Enhanced CA test method to support CA combination with more DL/UL
	Vivo (3064), CAICT (3745), Huawei (3207, 3208)

	Study and specify testing time reduction solutions for AC and RC test method
	Vivo (3064), CAICT (3745)

	Develop the preliminary Measurement Uncertainty (MU) assessment of the above newly defined test methodologies and test configurations and defined performance part framework
	Vivo (3064)

	TRP/TRS requirements and recommended tolerance for UE with NR 1Tx and 2Tx for UE based on enhanced reference test method
	Vivo (3064), CAICT (3745)

	NTN device TRP/TRS
	Vivo (3064), ZTE (3625, 3626), CAICT (3745, support NTN OTA study, but not under TRP TRS name)

	XR device TRP/TRS
	Vivo (3064), CAICT (3745)

	RedCap device TRP/TRS
	Vivo (3064)

	Study on UE antenna correlation for FR1 multiple antennas (SI)
	Mediatek (3278, 3279)


Tentative conclusion on Wednesday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· Complete TRP TRS requirements for operator demanded bands
FFS on the other proposals


Discussions:
Samsung: need down-scoping. 4Tx is only for FWA. Not sure if it is so urgent to have OTA for FWA. For UE antenna correlation, this belongs to UE implementation details and do not see what we can study for correlation. For CA, we need operator demand.

Tentative conclusion on Thursday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· Test method 
· Enhanced test method for FR1 OTA including the following aspects
· Test method to support XR device measurement, new head phantom may be needed
· Study potential test metrics method to support NR NTN and IoT NTN device measurements
· Enhanced radiated output power test method to support multi-Tx, e.g., 2Tx and 4Tx. 
· CA test method enhancement for more UL/DL combination, e.g. 2DL/2UL, with MSD issue being considered
· Testing time reduction solutions for FR1 OTA
· MU assessment of test methods
· Requirements work
· TRP TRS requirements for operator demanded bands including UE with 1Tx and 2Tx (non-coherent UE)
· TRP TRS requirements for operator demanded CA band combinations depending on operators’ demand.
· Other UE type requirements (wearable RedCap) if needed.
FFS: Test method to support XR device measurement, new head phantom may be needed. 2Rx relaxation for 4Rx bands for XR UE.
FFS: Test method to support NR NTN and IoT NTN device measurements (further clarify the UE type whether it is smartphone or other devices)
FFS: CA MSD test method enhancement for more UL/DL combination, e.g. 2DL/2UL, with MSD issue being considered, e.g., MSD reporting enhancement.
FFS: Study UE antenna correlation for multiple antennas
FFS: TRP TRS requirements for operator demanded CA band combinations depending on operators’ demand.



MIMO OTA requirements and test enhancement
	Potential areas for Rel-19
	Supportive companies

	FR1/FR2 MIMO OTA requirements for new bands
	Vivo (3063), Huawei (3207, 3208), Xiaomi (3670), CAICT (3745), Samsung (3147), OPPO (2931), China Telecom (3589)

	Dynamic MIMO OTA channel model
	Vivo (3063), Xiaomi (3670), Intel (3686), Samsung (3147, test method only), CAICT (3745), China Telecom (3589), Qualcomm (3773, general test solution to support FR2 RRM and MIMO testing in dynamic environment)

	Multiple TRP test scenarios for FR1 MIMO OTA
	Huawei (3207, 3208), Intel (3686), CAICT (3745)

	Phantom based MIMO OTA test method
	Xiaomi (3670), CAICT (3745)

	Further enhancement on test methodology
	implement a future-proof quite/test zone size
	Test methodology to cover FR2-2 ?  
	CAICT (3745)



Discussions:
Apple: Down-scope for FR1 and suggest study phase.
Tentative conclusion on Thursday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
· Test Method focusing on FR1
· Test methods to allow more realistic use cases, including the following aspects
· MIMO OTA Test method under dynamic channel model (study phase is needed for dynamic environment)
· Further clarification on dynamic channel model is needed
· MIMO OTA Test method to support testing using phantoms, e.g. hand phantom.
· MU assessment for test methods
· Multiple TRP test scenarios for FR1 MIMO OTA
· Performance requirements
· FR1/FR2 MIMO OTA requirements for operator demanded bands
FFS: MIMO OTA Test method to support testing using phantoms, e.g. hand phantom
FFS: Multiple TRP test scenarios for FR1 MIMO OTA
FFS: FR2 MIMO OTA requirements for operator demanded bands



FR2 OTA testing enhancement
	Potential areas for Rel-19
	Supportive companies

	Testability issue for multi-panel RF/RRM/Demod
	Vivo (3063), CAICT (3745) , Intel (3686, STxMP), Samsung (3147, STxMP)

	Testability issue of FR1+FR2 DC/CA RRM test cases
	Vivo (3063), Qualcomm (3773)

	Dynamic OTA testing
	ZTE (3625), Qualcomm (3773), Intel (3686)

	RC (Reverberation Chamber) Method
	ZTE (3625), China Unicom (3602), Huawei (3207, 3208), OPPO (2931)


Discussions:
Apple: we would like to check the priority of FR1 vs FR2.
OPPO: STxMP may be dependent on the other proposal.
Vivo: do we need consider RC?
Tentative conclusion on Thursday evening: 
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· Testability issue for STxMP for non-handheld UE
· Testability issue of FR1+FR2 DC/CA RRM test cases
· Study dynamic OTA testing
FFS: RC (Reverberation Chamber) Method
FFS: Testability issue of FR1+FR2 DC/CA RRM test cases
FFS: Study dynamic OTA testing



Others (spectrum related proposal)
The following are the spectrum related proposals in AI 9.1.5 and AI 10.1.5 which are listed here just for information and will be discussed in the future RAN meetings.
	Nokia: (3462)
· New band for [3.1-3.45 GHz] for US, with necessary protection defined for incumbent radiolocation services.
· 1.4 GHz TDD band (1390 – 1435 MHz) in the United States

	CATT: (3483)
· Proposal 1: Set up a dedicated Low-Low band basket CA WI to discuss the difficult Low-Low band combinations with non-block approval approach. 
· Proposal 2: For each Low-Low band CA request, both feasibility study and the normative work should be conducted in the WI. If the conclusion of study is not feasible, it can be removed from the WI. 
· Proposal 3: Separate big CRs can be submitted to RAN plenary to be approved for the completed band combinations.

	China Telecom: (3591)
· Continued basket WIs for high power UE
· For Rel-18 RP-232256 HPUE WI as instance, by now 769 band combinations are completed, 1223 band combs are ongoing and 351 new combs are requested in RAN#102. There will still be new requests expected. Thus it's suggested to continue the HPUE basket works including new and continued WIs in Rel-19 to introduce new combs.
· Multi Rx for NR bands (<2.6GHz) basket WIs
· Rel-19 downlink interruption basket WI for 4 bands combinations at dynamic Tx switching in uplink

	MidWave Wireless: (3788)
· Specify a new NR TDD operating band for the US 1.4 GHz allocation.
· Specify band numbering and RF characteristics of the new band.
· Specify 3 MHz and 5 MHz channel bandwidths for the US 1.4 GHz band.

	SES, et al: (3037)
· RAN to consider as part of the Rel-19 work plan the study of the [3.3 – 4.2 GHz] for NR-NTN based satellite networks deployment/operation in view of the definition of a related NTN band. The study would include coexistence study with n77.

	Nokia: (3183)
· Power class 2 operation for E-UTRA operating bands in Rel-19

	Iridium: (3293)
· Proposal 1: RAN to consider as part of its Rel-19 work plan, the definition of a new band for NTN NB-IoT, i.e. [1616 – 1626.5 MHz] which is allocated by ITU to Mobile Satellite Services for both earth-space and space-earth in all three regions
· Proposal 2: For the definition of this new band, Class 3 user equipment and NTN enabled NB-IoT radio interface with Cat NB1, NB2 and M1 should be considered

	Intelsat (RP-233408)
New WID on the Support of New Scenarios for above 10 GHz in NR NTN  	WID new	9.1.4.4



Conclusions
UE RF
During the offline sessions, the following potential areas were discussed. And the potential objectives were captured under each areas. Some potential objectives seem stable while the others need further discussions.
From moderator point of view, the following topics seem to be a good starting point for further discussion/down-selection on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
	· High power UE (HPUE) for CA (non-spectrum item for the combinations which need generic requirements)
· PC1.5 UE for intra-band contiguous CA with or without UL MIMO with 2Tx
· PC1.5 UE for two band inter-band CA with 2Tx and/or 3Tx for handheld and FWA
· Generic framework of support increasing UE power high limit for inter-band CA HPUE (only for TN)
Further discussion on other type of HPUE CA band combinations.
Further discussion on whether to introduction of HPUE for EN-DC
Further discussion on whether to introduce PC1.5 for intra-band non-contiguous

	· High power UE (HPUE) for NTN
· Introduce PC2 for NR/IoT NTN UE in NTN FR1 bands for both handheld and non-handheld (need confirmation on the co-existence)
· Introduce PC1 for NR NTN UE in NTN FR1 bands for non-handheld (the study on co-existence is needed)
· Introduce PC1.5 for NR NTN UE in NTN FR1 bands (the study on co-existence is needed)
Need further discussion on whether the PC1.5 and PC1 are supported for non-handheld UE only or both handheld UE and non-handheld UE.
Need further discussion on whether IoT NTN UE can support PC1 and PC1.5.
Need further discussion on the prioritization of NTN work in terms of co-existence study.
Need further discussion on high power UE in NTN FR2 bands for non-handheld UE

	· Power boosting and/or MPR reduction
· Power boosting or MPR reduction for PC2/PC3 with ACLR relaxation with BS indication (Study on whether and how much the requirement can be relaxed first and how often the power boosting can be done, and at least lower modulation order need be studied and FFS on higher modulation order)
· MPR reduction for RedCap via relaxed emission requirements with BS indication (Study on whether and how much the requirement can be relaxed first, and at least lower modulation order need be studied)
· MPR reduction for UL contiguous CA in FR1/FR2
Need further clarification and discussion on including Pi/4 QPSK in the study and check whether there is RAN1 impact
Need further discussions on whether PAPR reduction is included.
Need further discussion on whether EVM will be relaxed.
Need further discussions on whether the power boosting or MPR reduction should be network transparent only

	· 6Rx
· Investigate and enable 6Rx on higher frequency bands (>2.5GHz ) targeting at support of smartphone and FWA
· Specify the requirements to support SRS antenna switching
FFS on the MIMO layer to be supported.
Further discussions on the following potential objective:
· Improved SRS reporting for antenna switching usage

	· 3Tx
· Enable 3Tx for band combinations of inter-band CA or EN-DC with two bands for handheld UE
· Support of PC2 and PC1.5 for inter-band CA or EN-DC with 3Tx
· For HPUE which needs the new generic requirements 
· Support of high power limit feature for inter-band CA or EN-DC with 3Tx
FFS on how to handle the duplicated candidate objectives under 3Tx and HPUE for CA.



Due to lack of time the following potential areas were not discussed during offline sessions. They can be discussed in future meetings.
	· Uplink Tx switching enhancements
· Specify UE requirements to enable Tx switching between cases, where 2 contiguous aggregated carriers on band A and 2 contiguous aggregated carriers on band B, including both 1Tx-2Tx switching and 2Tx-2Tx switching.
· 3Tx for 2 bands with UL Tx switching between 1T2T and 2T1T

	· 4Tx/8Tx requirements
· Minimum requirements for 4Tx/8Tx with coherent transmissions for FWA/CPE

	· Other FR1 and FR2 enhancement
· FR2 RF enhancement : UL256QAM for frequency > 39GHz in FR2-1
· UL FR1-FR2 CA/DC performance: configurable UE-specific relative power limits for consistent UE behavior
· Improved coverage for FR2: a new HPUE power class PC3bis for handheld UEs



BS RF
From moderator point of view, the following topics seem to be a good starting point for further discussion/down-selection on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
	· BS RF
· OTA test enhancement
· Core requirements/conformance test for expected EIRP mask for upper 6GHz (depending on WRC-23 conclusions)
· Network RF specification simplification



Enhancement of techniques related to spectrum utilization
During the offline sessions, the following potential areas were discussed. And the potential objectives were captured under each areas. Some potential objectives seem stable while the others need further discussions.
From moderator point of view, the following topics seem to be a good starting point for further discussion/down-selection on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
	· Study on further simplification of UE RF specification for band combination

	· Introduce specification support based on the optional solutions which were studied for the irregular CBW in the study item

	· Handling fragmented intra-band blocks as a single or multiple CC in the DL



Due to lack of time the following potential areas were not discussed during offline sessions. They can be discussed in future meetings.
	· 7~24GHz upper-mid band: Regulatory update, Technology consideration update

	· 800/900 UL CA for n5 and n8



OTA
From moderator point of view, the following topics seem to be a good starting point for further discussion/down-selection on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed.
	TRP/TRS enhancement 
· Test method 
· Enhanced test method for FR1 OTA including the following aspects
· Study potential test metrics method to support NR NTN and IoT NTN device measurements
· Enhanced radiated output power test method to support multi-Tx, e.g., 2Tx and 4Tx. 
· Testing time reduction solutions for FR1 OTA
· MU assessment of test methods
· Requirements work
· TRP TRS requirements for operator demanded bands including UE with 1Tx and 2Tx (non-coherent UE)
FFS: Test method to support XR device measurement, new head phantom may be needed. 2Rx relaxation for 4Rx bands for XR UE.
FFS: Test method to support NR NTN and IoT NTN device measurements (further clarify the UE type whether it is smartphone or other devices)
FFS: CA MSD test method enhancement for more UL/DL combination, e.g. 2DL/2UL, with MSD issue being considered, e.g., MSD reporting enhancement.
FFS: Study UE antenna correlation for multiple antennas
FFS: TRP TRS requirements for operator demanded CA band combinations depending on operators’ demand.

	MIMO OTA requirements and test enhancement
· Test Method focusing on FR1
· Test methods to allow more realistic use cases, including the following aspects
· MIMO OTA Test method under dynamic channel model (study phase is needed for dynamic environment)
· Further clarification on dynamic channel model is needed
· MU assessment for test methods
· Performance requirements
· FR1/FR2 MIMO OTA requirements for operator demanded bands
FFS: MIMO OTA Test method to support testing using phantoms, e.g. hand phantom
FFS: Multiple TRP test scenarios for FR1 MIMO OTA
FFS: FR2 MIMO OTA requirements for operator demanded bands

	FR2 OTA testing enhancement
· Testability issue for STxMP for non-handheld UE
FFS: RC (Reverberation Chamber) Method
FFS: Testability issue of FR1+FR2 DC/CA RRM test cases
FFS: Study dynamic OTA testing



Others (spectrum related proposal)
The spectrum related WI proposals are listed in Section 6 and those proposals will be further discussed in RAN#103.
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