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This part includes contributions in agenda 4.2.8.1 of Rel-18 and 9.7 of Rel-19.
Topic #1: Rel-18 Type-2
CRs for 38.101-1
	T-doc 
	Company
	Title/Comments
	Recommendation

	R4-2404340
CAT-F:
	Apple
	(NonCol_intraB_ENDC_NR_CA-Core) On applicability of diversity characteristic 
Moderator’s note:
This CR is to clarify how the reuiqrment should be verified for UE with 4Rx antenna and CA type 2 UE.
If not approved, the diversity characteristic description remain unclear for CA type 2 UE.
	

	R4-2405471
CAT-F:
	Huawei, Hisilicon
	[NonCol_intraB_ENDC_NR_CA-Core] Specifying different UE architecture types 
Moderator’s note:
This CR is to specify different UE architecture types.
If not approved, UE architecture types will not be clearly known and readability of the spec will be impacted.
	



CRs for 38.101-3
	T-doc 
	Company
	Title/Comments
	Recommendation

	R4-2404261
CAT-F:
	Huawei, Hisilicon, NTT DOCOMO, KDDI, SoftBank, LGU Plus
	[NonCol_intraB_ENDC_NR_CA-Core] Clarifications on RF requirement for non-collocated inter-band EN-DC with LTE contiguous CCs 
Moderator’s note:
This CR is to extend Rx power imbalances to inter-band EN-DC band combinations with multiple contiguous CC/band.
If not approved, Inter-band EN-DC band combinations with multiple LTE contiguous CC/band will not support the Rx power imbalances in Table 7.10B.3-1.
	

	R4-2404341
CAT-F:
	Apple
	(NonCol_intraB_ENDC_NR_CA-Core) On applicability of diversity characteristic 
Moderator’s note:
This CR is on how to verify the UE with 4Rx antenna ports, clarifications are needed for UE indicating capability interBandMRDC-WithOverlapDL-Bands-r16.
If not approved, Requirement is unclear for UE indiating capability interBandMRDC-WithOverlapDL-Bands-r16.
	

	R4-2405496
CAT-F:
	Huawei, Hisilicon
	[NonCol_intraB_ENDC_NR_CA-Core] CR on 38.101-3 v18.5.0 Specifying different UE architecture types 
Moderator’s note:
This CR is to specify different UE architecture types.
If not approved, UE architecture types will not be clearly known and readability of the spec will be impacted.
	




Topic #2: Rel-19 Type-4
Companies’ contributions summary
	T-doc#
	Company
	Proposals / Observations

	R4-2404199
	KDDI
	This paper provides Work Plan on Rel-19 Support of intra-band non-collocated EN-DC/NR-CA deployment according to the time budget agreed in RAN#103 meeting.

	R4-2404200
	KDDI
	Observation 1: There are still needs from operators to deploy non-collocated EN-DC/NR-CA.
Observation 2: The working assumption of RP-240101 can be reused in RAN4.
Proposal 1: Reuse 25dB power imbalance requirements on Type 2 for Type 4a/4b
Proposal 2: Reuse other UE RF requirements except on Type 2 for Type 4a/4b
Proposal 3: Add new UE capability for Type 4a/4b support indication and add new network signaling to configure UE behavior between Type 4a/4b (Non-collocated) and Type 1 (Collocated). Details up to RAN2 decision.

	R4-2404258
	Huawei, HiSilicon
	Proposal 1:  Adaptation of type-4a or type-4b UE architectures should be up to UE and not controlled by the network.
Proposal 2: For type-4 UE architecture: MRTD=33us, maximum power imbalance=25 dB, as it was specified for type-2 UE architecture.
Proposal 3:  As type-4 UE architecture inherits MRTD and power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers, there is no need to switch this architecture type to type-1 or type-2, in neither collocated, nor non-collocated scenarios.
Proposal 4: No new UE capability is needed for UE type 4 UE architecture. The following table should be enough for reporting its capabilities
	ENDC/NR CA
	UE capabilities to be reported

	FR1 NR intra-band CA
	intraBandNR-CA-non-collocated-r18
	maxNumberMIMO-LayersPDSCH=4

	FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands
	interBandMRDC-WithOverlapDL-Bands-r16
	




	R4-2404342
	Apple
	Proposal 1: No limitation on DL frequency separation is needed for type 4 UE.
From WI scope and architecture perspective, when type 4 UE is operating in non-collocated scenario, the UE is required to support the following capabilities (Set 1)
· Maximum 4 MIMO layers on each CC
· Maximum power imbalance of 25dB
· Maximum RTD of 33 us
While it is also possible that type 4 UE will work in collocated scenario. When type 4 UE is operating in collocated scenario, the PSD difference and RTD between CCs is small enough to support 2CC with one Rx chain. In this case, Type 4 UE could support maximum 8 MIMO layers per CC. In summary, type 4 UE should support the following capabilities (Set 2) when operating in collocated scenarios.
· Maximum 8 MIMO layers on each CC
· Maximum PSD imbalance of 6dB
· Maximum RTD of 3us

Proposal 2: RAN4 discuss and confirm whether Type 4 UE support both capability set 1 and capability set 2 or only set 1 capability.
Proposal 3: It is proposed to include type 4 UE in the same table by adding a new note clarifying the applicable REFSENS for type 4 UE.
Proposal 4: A New UE capability is needed for type 4 UE to report its capability to network. signalling details FFS.

	R4-2404545
	Xiaomi
	Observation 1: The UE RF requirements defined for type 2 UE can be used as baseline for type 4a/4b UEs.
Proposal 1: For type 4a/4b UEs, the MRTD is defined as 33us.
Proposal 2: RAN4 to discuss whether to enhance the power imbalance requirement for type 4a/4b UEs, i.e., 25dB over full dynamic range with 1dB relaxation.

	R4-2404987
	Samsung
	Proposal 1: Same methodology and RF requirements for Type-2 EN-DC/NR-CA could be reused to Type-4a/b EN-DC/NR-CA.
1) Add note to Table 5.5A.2-1 of 38.101-1, Table 5.5B.4.1-1 of 38.101-3
2) Define in-band blocking requirements (25dB power imbalance, 1dB REFSENS relaxation)
3) New UE capability(s) needed for Type-4a/b EN-DC/NR-CA support indication; New NW control signaling(s) needed to allow NW configure UE work under Type-4 mode or Type-1 mode(collocated), if absent, Type-4 requirements apply. Details up to RAN2. 
Proposal 2: If Type-4 capability is indicated, Type-2 capability shall be deemed as support by default regardless of whether UE indicates Type-2 capability or not, in this case NW can control this UE via signaling to work under Type-2 mode. 
· Detailed signaling design left to RAN2.
Observation 1: Note that if UE indicates both Type-4 and Type-2 (though not necessary, but not precluded), new BS signaling should be utilized to instruct UE, existing BS signaling (“nonCollocatedTypeMRDC” or “nonCollocatedTypeNR-CA”) should be neglected.
Proposal 3: If proposal 2 can be agreed, we further propose:
If UE indicates the support of Type-4 capability, Type-4 requirements shall be verified, Type-2 requirements are not necessarily to be verified.
Proposal 4: It is preferred that do not inform RAN2 the demand on new UE capability(s) and new NW signaling(s) until there is a clear conclusion of Type-3 capability, in order to facilitate RAN2 design with all UE capability(s)/NW signaling(s) considered as a package.
Proposal 5: It is suggested to first focus on Type-4 capability for 2CC case, and invite operators to clarify if there is demand on 3CC case for Type-4 capability.

	R4-2405101
	Ericsson
	Observation 1: but it would be beneficial to have an early agreement of UE RF architecture in work plan. A UE architecture is at least on architecture for which the requirements would ably.
Observation 2: Do we need two type 4, i.e., type 4a and 4b, or is it enough with type 4b?
Observation 3: If we keep simplified type 4a, why restrict to ENDC?

	R4-2405102
	Ericsson
	Observation 1: For baseline approved specifications we have agreed a power imbalance of 25 dB for UE Type 2.
Observation 2: Type 4a and 4b UE architectures we have no LNA sharing, similar to the type 2 architecture.
Proposal 1: RF power imbalance requirements for NRCA and ENDC is 25 dB.

	R4-2405234
	ZTE
	Observation 1. The total number of Rx antenna between type 1 and type 4a/4b is different according to the above table.
Proposal 1. To reuse 25dB power imbalance and 1dB REFSEN Relaxation RF requirements of type 2 for type 4a/4b.
Proposal 2. To discuss whether UE with type 4a/4b capability can support type 2 by default.
Proposal 3. New Rel-19 BS signaling is needed for type 4a/4b intra-band CA and intra-band ENDC, respectively. Also to discuss the UE type when Rel-19 BS signing is configured, such as UE type 1 with 8Rx.
Proposal 4. To consider the following UE type determination method:
When a UE reports type 4a/4b and does not report type 2, and no Rel-19 BS signaling is configured, type 4a/4b is determined.
When a UE reports type 4a/4b and does not report type 2, and Rel-19 BS signaling is configured, type 1 is determined.
Proposal 5. To discuss the UE types if Rel-18/Rel-19 signaling for type 2 and type 4/4b are involved for a UE.

	R4-2405380
	OPPO
	Proposal 1: To use 25dB power imbalance for type 4a/4b FWA UE.
Proposal 2: Define power imbalance requirement when maxMIMO-Layers set to 4 and for smaller than 4 values, do not define the power imbalance requirement.

	R4-2405410
	Nokia
	(No specific observations and proposals in the contribution.)



Open issues summary
Sub-topic 2-1 : Rel-19 work plan
Sub-topic description:
R4-2404199 (KDDI) proposes the Rel-19 work plan for UE RF part and RM part.
Open issues and candidate options before e-meeting:
Issue 2-1:  Rel-19 Work plan
· Proposal (Moderator)
· Agree on the work plan for UE RF and RRM part in R4-2404199
· Recommended WF

Sub-topic 2-2 : UE RF requirements for Type 4 EN-DC/NR-CA
Sub-topic description:
R4-2404200 (KDDI), R4-2404258 (Huawei), R4-2405102 (Ericsson) and R4-2405380 (OPPO) propose to reuse 25dB power imbalance. And R4-2404545 (Xiaomi), R4-2404987 (Samsung) and R4-2405234 (ZTE) propose to reuse 25dB power imbalance and 1dB REFSENS Relaxation of Type 2 for Type 4a/4b. Additionally, R4-2404342 (Apple) proposes to include Type 4 UE in the same table 7.10A.2-1 for 38.101-1 and table 7.10B.3-1 for 38.101-3 by adding a new note clarifying the applicable REFSENS for type 4 UE. Furthermore, R4-2404987 (Samsung) also proposes to add note to Table 5.5A.2-1 of 38.101-1, Table 5.5B.4.1-1 of 38.101-3.
Open issues and candidate options before e-meeting:
Issue 2-2-1:  Power imbalance requirements and REFSENS
· Proposal (KDDI/Huawei/Apple/Xiaomi/Samsung/Ericsson/ZTE/OPPO)
· To reuse 25dB power imbalance and 1dB REFSENS Relaxation RF requirements of Type 2 for Type 4a/4b.
· Recommended WF
· Agree with the proposal.

Issue 2-2-2:  How to capture the power imbalance and REFSENS requirements
· Proposal (Apple/Moderator)
· To include Type 4 UE in the same Table 7.10A.2-1 for 38.101-1 and table 7.10B.3-1 for 38.101-3 by adding a new note clarifying the applicable REFSENS for Type 4 UE.
[image: ]
· Recommended WF
· Agree with the proposal.

Issue 2-2-2:  How to capture the other power imbalance related requirements
· Proposal (Samsung)
· To add a new note to Table 5.5A.2-1 of 38.101-1 and Table 5.5B.4.1-1 of 38.101-3.
· Recommended WF
· Agree with the proposal.

Sub-topic description:
R4-2404342 (Apple) proposes no limitation on DL frequency separation is needed for Type 4 UE. And R4-2404987 (Samsung) propose to first focus on Type-4 capability for 2CC case, and invite operators to clarify if there is demand on 3CC case for Type-4 capability. On the other hand, the moderator would like to point out that multiple contiguous LTE CCs case will be discussed in the Topic#1 of RAN4#110-bis.
Open issues and candidate options before e-meeting:
Issue 2-2-3:  DL frequency separation
· Proposal (Apple)
· No limitation on DL frequency separation is needed for Type 4 UE.
· Recommended WF
· Agree with the proposal.

Issue 2-2-4:  The number of CCs
· Proposal (Samsung)
· Option 1: (Samsung)
To focus on Type-4 capability for 2CC case, and invite operators to clarify if there is demand on 3CC case for Type-4 capability.
· Option 2: (Moderator)
To wait for the conclusion of Topic#1 on the multiple contiguous LTE CCs case in Rel-18.
· Recommended WF
· Agree with the proposal.

Sub-topic 2-3 : UE Capability for Type 4 EN-DC/NR-CA
Sub-topic description:
Basically, R4-2404200 (KDDI), R4-2404342 (Apple), R4-2404987 (Samsung) proposes to add new UE capability for Type 4a/4b support indication. Specifically, R4-2404342 (Apple) proposes to discuss and confirm whether Type 4 UE support both capability set 1(Type 4) and capability set 2(Type 1) or only set 1 capability. Furthermore, R4-2404987 (Samsung) proposes to xxxx
On the other hand, R4-2404258 (Huawei) propose that no new UE capability is needed for UE type 4 UE architecture and the existing UE capabilities should be enough for reporting its capabilities.
Open issues and candidate options before e-meeting:
Issue 2-3-1:  New UE Capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA)
· Proposals
· Option 1: (Apple/Samsung/KDDI)
To add new UE capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA) support indication.
· Option 2: (Huawei)
To reuse intraBandNR-CA-non-collocated-r18 and maxNumberMIMO-LayersPDSCH=4 for FR1 NR intra-band CA and interBandMRDC-WithOverlapDL-Bands-r16 and maxNumberMIMO-LayersPDSCH=4 for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands.
· Recommended WF
· Collect companies’ views

Issue 2-3-2:  UE having Type 4 capabilities in non-collocated/collocated scenarios
· Proposals (Apple)
· Option 1:
UE having Type 4 capability support the following capabilities (Set 1) when operating in non-collocated scenarios.
- Maximum 4 MIMO layers on each CC
- Maximum PSD imbalance of 25dB
UE having Type 4 capability support the following capabilities (Set 2=Type 1 capability) when operating in collocated scenarios.
- Maximum 8 MIMO layers on each CC
- Maximum PSD imbalance of 6dB
· Option 2:
UE having Type 4 capability support the only following capabilities (Set 1) when operating in both  non-collocated and collocated scenarios.
- Maximum 4 MIMO layers on each CC
- Maximum PSD imbalance of 25dB
· Recommended WF
· Agree with Option 1.

Issue 2-3-3:  Whether to support Type 2 capabilities by UE having Type 4 capability
· Proposal (Samsung/ZTE)
· If Type-4 capability is indicated, Type-2 capability shall be deemed as support by default regardless of whether UE indicates Type-2 capability or not.
· Recommended WF
· Collect companies’ views

Sub-topic 2-4 : NW Signaling/UE behavior for Type 4 EN-DC/NR-CA
Sub-topic description:
R4-2404200 (KDDI), R4-2405102 (Ericsson) and R4-2405380 (OPPO) propose to reuse 25dB power imbalance. And R4-2404545 (Xiaomi), R4-2404987 (Samsung) and R4-2405234 (ZTE) propose to reuse 25dB power imbalance and 1dB REFSENS Relaxation of Type 2 for Type 4a/4b.
On the other hand, R4-2404258 (Huawei) proposes that as type-4 UE architecture inherits power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers, there is no need to switch this architecture type to Type-1 or Type-2, in neither collocated, nor non-collocated scenarios.
Open issues and candidate options before e-meeting:
Issue 2-4-1:  New NW Signaling to switch between Type 1 and Type 4
· Proposals
· Option 1: (Samsung/KDDI/[ZTE])
New NW control signaling(s) is needed to allow NW configure UE work under Type-4 mode or Type-1 mode(collocated).
· Option 2: (Huawei)
There is no need to switch this architecture type to Type-1 or Type-2, in neither collocated, nor non-collocated scenarios. This is because as type-4 UE architecture inherits MRTD and power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers.
· Recommended WF
· Collect companies’ views

Issue 2-4-2:  UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling 
· Proposals
· Option 1: (Samsung)
If Type-4 capability is indicated, Type-2 capability shall be deemed as support by default regardless of whether UE indicates Type-2 capability or not, in this case NW can control this UE via signaling to work under Type-2 mode
An example here for the new BS signaling. 
- If absent, Type-4 requirements apply→ Default type (Similar discussion as in Rel-18)
- If indicate as "0", Type-2 requirements apply
- If indicate as "1", Type-1 requirements apply, collocated
· Option 2: (ZTE)
When a UE reports type 4a/4b and does not report type 2, and no Rel-19 BS signaling is configured, type 4a/4b is determined.
When a UE reports type 4a/4b and does not report type 2, and Rel-19 BS signaling is configured, type 1 is determined.
Table 2-2. Combination of different UE capability reporting and BS configuration signaling for NRCA
	Index
	UE indicates type 4?
	UE indicates type 2?
	Rel-19 BS signaling provided?
	Rel-18 BS signaling provided?
	UE type

	1
	×
	×
	×
	×
	Type 1

	2
	×
	○
	×
	×
	Type 2

	3
	×
	○
	×
	○
	Type 1

	4
	○
	×
	×
	×
	Type 4

	5
	○
	×
	○
	×
	Type 11

	6
	○
	○
	×
	×
	?

	7
	○
	○
	○
	×
	?

	8
	○
	○
	×
	○
	?

	9
	○
	○
	○
	○
	?

	Note 1: Type 1 with 8Rx.



· Option 3: (Huawei)
There is no need to switch this architecture type to Type-1 or Type-2, in neither collocated, nor non-collocated scenarios. This is because as type-4 UE architecture inherits MRTD and power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers.
· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2404987 (Samsung) doesn’t prefer to inform RAN2 the demand on new UE capability(s) and new NW signaling(s) until there is a clear conclusion of Type-3 capability, in order to facilitate RAN2 design with all UE capability(s)/NW signaling(s) considered as a package. Based on the conclusion of RAN#103, Type 3 will be discussed in RAN#106.
Open issues and candidate options before e-meeting:
Issue 2-4-3: When to inform RAN2 the demand on new UE capability(s) and new NW signaling(s)
· Proposal (Samsung)
· Not to inform RAN2 the demand on new UE capability(s) and new NW signaling(s) until there is a clear conclusion of Type-3 capability, in order to facilitate RAN2 design with all UE capability(s)/NW signaling(s) considered as a package.
· Recommended WF
· Collect companies’ views
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NOTE 1: The transmitter shall be set to 24dB below Pcwax L£c at the minimum uplink configuration specified in Table

7.3.2-3 with Pcwax_Lf.c as defined in clause 6.2A 4.

NOTE 2:  BWuanted is the channel bandwidth of wanted carrier. BWanother is the channel bandwidth of another wanted

carrier with 25 dB power imbalance.

NOTE 3: It's allowed to use one of test conﬁiurations to verii the RX Eower imbalance reﬂuirement for type 2 UE.

NOTE 5: The minimum requirements only apply for non simultaneous Rx/Tx between all carriers for TDD intra-band

non-contiguous CA band combinations in Table 7.10A.2-2





