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Introduction
[bookmark: _GoBack]This document is the RRM discussion summary for support of intra-band non-collocated EN-DC/NR-CA deployment (AI 8.11.3), including the following topics:
· Topic #1: FR1 non-collocated EN-DC/NR-CA for Type 2 UE for 2 layer MIMO case
· Topic #2: FR1 non-collocated EN-DC/NR-CA for ”New Type UE” for 4 layer MIMO case
Topic #1: FR1 non-collocated EN-DC/NR-CA for Type 2 UE for 2 layer MIMO case
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218231
	MediaTek inc.
	Proposal 1: For FR1 non-co-located EN-DC and CA, RAN4 can discuss RRM requirements for Type 2 UE first. Discussion on RRM requirements for “New Type UE” for 4 layer MIMO needs to wait for RF’s progress.
Observation 1: No MRTD/MTTD requirement has been specified for intra-band non-contiguous NR-CA with non-collocated deployment.
Observation 2: The existing MRTD/MTTD requirement for inter-band synchronous ENDC has not considered interBandMRDC-WithOverlapDL-Bands-r16 yet.
Proposal 2: For Type 2 UE, RAN4 to discuss MRTD/MTTD, interruption requirement, and scheduling restriction for FR1 non-collocated deployment for the following scenarios:
· intra-band non-contiguous NR-CA
· In addition, RAN4 to discuss the impact on RRM requirement on SCell BFD. 
· inter-band synchronous ENDC with supporting of interBandMRDC-WithOverlapDL-Bands-r16. 
· RAN4 to discuss whether to consider interruption length of SMTC duration as in intra-band case. 

	R4-2218683
	Apple
	Draft CR on introducing MRTD/MTTD requirement

	R4-2218687
	Nokia, Nokia Shanghai Bell
	Proposal 1: The MRTD requirements for non-collocated FR1 intra-band EN-DC/NR-CA could be 33us.
Proposal 2: The existing SCell activation delay for intra-band contiguous scenario needs to be clarified with co-location assumption. 
Proposal 3: RAN4 shall define the SCell activation delay for activating an FR1 intra-band non-collocated SCell.
Proposal 4: The scheduling availability needs to be revisited when intra-band non-collocated CA in FR1 is configured.  

	R4-2218688
	Apple
	Proposal 1: Separate FFT is assumed to support intra-band non-collocated CA with 25dB power imbalance 
Observation 1: Based on the consensus on UE reference architecture, it is feasible to reuse 33us MRTD requirement for intra-band non-collocated CA. 
Proposal 2: It is proposed to define 33us MRTD requirement for intra-band non-collocated CA
Proposal 3: It is proposed to define 34.6us MTTD requirement for intra-band non-collocated CA

	R4-2219255
	Huawei, HiSilicon
	Proposal 1: For 2 layer MIMO case, the existing MRTD/MTTD requirements defined in 38.133 for inter-band case can be reused for intra-band EN-DC/NR-CA in non-collocated deployment.

	R4-2219286
	Samsung
	Observation 1: For Rel-15 UE supporting inter-band EN-DC with overlapping DL bands: 
· Only co-located deployment is applied;
· MRTD < 3us shall be applicable.  
Observation 2: For Rel-15 UE supporting intra-band NR-CA: 
· Only co-located deployment is applied;
· MRTD < 3us shall be applicable for intra-band non-contiguous NR-CA.  
Observation 3: For UE supporting interBandMRDC-WithOverlapDL-Bands-r16 (Type-2 EN-DC/NE-DC UE): 
· The restriction of MRTD for sync operation has been removed in UE capability description;
· The applicable MRTD requirements in clause 7.6.2/7.6.5 require Type-2 UE shall support async operation;
· The applicable MTTD requirements is not explicitly defined, but applying async EN-DC/NE-DC MTTD requirement shall be the straightforward understanding. 
Proposal 1: RAN4 shall confirm the following MRTD requirement applicability for Rel-15/16/17 UE: 
· For Rel-15 UE supporting inter-band EN-DC with overlapping DL bands, clause 7.6.3 (for intra-band EN-DC) is applicable. 
· For UE supporting interBandMRDC-WithOverlapDL-Bands-r16 (Type-2 EN-DC/NE-DC UE), clause 7.6.2/7.6.5 (for inter-band EN-DC/NE-DC) is applicable. 
Proposal 2: RAN4 shall confirm the following MTTD requirement applicability for Rel-15/16/17 UE: 
· For Rel-15 UE supporting inter-band EN-DC with overlapping DL bands, clause 7.5.3 (for intra-band EN-DC) is applicable. 
· For UE supporting interBandMRDC-WithOverlapDL-Bands-r16 (Type-2 EN-DC/NE-DC UE), clause 7.5.2/7.5.5 (for inter-band EN-DC/NE-DC) is applicable. 
Proposal 3: For intra-band non-collocated NR-CA Type-2 UE (up to 2 MIMO layers per CC): 
· MRTD requirement for inter-band NR CA (i.e., 33us for FR1) shall be applicable.  

	R4-2219334
	Ericsson
	Observation 1: In NR up to and including release-17 intra-band non-contiguous EN-DC/NR-CA is collocated.
Observation 2: In LTE up to and including release-17 intra-band non-contiguous is allowed to be non-colocated. A UE should cope with a relative propagation delay difference up to 30 µs among the component carriers to be aggregated in both intra-band non-contiguous and inter-band non-contiguous CA. 
Observation 3: NR DC has a total time budget. If TAE is larger it can be compensated with smaller   and vice versa.
Observation 4: For a Type 2 UE with interBandMRDC-WithOverlapDL-Bands-r16 capability, 25 dB is used to derive minimum requirements, wilst keeping MRTD according to 7.6.2/7.6.5 in TS 38.133, ie 33 µs. 
Observation 5: For this WI, a 25 dB power imbalance can be used for derivation of minimum requirements, but MRTD of 500 meters would restrict deployment for operators.
Proposal 1: Set MRTD for intra-band non-collocated EN-DC/NR-CA the same as for LTE, or NR CA inter band, or NR DC synchronous inter band, i.e., around 30 µs.
Proposal 2: Let MRTD be the total budget to be managed freely. This means that there is no need to specify TAE for intra-band non-collocated EN-DC/NR-CA.

	R4-2219526
	KDDI Corporation
	Observation 1: Type-2 EN-DC/NE-DC UE support MRTD requirements which are both 250us (SCG 30kHz) and asynchronous operation.
Observation 2: Rel-15 intra-band con-contiguous NR-CA UE support MRTD < 3us.
Observation 3: MRTD<3us of Rel-15 intra-band con-contiguous NR-CA UE might be short for operators.
Observation 4: UE RF architecture of inter-band non-contiguous DC_42_n77/78 EN-DC Type 2 can be reused for Intra-band non-collocated NR-CA Type 2.
Observation 5: Asynchronous operation of NR-CA has not been specified yet.
Proposal 1: Firstly focus on synchronous operation and revisit asynchronous operation topic after synchronous.
Proposal 2: Discuss MRTD on synchronous operation and Inter-band NR-CA (<33us) as a baseline.



Recommended contributions to be presented: R4-2218231, R4-2218687
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General aspects
Open issues and candidate options before f2f meeting:
Issue 1-1-1: RRM impacts for Type 2 UE
· Proposals: 
· Option 1: (MTK)
· For Type 2 UE, RAN4 to discuss MRTD/MTTD, interruption requirement, and scheduling restriction for FR1 non-collocated deployment for the following scenarios:
· intra-band non-contiguous NR-CA
· In addition, RAN4 to discuss the impact on RRM requirement on SCell BFD.
· inter-band synchronous ENDC with supporting of interBandMRDC-WithOverlapDL-Bands-r16.
· RAN4 to discuss whether to consider interruption length of SMTC duration as in intra-band case.
· Recommended WF
· Continue discussion

Issue 1-1-2: UE RF architecture on Type 2 UE
· Proposals
· Option 1 (Apple): Separate FFT is assumed to support intra-band non-collocated CA with 25dB power imbalance
· Recommended WF
· Discuss whether option 1 is agreeable.

Sub-topic 1-2 MRTD/MTTD requirements
Open issues and candidate options before f2f meeting:
Issue 1-2-1: MRTD/MTTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA for Type 2 UE
· Proposals
· Option 1: (Apple, Huawei)
· The MRTD/MTTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA could be defined as 33us/34.6us.
· To reuse the existing MRTD/MTTD requirements defined in TS38.133 for FR1 inter-band CA.
· Option 1a: (Nokia, Samsung, Ericsson, KDDI)
· The MRTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA could be defined as 33us.
· Recommended WF
· Companies support MRTD=33us. Please further check whether to support MTTD=34.6us.

Issue 1-2-2: MRTD/MTTD requirements for non-collocated FR1 intra-band synchronous EN-DC for Type 2 UE
· Proposals
· Option 1: (Huawei)
· The MRTD/MTTD requirements for non-collocated FR1 intra-band synchronous EN-DC could be defined as 33us/35.21us
· To reuse the existing MRTD/MTTD requirements defined in TS38.133 for FR1 inter-band synchronous EN-DC
· Option 1a: (Nokia)
· The MRTD requirements for non-collocated FR1 intra-band synchronous EN-DC could be 33us.
· Recommended WF
· Companies support MRTD=33us. Please further check whether to support MTTD=35.21us.

Issue 1-2-3: MRTD/MTTD requirements for non-collocated FR1 intra-band asynchronous EN-DC for Type 2 UE
· Proposals
· Option 1: (Huawei)
· The MRTD/MTTD requirements for non-collocated FR1 intra-band asynchronous EN-DC could be defined as 0.5slot/0.5slot.
· To reuse the existing MRTD/MTTD requirements defined in TS38.133 for FR1 inter-band asynchronous EN-DC
· Option 2: (KDDI)
· Firstly focus on synchronous operation and revisit asynchronous operation topic after synchronous.
· Recommended WF
· Continue discussion

Issue 1-2-4: MRTD/MTTD requirement applicability for Rel-15/16/17 UE:
· Proposals
· Option 1: (Samsung) 
· RAN4 shall confirm the following MRTD requirement applicability for Rel-15/16/17 UE:
· For Rel-15 UE supporting inter-band EN-DC with overlapping DL bands, clause 7.6.3 (for intra-band EN-DC) is applicable.
· For UE supporting interBandMRDC-WithOverlapDL-Bands-r16 (Type-2 EN-DC/NE-DC UE), clause 7.6.2/7.6.5 (for inter-band EN-DC/NE-DC) is applicable.
· RAN4 shall confirm the following MTTD requirement applicability for Rel-15/16/17 UE:
· For Rel-15 UE supporting inter-band EN-DC with overlapping DL bands, clause 7.5.3 (for intra-band EN-DC) is applicable.
· For UE supporting interBandMRDC-WithOverlapDL-Bands-r16 (Type-2 EN-DC/NE-DC UE), clause 7.5.2/7.5.5 (for inter-band EN-DC/NE-DC) is applicable.
· Recommended WF
· Continue discussion

Sub-topic 1-3 Other RRM requirements
Open issues and candidate options before f2f meeting:
Issue 1-3-1: Impacts on SCell activation requirements
· Proposals
· Option 1: (Nokia)
· The existing SCell activation delay for intra-band contiguous scenario needs to be clarified with co-location assumption.
· RAN4 shall define the SCell activation delay for activating an FR1 intra-band non-collocated SCell.
· Recommended WF
· Continue discussion

Issue 1-3-2: Impacts on scheduling availability requirements
· Proposals
· Option 1: (Nokia)
· The scheduling availability needs to be revisited when intra-band non-collocated CA in FR1 is configured
· Recommended WF
· Continue discussion

Topic #2: FR1 non-collocated EN-DC/NR-CA for New Type UE for 4 layer MIMO case
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218231
	MediaTek inc.
	Proposal 1: For FR1 non-co-located EN-DC and CA, RAN4 can discuss RRM requirements for Type 2 UE first. Discussion on RRM requirements for “New Type UE” for 4 layer MIMO needs to wait for RF’s progress. 

	R4-2218688
	Apple
	Proposal 4: MRTD/MTTD requirement for 4MIMO layer case shall de postponed after the reference architecture is concluded.

	R4-2219255
	Huawei, HiSilicon
	Proposal 2: For 4 layer MIMO case, RAN4 further study whether the existing MRTD/MTTD requirements defined in 38.133 for inter-band case can be reused for intra-band EN-DC/NR-CA in non-collocated deployment.

	R4-2219286
	Samsung
	Proposal 4: RAN4 RRM session shall prioritize the discussion on MRTD requirement for new UE Type-3a/3b for both EN-DC and NR-CA. 
Proposal 5: For new UE Type-3a/3b: 
· for UE supporting inter-band non-collocated EN-DC, FFS the applicability of async EN-DC assumption. At least the following option for MRTD should be considered to enable non-collocated deployment: 
· Option 1: 33us. 
· for UE supporting intra-band non-collocated NR-CA (i.e., Type-3b), the same MRTD requirement as Type-3a/3b UE for NR-CA shall be applied. 



Recommended contributions to be presented: R4-2219286
Open issues summary
Sub-topic 2-1 General aspects
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Discussion on RRM requirements for New Type UE for 4 layer MIMO 
· Proposals
· Option 1: (MTK, Apple)
· Discussion on RRM requirements for “New Type UE” for 4 layer MIMO needs to wait for RF’s progress
· Option 2: (Samsung)
· RAN4 RRM session shall prioritize the discussion on MRTD requirement for new UE Type-3a/3b for both EN-DC and NR-CA.
· Recommended WF
· Continue discussion

Sub-topic 2-2 MRTD/MTTD requirements
Open issues and candidate options before f2f meeting:
Issue 2-2-1: MRTD/MTTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA for New Type UE
· Proposals
· Option 1: (MTK, Apple)
· Wait for RF progress on the reference architecture for 4 layer MIMO case.
· Option 2: (Huawei)
· FFS whether to reuse existing MRTD requirements defined in 38.133 for FR1 inter-band sync EN-DC
· Option 3: (Samsung)
· For UE Type 3a/3b, the same MRTD requirement for non-collocated FR1 intra-band sync EN-DC shall be applied for non-collocated FR1 intra-band NR-CA (i.e., no need to separate the discussion for NR-CA and EN-DC as long as for Type 3a/3b UE).
· Recommended WF
· Continue discussion

Issue 2-2-1: MRTD/MTTD requirements for non-collocated FR1 intra-band synchronous EN-DC for New Type UE
· Proposals
· Option 1: (MTK, Apple)
· Wait for RF progress on the reference architecture for 4 layer MIMO case.
· Option 2: (Huawei)
· FFS whether to reuse existing MRTD requirements defined in 38.133 for FR1 inter-band synchronous EN-DC
· Option 3: (Samsung)
· At least the 33us for MRTD should be considered to enable non-collocated deployment, and other options can be FFS.
· Recommended WF
· Continue discussion

Issue 2-2-3: MRTD/MTTD requirements for non-collocated FR1 intra-band asynchronous EN-DC for New Type UE
· Proposals
· Option 1: (MTK, Apple)
· Wait for RF progress on the reference architecture for 4 layer MIMO case.
· Option 2: (Huawei)
· FFS whether to reuse the existing MRTD/MTTD requirements defined in TS.38.133 for FR1 inter-band asynchronous EN-DC
· Option 3: (Samsung)
· FFS the applicability of async EN-DC assumption
· Recommended WF
· Continue discussion


