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Introduction
This topic summary lists the open issues on the UE demodulation performance part in Rel-18 WI support of intra-band non-collocated EN-DC/NR-CA deployment. 
Topic #1: Type 2 UE demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311833
	ZTE Corporation
	Proposal 1: To consider the power setting for antenna port of the weaker cc with -112dBm/Hz and the stronger cc with -87dBm/Hz for demodulation requirements of Type 2 UE.
Proposal 2: To consider 85% of the maximum throughput as the test metric for demodulation requirements of Type 2 UE.
Proposal 3: To consider the parameters listed in table 2-1 for demodulation requirements of Type 2 UE

	R4-2311910
	Apple
	Observation 1: It has been agreed that for Type 2 UE, requirement will consider the maximum power imbalance of 25dB and a MRTD of 33us
Observation 2: Since Type-2 UEs have two separate Rx chains for each CC, there will be no significant adjacent channel interference, and time and frequency offsets can be corrected independently for each CC
Observation 3: Exiting CA power imbalance tests operate at very high power ( 106/112 dBm/Hz ) only because a shared LNA is assumed for Type-1 UEs.
Proposal 1: Define PDSCH demodulation requirement in STATIC and AWGN condition such that a low MCS value is considered for the weaker CC, hence at a power << 112 dBm/Hz much closer to the REFSENS+1dB requirement.
Proposal 2: Define the PDSCH demodulation requirement for a 70% relative throughput target.
Observation 4: RAN4 has tentatively agreed that for Type-2 UE in NR-CA, both PCell and SCell will be measured at the same time. 
Observation 5: Previous EN-DC NR-CA tests will always measure the per-carrier throughput, measuring only one carrier at a time.
Proposal 3: Choose an MCS value for the weakest carrier that is consistent to the received power regime defined for Type-2 UE requirements, since there is no added value in measure both PCell and SCell, and even less if they are measured at the same time.
Proposal 4: RAN4 discuss what specific implementation assumptions are made by contributing companies that justify that the throughput of both PCell and SCell will be measured at the same time, deviating from previous CA methodology.

	R4-2311996
	MediaTek inc.
	Proposal #1: We propose to use 2 transmit antennas.
Proposal #2: We propose to use 70% of maximum throughput as test criteria for both PCell and SCell.
Proposal #3: We propose to use Rank 2 with MCS table 2 configuration for PCell.
Proposal #4: We propose to use Rank 1 with MCS table 1 configuration for SCell.
Proposal #5: We propose 4 following test case configurations as possible test candidates
1. PCell: Rank 2, MCS Table 2, MCS 22 / SCell: Rank 1, MCS Table 1, MCS 4
2. PCell: Rank 2, MCS Table 2, MCS 23 / SCell: Rank 1, MCS Table 1, MCS 5
3. PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
4. PCell: Rank 2, MCS Table 2, MCS 25 / SCell: Rank 1, MCS Table 1, MCS 7

	R4-2311997
	MediaTek inc.
	Simulation results.

	R4-2312499
	Qualcomm Incorporated
	Not found.

	R4-2312788
	Ericsson
	Observation 1: 64QAM MCS table (MCS index table 1) is not suitable for verifying the receive power difference of 25dB.
Proposal 1: Use 256QAM MCS table (MCS index table 2) for Type 2 UE PDSCH demodulation requirements for non-colocated NR-CA scenario.
Proposal 2: Define the PDSCH demodulation requirements for non-colocated NR-CA deployment scenario as follows.
· For Type 2 UE, the throughput shall be ≥ [70] % of the maximum throughput with the fixed reference channels at the specified SNR test points.
· Decide MCS indexes for both carriers according to the simulation results, e.g., set [MCS 24] for PCell and [MCS 2] for SCell.

	R4-2313068
	Nokia, Nokia Shanghai Bell
	Observation 1: Agreements in RAN4#107 are unclear whether the propagation condition is intended to be “static propagation condition with no external noise sources applied”, or “static propagation condition with external AWGN source with RAN5 specified power density”.
Proposal 1: RAN4 to clarify that propagation conditions are to be modelled as static propagation condition with no external noise sources applied”.
Observation 2: For NonCol scenarios the performance of SSBless Scell(s) is heavily compromised.
Observation 3: RRM Assumptions preclude the use of SSB-Less scenarios for demodulation in NonCol CA.
Proposal 2: RAN4 to configure both TRS and SSB in all PCell and SCell(s) for demodulation requirements.
Proposal 3: RAN4 to re-use Rel-15 PDSCH requirements common configurations for TRS and TCI states.
Proposal 4: RAN4 to configure 33us RTD between PCell and SCell(s) as a common test parameter.
Observation 4: The absolute power levels chosen in the legacy carrier aggregation with power imbalance minimum performance requirements, seem excessively high and correspond to >60dB baseband SNR.
Proposal 5: RAN4 to adopt the PCell power operating point from prior power imbalance CA requirements and increase SCell power by 25dB in the test setup.
Proposal 6: RAN4 to define >85% TPUT as KPI for PCell only.
Observation 5: A benign multi-path environment and static propagation conditions allow for a higher MCS to be used.
Proposal 7: RAN4 shall use MCS 26 (table 1) to define demodulation performance requirements, if KPI is only defined on PCell.
Proposal 8: RAN4 to use the above TP as basis for a new minimum requirements section for non-colocated carrier aggregation.

	R4-2313279
	Huawei, HiSilicon
	Proposal 1: RAN4 to consider following test setup for type 2 UE NR-CA requirements with 25dB power imbalance:
· Add external noise to each CC with Noc equaling to -134 dBm/Hz for both CC.
· Define the test metric to target SNR at 85% of maxTP.
· Use MCS Table 2 to define the requirements, simulate the target SNR for each MCS and choose a pair of MCS whose target SNR difference is closest to but smaller than 25dB among all pair of MCSs, which are denoted as (SNRlow and SNRhigh)
· [bookmark: _Hlk142997998]Set Es of weaker CC to Noc+ SNRlow and Es of stronger CC to Noc+ SNRlow+25dB
Proposal 2: RAN4 to consider MCS2 for weaker CC and MCS26 for stronger CC as start point to be discussed



Open issues summary
Open issues and candidate option in the last meeting [R4-2309807]:
	Whether to define new Type 2 UE demodulation requirements in TS38.101-4
Agreement:
· Define new Type 2 UE demodulation requirements with NR-CA scenario only.
Test setup for Type 2 UE demodulation requirements
Agreement:
· Assume the power difference of 25dB and received time difference of 33us under the assumption that requirements introduced under static channel.
Test method for Type 2 UE demodulation requirements
Way forward:
· For NR-CA measure both PCell and SCell at same time. 
· Channel model: AWGN 
· FFS for Test criteria: Reuse X% of the maximum throughput
· FFS for How to select MCS for each carrier
· Interested companies are encouraged to propose test methods of UE demodulation requirements for NR-CA to verify Type 2 UE features.



Sub-topic 1-1: Test setup for Type 2 UE NR-CA PDSCH demodulation requirements
Sub-topic description: According to the way forward (R4-2309807), it is FFS how to define Type 2 UE NR-CA PDSCH demodulation requirements. This topic discusses the test setup and parameters. 
Issue 1-1-1: Test setup and parameters
· Proposals
· Option 1 (ZTE, Nokia): Reuse the existing PDSCH CA power imbalance test requirements (e.g., TS 38.101-4 5.2A.2.2)
· Option 2 (Ericsson): Reuse the existing PDSCH CA demodulation requirements (e.g., TS 38.101-4 5.2A.2.1)
· Recommended WF
· There are different views how to specify the Type 2 UE NR-CA demodulation requirements. Some companies propose to reuse the existing power imbalanced requirements, but the other companies propose to reuse the existing CA demodulation requirements. 
· The table below summarizes the moderator’s understanding on the difference among two options and Type 2 UE demodulation requirements.
	
	Power imbalance tests (e.g., TS38.101-4, 5.2A.2.2)
	CA demodulation tests (e.g., TS38.101-4 5.2A.2.1)
	Type 2 UE NR-CA demodulation requirements (new)

	Received power difference
	6 dB
	0 dB (No difference)
	25 dB

	Received time difference
	0 µs (No difference)
	0 µs (No difference)
	33 µs

	Channel model
	Static propagation condition with no external noise sources applied
	Fading (e.g., TDLA30-10)
	[AWGN]

	Maximum number of HARQ transmission
	1
	4
	[1]

	Issue 1-1-2: Signal/Noise setting
	Noiseless (Set Es only)
	Set both Es and Noc to set SNR test points
	FFS

	Issue 1-1-3: Throughput measurement procedure
	Measure one carrier only
	Measure both carriers at the same time
	FFS

	Issue 1-1-4: Tx antenna configuration and rank
	1Tx, Rank 1
	2Tx, Rank 2
	FFS

	Issue 1-1-5: MCS table and MCS index
	Table 1 MCS26
	Table 1 MCS13
	FFS

	Issue 1-1-6: Test metric
	85% of the maximum throughput
	70% of the maximum throughput
	X% of the maximum throughput




Issue 1-1-2: Signal power setting and noise setting
Agreement from the last meeting: Assume the power difference of 25dB and received time difference of 33us under the assumption that requirements introduced under static channel.
· Proposals
· Option 1 (ZTE, Nokia): Power setting for antenna port of the weaker cc with -112dBm/Hz and the stronger cc with -87dBm/Hz
· Option 2 (Nokia): 
· Clarify that propagation conditions are to be modelled as static propagation condition with no external noise sources applied”.
· Adopt the PCell power operating point from prior power imbalance CA requirements and increase SCell power by 25dB in the test setup.
· Option 3 (Apple): AWGN condition such that a low MCS value is considered for the weaker CC, hence at a power << 112 dBm/Hz much closer to the REFSENS+1dB requirement.
· Option 4 (Huawei): 
· Add external noise to each CC with Noc equaling to -134 dBm/Hz for both CC.
· Simulate the target SNR for each MCS and choose a pair of MCS whose target SNR difference is closest to but smaller than 25dB among all pair of MCSs, which are denoted as (SNR low and SNRhigh)
· Set Es of weaker CC to Noc+ SNRlow and Es of stronger CC to Noc+ SNRlow+25dB
· Recommended WF
· Discuss options based on Issue 1-1-1. 
· It looks Options 1 and 2 are based on the power imbalance test configuration, and Options 3 and 4 are based on the CA demodulation test configuration. Moderator proposes to conclude the test framework first in Issue 1-1-1. 

Issue 1-1-3: Throughput measurement procedure
Moderator: 
· Proposals
· Option 1 (Apple): RAN4 discuss what specific implementation assumptions are made by contributing companies that justify that the throughput of both PCell and SCell will be measured at the same time, deviating from previous CA methodology.
· Option 2 (Nokia): Measure PCell only.  
· Option 3 (Ericsson, Huawei, MediaTek): Measure both carriers.  
· Recommended WF
· Discuss options based on Issue 1-1-1. 

Issue 1-1-4: Tx antenna configuration and rank
Background: Type 2 UE is assumed to receive signal with 2Rx per CC. 
· Proposals
· Option 1: 2 Tx antennas (MediaTek, ZTE, Ericsson)
· Option 1a (MediaTek): Rank 2 for PCell and Rank 1 for SCell.
· Option 1b (ZTE, Ericsson): Rank 2 for both carriers 
· Option 2 (Nokia, Huawei): 1 Tx antenna and Rank 1. 
· Recommended WF
· Discuss options based on Issue 1-1-1. 

Issue 1-1-5: MCS table and MCS index
· Proposals
· Option 1 (ZTE): MCS1 (MCS table 1) and MCS23 (MCS table 2)
· Option 2 (Apple): Choose an MCS value for the weakest carrier that is consistent to the received power regime defined for Type-2 UE requirements, since there is no added value in measure both PCell and SCell, and even less if they are measured at the same time.
· Option 3 (MediaTek): propose 4 possible configurations:
· MCS4 (MCS table 1) and MCS22 (MCS table 2)
· MCS5 (MCS table 1) and MCS23 (MCS table 2)
· MCS6 (MCS table 1) and MCS24 (MCS table 2)
· MCS7 (MCS table 1) and MCS25 (MCS table 2)
· Option 4 (Nokia): MCS26 (MCS table 1) only
· Option 5 (Ericsson): MCS2 (MCS table 2) and MCS24 (MCS table 2)
· Option 6 (Huawei): MCS2 (MCS table 2) and MCS26 (MCS table 2)
· Recommended WF
· Depends on Issue 1-1-3 (Measure one carrier only or both carriers) and Issue 1-1-5 (Tx antenna and configurations). 
· Based on the conclusion, moderator proposes to decide MCS index(es) based on the simulation results in the next meeting. 

Issue 1-1-6: Test metric
· Proposals
· Option 1 (ZTE, Nokia, Huawei): Achieve 85% of the maximum throughput at the given test point.
· Option 2 (Apple, MediaTek, Ericsson): Achieve 70% of the maximum throughput at the given test point.
· Recommended WF
· Need discussion based on Issues 1-1-1. It is observed the different proposals come from the different test framework proposals. However according to the simulation results from Ericsson, there are no big difference between 70% or 85% under AWGN and no HARQ retransmission. 

Issue 1-1-7: Other parameter configurations 
· Proposals (Nokia):
· Configure both TRS and SSB in PCell and SCell.
· Reuse Rel-15 PDSCH requirements common configurations for TRS and TCI states
· Configure 33us received time difference (RTD) between PCell and SCell.
· Recommended WF
· Agree with the proposals.

Appendix (for information): UE type options for non-colocated deployment scenario in Rel-18
	UE Type
	CC#
	antenna / LNA
	Mixer
	Analog BB
	#Rx
	NRCA / ENDC
	power imbalance
	Comments

	1
	1 (NR)
	4 shared
	4 shared
	4 shared
	4Rx
	NR-CA
EN-DC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2 (LTE/NR)
	
	
	
	4Rx
	
	
	

	2
	1 (NR)
	2
	2
	2
	2Rx
	NR-CA
EN-DC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2 (LTE/NR)
	2
	2
	2
	2Rx
	
	
	



