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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
There are 11 contributions in AI 5.11.4. 
	T-doc number
	Company
	Proposals / Observations

	R4-2315255
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 shall chose the MCS pair as either {Table 1 – MCS 2, Table 2 – MCS 24}, or {Table 2 – MCS 2, Table 2 – MCS 26}.
Proposal 2: RAN4 shall define requirements for 1Tx/rank1.
Proposal 3: RAN4 shall additionally define requirements for 1Tx/rank2, if found to be feasible in practically relevant SNR operating points.

	R4-2315255
	Nokia, Nokia Shanghai Bell
	Simulation results

	R4-2315701
	ZTE Corporation
	Proposal 1: To confirm that the AWGN channel model in the WF last meeting mean the static channel model defined in B.1.1 in TS 38.101-4.
Proposal 2: To consider option1 for Tx antenna configuration and rank .
Observation 1: Both table 1 and table 2 can be used for MCS selection for two CCs with power imbalance less than and close to 25dB.
Proposal 3: To consider the following MCS combination for demodulation requirement
· MCS0 and MCS 28 from table1;
· MCS0 and MCS 22 from table2;
· MCS2 and MCS 23 from table2;
· MCS1 and MCS 24 from table2.

	R4-2315940
	MediaTek inc.
	Proposal 1: We propose to use 2 transmit antennas for both lower and higher power carriers.
Proposal 2: We propose to use Rank 2 with MCS table 2 configuration for PCell.
Proposal 3: We propose to use Rank 1 with MCS table 1 configuration for SCell.
Proposal 4: We propose 4 following test case configurations as possible test candidates
· PCell: Rank 2, MCS Table 2, MCS 22 / SCell: Rank 1, MCS Table 1, MCS 4
· PCell: Rank 2, MCS Table 2, MCS 23 / SCell: Rank 1, MCS Table 1, MCS 5
· PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
· PCell: Rank 2, MCS Table 2, MCS 25 / SCell: Rank 1, MCS Table 1, MCS 7

	R4-2315941
	MediaTek inc.
	Simulation results.

	R4-2315992
	Huawei, HiSilicon
	Proposal 1: Select following configuration:
· 2T2R, Rank2
· MCS Table 2
· MCS2 for CC with low power and MCS24 for CC with high power
Proposal 2: Define following test applicability rules:
· Select the CA combination with largest aggregated bandwidth combination among all supported CA combination with 2CCs.

	R4-2315993
	Huawei, HiSilicon
	Moderator: Same contents as R4-2315992.

	R4-2316075
	Ericsson
	Proposal 1: Set MCS index so that the lower SNR test point is around -1dB and higher SNR test points is around 24dB. The difference between higher SNR test point and lower SNR test point should not exceed 25dB.
Proposal 2: Define the PDSCH demodulation requirements for non-colocated NR-CA deployment scenario as follows.
· PCell: 2Tx/2Rx, Rank 2, MCS24 in MCS table 2 (256QAM, CR=0.82). 
· SCell: 2Tx/2Rx, Rank 2, MCS2 in MCS table 2 or MCS4 in MCS table 1 (QPSK, CR=0.3).

	R4-2316646
	Apple Inc.
	Observation 1: It has been agreed that for this work item the existing PDSCH CA demodulation methodology will be used (e.g., TS 38.101-4 5.2A.2.1) instead of PDSCH CA power imbalance test methodology (e.g., TS 38.101-4 5.2A.2.2) – this, with the addition of a maximum power imbalance of 25dB and a MRTD of 33us.
Observation 2: In RAN4-108 it has been agreed to introduce a minimum frequency separation of 80MHz+BWanother/2 between 2 CCs as a side condition for the test cases using the requirements specified in this WI. For time being, if operators come up with new spectrum allocation for bands 42, n77/n78, which suggests a smaller frequency separation between CCs. The corresponding spec can be updated accordingly.
Proposal 1: RAN4 Demod session to confirm that for Intra-band Non-contiguous Non-collocated NR-CA scenarios the requirement will only be applicable to bands that are separated by 80MHz+BWanother/2.
Observation 3: 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 as previously discussed.
Observation 4: Following typical behavior of closed-loop link adaptation and scheduling, the weaker carrier should use Rank1, and the stronger carrier should use Rank2, given the existing power imbalance requirement of <=25dB.
Proposal 2: Use Rank1 for the weaker carrier and use Rank2 for the stronger carrier. Define MCS values for power imbalance <=25dB accordingly.
Observation 5: Since the SNR distance between the lowest MCS and the higher MCS in the 64QAM is not enough to cover the 25dB power imbalance range, then the 256QAM table seems adequate and sufficient.
Proposal 3: Use the 256QAM Table for both the weaker carrier and use the stronger carrier.
Observation 6: Since simulation results brought by companies may differ by some margin on dB, RAN4 should tabulate a range of MCS values for the low part of the 256QAM table (QPSK transmission), and the high part of the 256QAM table (256QAM transmission)
Observation 7: If MCS26 Rank-2 can be agreed for the stronger carrier, and MCS5 Rank-1 for the weaker carrier, both using the 256QAM table, the power imbalance measured as SNR difference is no more than 25dB.
Proposal 4: For RAN4#109, interested companies provide results for MCS0 to MCS6 Rank-1, and MCS23 to MCS26 Rank-2, both using the 256QAM table. After results alignment and span calculation, decide the MCS pair that most reliably provide a SNR difference of no more than 25dB, considering the confidence interval given by the computed spans.

	R4-2316739
	Qualcomm Incorporated
	Proposal 1: RAN4 to assume MCS Table 1, 64QAM, for the non-collocated Intraband UE Demod Requirements;
Proposal 2: For the lower power CC, use Rank 1, MCS 4;
Proposal 3: For the higher power CC, use Rank 2, MCS [26, 27];
Proposal 4: RAN4 should agree on Rank1/MCS 4 for the lower power CC. RAN4 should decide the MCS for the high power CC among the proposed choices (assuming Rank 2) after the SNR results with impairment are collected and averaged, with the condition that power imbalance between the two CC cannot exceed 25dB as agreed;

	R4-2316076
	Ericsson
	Draft CR



Open issues summary
Open issues and candidate options from RAN4#108 [R4-2313876]
	MCS pair and SNR test point pair
Way forward: Interested companies are encouraged to bring the simulation results in RANM4#108bis to decide the MCS index pair and corresponding SNR test point pair according to the agreed test setup and test metrics. 
Note the required SNR difference between the carriers with lower power and higher power should not exceed 25dB. 
	
	Tx antenna and rank
	MCS table
	Test metric

	Carrier with lower power
	Option 1: 2Tx, Rank 2
Option 2: 1Tx, Rank 1
	Option 1: MCS index 1
Option 2: MCS index 2
	70% of the maximum throughput

	Carrier with higher power
	Option 1: 2Tx, Rank 2
Option 2: 1Tx, Rank 1
	Option 1: MCS index 1
Option 2: MCS index 2
	70% of the maximum throughput






Sub-topic 1-1	Test setup for Type 2 UE NR-CA PDSCH demodulation requirements
Sub-topic description: According to the way forward (R4-2313876), RAN4 will decide the rank/MCS pairs for PCell/SCell to define Type 2 UE NR-CA PDSCH demodulation requirements. 
Issue 1-1-1: Rank/MCS selection
· Rank/MCS proposals from contributions
	Rank for Scell and PCell
	MCS for SCell (Lower SNR)
	MCS for PCell (Higher SNR)
	Proposed companies and SNR (dB) pair from their simulation results

	Rank 1 + Rank 1
	QPSK, 0.19 (Table 1 MCS2)
	256QAM, 0.82 (Table 2 MCS24)
	Nokia (-5.1dB, 19.6dB)

	
	QPSK, 0.30 (Table 2 MCS2)
	256QAM, 0.90 (Table 2 MCS26)
	Nokia (-3.2dB, 21.9dB)

	Rank 1 + Rank 2
	QPSK, 0.30 (Table 1 MCS4)
	256QAM, 0.74 (Table 2 MCS22)
	MediaTek (-3.0dB, 24.5dB)

	
	QPSK, 0.30 (Table 1 MCS4)
	64QAM, 0.85 (Table 1 MCS26)
	Qualcomm

	
	QPSK, 0.30 (Table 1 MCS4)
	64QAM, 0.89 (Table 1 MCS27)
	Qualcomm

	
	QPSK, 0.37 (Table 1 MCS5)
	256QAM, 0.78 (Table 2 MCS23)
	MediaTek (-2.0dB, 22.9dB)

	
	QPSK, 0.44 (Table 1 MCS6)
	256QAM, 0.82 (Table 2 MCS24)
	MediaTek (-1.1dB, 23.7dB)

	
	QPSK, 0.51 (Table 1 MCS7)
	256QAM, 0.86 (Table 2 MCS25)
	MediaTek (-0.2dB, 24.7dB)

	
	QPSK 0.11-0.59
16QAM 0.37-0.42 (Table 2 MCS0-MCS6)
	256QAM 0.78-0.90 (Table 2 MCS23-MCS26)
	Apple

	Rank 2 + Rank 2
	QPSK, 0.11 (Table 1 MCS0)
	64QAM, 0.93 (Table 1 MCS28)
	ZTE (-3.8dB, 20.2dB)

	
	QPSK, 0.11 (Table 2 MCS0)
	256QAM, 0.74 (Table 2 MCS22)
	ZTE (-3.8dB, 20.6dB)

	
	QPSK, 0.19 (Table 2 MCS1)
	256QAM, 0.82 (Table 2 MCS24)
	ZTE (-2.4dB, 22.2dB)

	
	QPSK, 0.30 (Table 2 MCS2)
	256QAM, 0.78 (Table 2 MCS23)
	ZTE (??, 21.2dB)

	
	QPSK, 0.30 (Table 2 MCS2 or Table 1 MCS4)
	256QAM, 0.82 (Table 2 MCS24)
	Huawei (-1.5dB, 22.6dB), 
Ericsson (-1.1dB, 23.4dB)




· Recommended WF
· Moderator suggest to decide Rank/MCS for SCell (lower SNR) first, then decide Rank/MCS for PCell (higher SNR). 
· SCell (lower SNR) 
· Target SNR range: -5.1 dB to -1.1dB.
· Rank and MCS: 
· Rank 1 (1Tx or 2Tx), QPSK with target code rate range between 0.11 to 0.59
· Rank 1 (1Tx or 2Tx), 16QAM with target code rata range between 0.37 to 0.42
· Rank 2 (2Tx), QPSK with target code rate range between 0.11 to 0.51
· PCell (higher SNR)
· Target SNR range: 19.6 dB to 24.7dB
· Difference between higher SNR and lower SNR should not exceed 25 dB. 
· Rank and MCS:
· Rank 1 (1Tx or 2Tx), 256QAM with target code rate range between 0.82 to 0.90
· Rank 2 (2Tx), 64QAM with target code rate range between 0.85 to 0.93
· Rank 2 (2Tx), 256QAM with target code rate range between 0.74 to 0.90

Issue 1-1-2: AWGN channel model
· Proposals (ZTE)
· Confirm that the AWGN channel model in the WF last meeting means the static channel model defined in B.1.1 in TS 38.101-4. 
· Recommended WF
· Agree with the proposal.

Issue 1-1-3: CA combination
· Proposals (Huawei)
· Select the CA combination with largest aggregated bandwidth combination among all supported CA combination with 2CCs.
· Recommended WF
· Discuss the proposal. 
· If it is agreed, RAN4 will define FRCs for all the configurable CBWs (10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz) for n77/n78 SCS=30kHz according to TS38.101-1 5.3.5. If not, RAN4 discuss the CBW used for the demodulation requirements, e.g., 40MHz.  

Issue 1-1-4: Test applicability
Background: RAN#108 approved the LS to RAN5 (R4-2314750) that the following test condition for intra-band non-contiguous EN-DC/NR-CA deployment.
	· Center of BWanother relative to edge of BWwanted is assumed to be at least 80MHz+BWanother/2 away from the edge of the wanted CC in R18.



· Proposals (Apple)
· Confirm that for Intra-band Non-contiguous Non-collocated NR-CA scenarios the requirement will only be applicable to bands that are separated by 80MHz+BWanother/2.
· Recommended WF
· Agree with the proposal. 
· If necessary, RAN4 discuss whether the agreement is captured in TS38.101-4 or leave it to RAN5 conformance test spec.

Issue 1-1-5: CR
Background: According to the time plan (R4-2305891), RAN4#108bis reviews the draft CR, however RAN4 did not discuss the CR plan in RAN4#108.
· Proposals (Moderator)
· Discuss the CR plan either single CR or big CR approach, so that RAN4 can complete the NonCol_intraB_ENDC_NR_CA_Demod performance part in November 2023 according to the work plan. 
· Regarding the CR contents, the moderator proposes to review R4-2316076 as a starting point.

