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[bookmark: _Ref7619946]Introduction
New WID: Support of intra-band non-collocated EN-DC/NR-CA deployment was agreed in last RAN#95e, but it still has two NOTEs, remaining issues to be addressed. In this contribution, we identifies the discussion points of the Notes and propose a way forward and agreeable changes of the WID.

	· Phase I:
· Study the feasibility to support non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA except for 2-layer case of EN-DC already specified in Rel-16 and Rel-17.
· Investigate the tolerable power imbalance between carriers
· Investigate the required arrival time difference between CCs
· Evaluate the UE performance under the power imbalance and arrival time difference
· Discuss and decide reference UE architecture considering the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA
· Work is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78
· Investigate whether the power imbalance should be explicitly (e.g. as an RF requirement) or implicitly specified (e.g. through a demodulation performance test). Specify the power imbalance based on the outcome of the investigation.
· If any change in RAN1 or RAN2 spec is needed, it will be triggered by RAN4 LS
· NOTE: Revisit whether or not to study the feasibility for support of 4Rx chains with up to 4-layer MIMO at RAN#97. This 4-layer is only for DL in Rel-18.
· NOTE: Revisit whether or not to study the technical solutions can be applied to EN-DC case regardless of band contiguity at RAN#97. 
· Phase II: 
· Phase II work will get started after the feasibility in phase I is confirmed
· Specify MRTD and MTTD requirements in non-collocated deployment
· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.


[1] Current objectives of the WI
Discussion
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Power imbalance requirement only for band combination of type 2 UE which is indicated by capability interBandMRDC-WithOverlapDL-Bands-r16 is a measure of a receiver’s ability to receive LTE and NR signals with 25dB power imbalance. For these test parameters in table 7.5B.6-1, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).
Table 7.6B.2.6-1: Test parameters for FDD-FDD or TDD-TDD inter-band EN-DC operation with overlapping or partially overlapping DL bands
	Test configurations
	Carriers
	Rx Power in transmission bandwidth configuration (dBm)
	channel bandwidth
	Frequency relationship
(Center of BWanother Relative to edge of BWwanted)

	1
	Wanted carrier
	REFSENS + 1
	BWwanted ≤ BWanother
	< max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	

	2
	Wanted carrier
	REFSENS + 1
	BWwanted > BWanother
	

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 – 10*log10(BWwanted /BWanother)
	
	

	3
	Wanted carrier
	REFSENS + 1
	NA
	≥ max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	

	NOTE 1:	For NR carrier, the transmitter shall be set to 24dB below PCMAX_L,f,c,NR at the minimum uplink configuration specified in Table 7.3.2-3 [2] with PCMAX_L,f,c,NR as defined in clause 6.2B.4.
NOTE 2:	For E-UTRA carrier, the transmitter shall be set to 24 dB below PCMAX_L_E-UTRA,c at the minimum uplink configuration specified in Table 7.3.1-2 [4] with PCMAX_L_E-UTRA,c as defined in clause 6.2B.4 for single carrier.
NOTE 3:	BWwanted is the channel bandwidth of wanted carrier. BWanother is the channel bandwidth of another carrier with overlapping DL bands



The applicability of these test configurations is shown below for type 2 UE which is indicated by capability interBandMRDC-WithOverlapDL-Bands-r16:
When the capability interBandContiguousMRDC is indicated, test configuration 1 or 2 can be used to verify the RX power imbalance requirement for type 2 UE.
When the capability interBandContiguousMRDC is absent, test configuration 1, 2 or 3 can be used to verify the RX power imbalance requirement for type 2 UE.
It’s allowed to use one of test configurations to verify the RX power imbalance requirement for type 2 UE.
For type 2 UEs indicating interBandMRDC-WithOverlapDL-Bands-r16 for the following EN-DC band combinations in Table 7.6B.2.6-2, the Rx requirements for four Rx ports do not apply for each band.
Table 7.6B.2.6-2: EN‑DC combinations
	EN-DC combination

	DC_42_n77

	DC_42_n78





[2] Agreed RAN4 CR in RAN4#102e

RAN4 agreed the requirement of type 2 UE for inter-band EN-DC with overlapping DL bands case, power imbalance=25dB, throughput ≥ 95 % in RAN4#102e meeting [2]. First discussion point would be whether to stick to the current power imbalance assumption 25dB or explore another additional relaxed requirement assuming other type of RF architecture and other power imbalance value to make UE implementation much easier. From operators point of view, having additional types of UE makes our network operation much complicated and not preferable. We also think that for NR-CA the same UE architecture and the same power imbalance assumption should be adopted to reduce the RAN4 discussion time. So, we propose the following.

Proposal 1:  For 2 layers, RAN agree to stick to the current power imbalance assumption 25dB for both Inter-band EN-DC and Intra-band non-contiguous NR CA, preclude studying additional relaxed requirement assuming a different power imbalance value which makes UE implementation much easier.

[bookmark: _GoBack]For 4 layers, we have to have clear understanding how to progress the discussion. At least for us it seems that first RAN4 may want to discuss whether to adopt the same power imbalance assumption 25dB, and then if not agree the current value then explore different values.

Proposal 2:  For 4 layers, RAN agree to investigate whether the same power imbalance as 2 layer case can be adopted or not considering UE implementation feasibility. If conclude cannot adopt the same value then introduce a different power imbalance value or relaxed throughput performance.

In [2], RAN4 also agreed the sentence describing “When the capability interBandContiguousMRDC is indicated, test configuration 1 or 2 can be used to verify the RX power imbalance requirement for type 2 UE”. Note that if interBandContiguousMRDC is indicated, it means UE support contiguous EN-DC in addition to non-contiguous EN-DC. And at that time, this power imbalance study was discussed for contiguous and non-contiguous together. So, we propose the following.

Proposal 3:  RAN agree to develop the technical solution which can be applied to both non-contiguous EN-DC case and contiguous EN-DC case.

We also propose the changes for WID objectives in section 4 TP for WID.

Proposal 4:  RAN agree on the WID objective changes in section 4 TP for WID.

Conclusion

Proposal 1:  For 2 layers, RAN agree to stick to the current power imbalance assumption 25dB for both Inter-band EN-DC and Intra-band non-contiguous NR CA, preclude studying additional relaxed requirement assuming a different power imbalance value which makes UE implementation much easier.


Proposal 2:  For 4 layers, RAN agree to investigate whether the same power imbalance as 2 layer case can be adopted or not considering UE implementation feasibility. If conclude cannot adopt the same value then introduce a different power imbalance value or relaxed throughput performance.

Proposal 3:  RAN agree to develop the technical solution which can be applied to both non-contiguous EN-DC case and contiguous EN-DC case.

Proposal 4:  RAN agree on the WID objective changes in section 4 TP for WID.

TP for WID
	· Phase I:
· Study the feasibility to support non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA except for 2-layer case of EN-DC already specified in Rel-16 and Rel-17.
· Investigate the tolerable power imbalance between carriers
· Investigate the required arrival time difference between CCs
· Evaluate the UE performance under the power imbalance and arrival time difference
· Discuss and decide reference UE architecture considering the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA
· NOTE 1: For 2-layer MIMO, only assuming the current power imbalance 25dB and preclude the discussion for additional relaxed requirements for easy UE implementation. 
· NOTE 2: For 4-layer MIMO, 2-layer MIMO power imbalance assumption can be considered as a base line but another value or the same power imbalance with different thoroughput performance requirement is not precluded.
· Work is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78
· Investigate whether the power imbalance should be explicitly (e.g. as an RF requirement) or implicitly specified (e.g. through a demodulation performance test). Specify the power imbalance based on the outcome of the investigation.
· If any change in RAN1 or RAN2 spec is needed, it will be triggered by RAN4 LS
· NOTE: Revisit whether or not to study the feasibility for support of 4Rx chains with up to 4-layer MIMO at RAN#97. This 4-layer is only for DL in Rel-18.
· NOTE: The technical solution can be applied to EN-DC case regardless of band contiguity Revisit whether or not to study the technical solutions can be applied to EN-DC case regardless of band contiguity at RAN#97. 
· Phase II: 
· Phase II work will get started after the feasibility in phase I is confirmed
· Specify MRTD and MTTD requirements in non-collocated deployment
· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.
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