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1. Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In the last RAN4 #84bis meeting, spectral utilization for intra-band contiguous CA in wideband operation was discussed, and two options were agreed in WF [1]. In this contribution, we provide our proposal to define spectral utilization for intra-band contiguous CA.

2. Discussion on spectral utilization for intra-band contiguous CA
For intra-band contiguous CA, two options for supportable spectral utilization were agreed [1] as follows:
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· Option1: Spectral utilization based on individual CCs (UE CC1 and UE CC2)
· E.g. for 50MHz sub6, SU is 65RBs, for 100MHz SU is 135, UE configured with 2x50MHz in 100MHz channel is using 130RBs
· Option2: Spectral utilization based on the wider channel bandwidth
· E.g. for 50MHz sub6, SU is 65RBs, for 100MHz SU is 135, UE configured with 2x50MHz in 100MHz channel is using all 135RBs

Basically, baseline UE supports overall SU with option 1 in case of intra-band non-contiguous CA. However, some UEs can handle overall SU based on the wider channel bandwidth. So, RAN4 can define default overall SU based on sum of SU for individual CCs, and depending on UE capability, a UE can support SU based on wider channel bandwidth. 
Proposal 1: Define default SU for intra-band non-contiguous CA based on sum of SU for individual CCs. As UE capability, some UE can support overall SU based on wider channel bandwidth for wideband operation.

3. Discussion on wideband operation RF requirements
Basically, for the intra-band contiguous wideband aggregation, RAN4 can reuse the principle to address UE RF requirements for intra-band contiguous CA in LTE system as shown in Table 1. 

Table 1: Candidate UE RF requirements for Intra-band contiguous wideband operation
	Description
	Intra-band contiguous wideband operation

	Wideband Bandwidth Class
	Only define aggregated Transmission BW w/ minimum or zero GB

	Channel spacing
	- Minimum channel spacing for 100kHz channel raster in LTE refarming bands
- Zero channel spacing for subcarrier based channel raster for new NR band

	UE maximum output power
	Support PC2 and PC3 for total aggregated CBW

	MPR
	- Range 1: CC1(100MHz) + CC2 (100MHz) 
- Range 2: CC2(400MHz) + CC2 (400MHz) 
Need MPR evaluate for contiguous RB allocation and multi-clustered RB allocation for both DFT-OFDM and CP-OFDM waveform

	A-MPR
	Need more time for A-MPR to protected bands in adjacent freq. based on regulation

	Configured transmitted Power
	Define configured Tx power Per UE based 
- Range 1: Consider Power sharing mechanism
- Range 2: Consider OTA power for total aggregated CBW

	UE Minimum output power
	Define Per CC

	UE Transmit OFF power
	Define per CC

	ON/OFF time mask
	Define per CC

	Power control
	Define per CC

	Frequency error
	Only Define PCC for frequency error

	Transmit modulation quality
	- EVM Per CC
- Carrier leakage : per CC
- In-band emission: Apply within total aggregated CBW when both CCs are active

	Adjacent Channel Leakage Ratio
	Define same principle as LTE system for total aggregated CBW

	SEM
	- Range 1: follow same LTE rule to make SEM requirements levels
- Range 2: reuse OOB region is 2x total aggregated CBW at mmWave

	Spurious Emission
	- Range 1: follow same LTE rule for General SE levels
- Range 2: follow RAN4 decision and reuse for general SE at Single CC

	Transmit intermodulation
	Follow same LTE rule for total aggregated CBW



For frequency bands using 100 kHz raster, same minimum GB from LTE should be reused. Thus, intra-band contiguous CA based RF requirement can be applicable to LTE re-farming bands.
For new NR band, zero GB will be used and above RF requirement can be applied to all total aggregated bandwidth for UE output power aspect. 
Specially, the unwanted emission such as SEM/ACLR, actual requirements could be defined with scalable manner with function of total aggregated bandwidth. For in-band emission requirements, single CBW requirement can be extended as RAN4 already estimated in LTE CA operation.

Also, RAN4 discussed the UE capability signaling issues for wideband operation. 
For UE capability for wideband operation, the following additional UE capability signaling should be used.

Proposal 2: Introduce additional UE capability to support wideband operation as below
· Supporting overall SU based on wider channel bandwidth
· Supporting NSA or SA UE 
· Supporting the mixed numerology or not (Data/Data)
· Minimum and Maximum Channel BW (BWP granularity)
· Maximum number of supporting aggregated CCs
· Supported RF Band list and corresponding wideband bandwidth Classes

4. Conclusion
In this contribution, we provided our proposal spectral utilization for wideband operation of Rel-15 NR. Based on considering UE implementation, we proposed as below

Proposal 1: Define default SU for intra-band non-contiguous CA based on sum of SU for individual CCs. As UE capability, some UE can support overall SU based on wider channel bandwidth for wideband operation.
Proposal 2: Introduce additional UE capability to support wideband operation as below
· Supporting overall SU based on wider channel bandwidth
· Supporting NSA or SA UE 
· Supporting the mixed numerology or not (Data/Data)
· Minimum and Maximum Channel BW (BWP granularity)
· Maximum number of supporting aggregated CCs
· Supported RF Band list and corresponding wideband bandwidth Classes
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