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1. Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In the last RAN4 #85 meeting, spectral utilization for intra-band contiguous CA in wideband operation was agreed, and UE behaviour are decided to UE implementation according to set of UE channel bandwidth[1]. However, it is unclear how UE save the power consumption to operate the allocated BWP when it is less than previous UE channel bandwidth. Also RAN plenary agree to will be start from 2Q 2018 for NR-NR CA with different numerologies. Therefore RAN4 should focus on the same numerology in multiple BWP for wideband operation as first priority in rel-15. Also UE capability issues should be finalized during this AH-1801 meeting based on agreed WF [1].
Based on the agreement and current status, we provide our view on UE behaviour, different numerology priority and UE capability issues to support wideband operation in rel-15. 

2. UE behavior on wideband operation
In last RAN4 meeting, UE behaviour are agreed in WF as below.
· UE behavior
· The UE meets RF requirements based on the according to set of UE CBW (no additional BWP related RF requirements)
· FFS how to handle configured BWP bandwidth less than UE CBW
· How the UE configures its RF in order to operate the BWP and meet the CBW based RF requirements is implementation dependent

But this is not clear how to apply the UE RF requirements for wideband operation. 
Based on the agreements, wideband operating UE can be operated as two options which are considered for UE behaviour as follows:
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<Option1 operation >                                                          <Option2 operation > 
	Figure 1: UE behavior for wideband operation to apply UE RF requirements	

· Option1: Do not change the operating UE CBW even if the new allocated BWP is less than UE CBW
· E.g. UE1 each CC’s CBWs are kept and UE RF requirements will be applied with larger CBW than allocated BWP
· Option2: Changed the operating UE CBW according to the new allocated BWP 
· E.g. UE1 each CC’s CBWs are adopted based on allocated BWP and UE RF requirements will be applied with the changed CBW
Basically, option2 UE behaviour can reduce the power consumption to supports the allocated BWP operation compare to option 1 behaviour. This is based on PA power consumption and DAC operation according to UE CBW. Also the option 2 operation can be reduced the baseband statistical computation as demodulation perspective. So, RAN4 can define the default UE behaviour is option 2 in Figure1 to save the power consumption. And the option 1 behaviour can be supported by UE capability in rel-15. 
Based on this analysis, we propose as follow
Proposal 1: Define default UE behaviour for wideband operation is option2 in Figure1. As UE capability, some UE can support option1 behaviour based on RAN4 agreements.

3. Different numerology supporting issues on wideband operation
In last RAN plenary meeting, RAN agreed that NR-NR CA with different numerologies will be started at 2Q 2018. And also RAN4 already discussed how can support wideband operation with different numerologies as shown in Figure 2.  Basically RAN4 has common understating for simultaneous same numerologies will be supported for multiple BWPs in a UE. 
However, as shown in Figure2, different numerologies in multiple BWPs a UE is not generic use case for NR UE. This is only possible different PUCCH group between each BWP. Also RAN plenary decide this NR-NR CA with different numerology will be started at 2Q 2018.
Therefore, RAN4 can focus on on the same numerology in multiple BWP for wideband operation as first priority in rel-15. And the different numerologies in multiple BWPs for intra-band contiguous CA can be discussed and specified from 2Q as 2nd priority. 
If the different numerologies with multiple BWPs for intra-band CA are specified in rel-15, it will be applied for wideband operation as UE capability in rel-15.
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Figure 2: How to handle different numerologies in different BWP configurations (multiple CC case)

Based on this analysis, we propose as follow
Proposal 2: The same numerologies for wideband operation with multiple BWPs is 1st priority in rel-15. Different numerologies might be support as UE capability in rel-15 when the different numerologies in multiple BWPs for intra-band contiguous CA specified.
4. UE capability and intra-band contiguous CA requirements for wideband operation
For the UW capability, RAN4 agreed that UE capability should be finalized at this AH 1801 meeting. So we provided some UE capability signaling in rel-15 and future release.

Proposal 3: Introduce additional UE capability to support wideband operation as below
· Supporting flexible UE CBW according to allocated BWP
· Supporting overall SU based on wider channel bandwidth (from rel-16)
· Supporting the simultaneous same/different numerology
· [Min.] and Max. Channel BW (BWP granularity)
· Maximum number of supporting aggregated CCs
· Supported RF Bands and corresponding CA bandwidth classes for wideband operation

Also, we share how to define intra-band contiguous CA RF requirements in Table 1 considering same numerologies between CCs.
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.

Table 1: How to define intra-band contiguous CA UE RF requirements for wideband operation
	Description
	Intra-band contiguous wideband operation

	Wideband Bandwidth Class
	Follow intra-band contiguous CA bandwidth class

	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
	Follow maximum output power according to operating bands

	MPR
	Need MPR evaluate for contiguous RB allocation and multi-clustered RB allocation for both DFT-OFDM and CP-OFDM waveform 
- Range 1: CC1(100MHz) + CC2 (100MHz) 
- Range 2: CC2(200MHz) + CC2 (200MHz) 
Also consider multiple cluster (up to 2 cluster) transmission in single CC 

	A-MPR
	It is depend on general SEM/SE or specific requirements for additional SE and SEM according to operation band regulatory aspects.

	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



Proposal 4: Table 1 should consider to specify intra-band contiguous CA UE RF requirements.

5. Conclusion
In this contribution, we provided our view on related wideband operation of NR CA UE. Based on the analysis, 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: The same numerologies for wideband operation with multiple BWPs is 1st priority in rel-15. Different numerologies might be support as UE capability in rel-15 when the different numerologies in multiple BWPs for intra-band contiguous CA specified.
Proposal 3: Introduce additional UE capability to support wideband operation as below
· Supporting flexible UE CBW according to allocated BWP
· Supporting overall SU based on wider channel bandwidth (from rel-16)
· Supporting the simultaneous same/different numerology
· [Min.] and Max. Channel BW (BWP granularity)
· Maximum number of supporting aggregated CCs
· Supported RF Bands and corresponding CA bandwidth classes for wideband operation
Proposal 4: Table 1 should consider to specify intra-band contiguous CA UE RF requirements.
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