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1 Introduction
In RAN1#85 and #86bis meetings, the following agreements were achieved regarding bandwidth and carrier on/off switching mechanism considerations for NR.
	RAN1 Agreements (#85)
· NR should support of flexible NW and UE channel bandwidth
· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth
RAN1 Agreements (#86bis)
· At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz

· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 
· Single carrier operation 
· Maximum channel bandwidth continues to be studied in RAN1/4

· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier
· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier
· Send an LS to ask RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives
Agreements:
· Study at least the following aspects for NR carrier aggregation / dual connectivity

· …
· TB mapping, i.e., per carrier or across carriers

· Carrier on/off switching mechanism
· …



In this contribution, only carrier switching in multi-carrier scenarios is discussed. NR may be operated with the large number of component carrier (CC) and some UE has less number of RF capacity than the NR system (Network) because of relatively wider bandwidth around 1GHz in NR. 
2 Discussion 
2.1 Motivation of fast carrier switch for NR
In RAN1#86bis, at least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz. In this paper only carrier switching in multi-carrier scenarios will be investigated.

In NR, it is anticipated that the gNB will have a large number of usable carriers. Even though maximum channel bandwidth continues to be studied in RAN1/4, NR may be operated with the large number of component carrier (CC) and some UE has less number of RF capacity than the NR system (Network) because of relatively wider bandwidth around 1GHz in NR. The carriers may be configured to UEs as PCells or SCells (sub-6GHz and/or above 6GHz). This is the motivation to introduce dynamic carrier switch in NR to enhance CA to up to larger number of component carriers (CCs). 

For further enhanced CA operation, it is meaningful to support advanced CA technologies for efficiently operating with a large number of carriers in the network, i.e., to provide standard support for efficient multi-carrier scenarios (such as fast load balancing/shifting across carriers, fast interference coordination and avoidance across carriers, and CRS reduction on lightly loaded carriers for interference reduction and energy efficiency). In addition, assuming all the UEs have the capability of supporting all the carriers available at the gNB is not realistic, for DL reception or UL transmission. Therefore, the case that the number of available carriers at the gNB is much larger than the number of usable carriers by UEs is of importance as well.

Fast carrier switching/selection may be considered to allow UE over time to utilize a much larger number of carriers than it can receive at one time. Other operational impacts can include load shifting/balancing to improve throughputs and reduce interference. The ability to switch quickly also has benefits for operation in low priority service such as mMTC and eMBB SCells as means to another carries when higher priority service such as URLLC arises. This approach can potentially be beneficial to UEs without largely increasing their capability requirements.
Observation 1: In NR networks, it is anticipated that each gNB will have a large number of usable carriers because of wider bandwidth around 1GHz
Proposal 1: Fast carrier switch on/off mechanism needs to be supported for utilizing the larger number of carriers than UE can receive at one time.
The motivation is similar with the massive carrier aggregation in Rel-13 to enhance CA to up to 32 component carriers (CCs) [3]. The initial scope of massive carrier aggregation was including necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL. However, it was mainly focused on the UL SRS transmission switching over component carriers. Advanced CA techniques [4], the proposal of new Work Item, had given multiple motivations including fast carrier switching at UE, UL SRS transmission switching over TDD carriers, CRS reduction and Scell coverage enhancement, but did not approved in RAN Plenary meeting. 
MAC configuration/procedures to support fast carrier switch in NR
To support larger number of carriers than UE can receive at one time, carrier configuration more than UE’s RF capability are needed in RAN2. The required procedures and mechanism needs to be studied in RAN2:  
· SCell configuration/activation: number of component carriers configured/activated to a UE larger than Number of component carriers for simultaneous data reception/transmission. 
· Carrier selection: gNB-level selection out of a number of carriers and carrier switching: switching from one CC to another, per gNB instruction 
· RAN2 designs to support the dynamic (RAN1) indication of carrier switching such as configuration of measurements, feedback, and procedures.  
3 Conclusion

Observation 1: In NR networks, it is anticipated that each gNB will have a large number of usable carriers because of wider bandwidth around 1GHz
Based on the above observations and conclusions, RAN2 is requested to discuss and if possible agree on the following proposal:

Proposal 1: Fast carrier switch on/off mechanism needs to be supported for utilizing the larger number of carriers than UE can receive at one time. 
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