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1. Introduction
In RAN1#NR ad-hoc #2 [1], the followings are agreed. 
	Agreements:
· Usage scenario #4 in R1-1711795 is supported in the context of non-contiguous intra-band carrier aggregation
· Carrier without SS block can be configured for some UEs
Agreement:
· Primary focus is to complete the single active bandwidth part case
· If time is available later after completing the single active bandwidth part case, following cases should be considered for UE
· For a single carrier WB UE, multiple active bandwidth parts with different numerologies are configured for a UE simultaneously
· One TB is mapped per each active BWP. 
· FFS: The multiple active BWPs may overlap in frequency domain.
· FFS: Cross-BWP scheduling is supported.
Agreement:
· For FDD, separate sets of bandwidth part (BWP) configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For TDD, separate sets of BWP configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For UE, if different active DL and UL BWPs are configured, UE is not expected to retune the center frequency of channel BW between DL and UL
Agreement:
· At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier
· Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time
· In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space
Agreements:
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· Possibility to activate in the bandwidth part configuration
· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· by means of DCI could mean
· Explicit: Indication in DCI (FFS: scheduling assignment/grant or a separate DCI) triggers activation/deactivation
· Separate DCI means DCI not carrying scheduling assignment/grant
· Implicit: Presence of DCI (scheduling assignment/grant) in itself triggers activation/deactivation
· This does not imply that all these alternatives are to be supported. 
· FFS: by means of timer 
· FFS: according to configured time pattern




2. Bandwidth part Switching
In previous meeting, a few mechanisms for bandwidth part switching were discussed and have been agreed that semi-static activation and either DCI-based or MAC-CE based activation/deactivation are supported. The followings capture our view on bandwidth part activation/deactivation. 
· Before a UE is configured with UE-specific BWP configuration(s), the UE assumes that a set of PRBs where a UE monitors CORESET for Msg4 and expects to receive Msg 4 defines a default BWP. In other words, a set of PRBs indicated to the UE for Msg4 reception is assumed as a default active DL BWP at least in primary carrier. Similarly, a UE assumes a set of PRBs where a UE expects to receive resource allocation for Msg 3 is assumed as a default active UL BWP. Default DL/UL BWP can be configured by RAR or implicitly determined based on RMSI bandwidth and PRACH configurations. 
· When a UE is configured with UE-specific BWP configuration(s), one BWP can be indicated as active which will be activated with RRC configuration. One active BWP can be indicated per DL and UL separately.
· After initial BWP configuration(s), a UE can be reconfigured with one or multiple of BWP configurations via RRC signaling. 
· In addition, we discuss advantages and disadvantages of dynamic switching mechanism among MAC CE, explicit DCI and implicit DCI approaches.
	
	MAC CE
	Explicit DCI
	Implicit DCI (via scheduling)

	Fallback mechanism
	MAC CE offers fallback mechanism where new configuration becomes active when MAC CE configuration is completed.
	Similar to MAC CE, some fallback mechanism based on timer could be necessary.
	Either a timer based fallback mechanism is considered or the network may transmit duplicate scheduling to old and new BWPs. 

	Advantages
	No additional mechanism is necessary.
	Faster switching compared to MAC CE based approach
	Faster switching mechanism

	Disadvantages
	Relatively slower switching latency
	Additional DCI design for the purpose of switching
	Overhead in DCI to carry BWP index regardless of BWP switching. 
Additional handling on measurement aspects.


Proposal 1: When fast switching is supported, fallback mechanism should be decided jointly. Consider adopting MAC CE if very frequency switching of BWP is not essential. If frequency switching of BWP is essential, implicit DCI mechanism is adopted where the network ensures fallback procedure by transmitting to old and new BWPs. 

3. RRM Measurement
For UE1, UE3 and UE4 in Figure 4 it may be necessary to configure another SS block for coarse time/frequency tracking. Though a UE may not be required to read SS block for the serving cell, it is still necessary to monitor neighbor cells’ SS block in the same frequency where a UE is configured to monitor downlink. Thus, it is desirable that there is SS block transmission at least from the neighbor cells in the monitoring bandwidth part. In such a case, a UE can be configured with different periodicity for RRM measurement for both serving cell and neighbor cells. In this case, if the carrier can be also accessed by initial cell searching UEs, it is desirable to have some means to differentiate between SS block with default periodicity and SS block with different periodicity. 
Proposal 2: For a narrowband UE, measurement RS configurations for both serving cell and neighbor cells can be configured. A UE can assume that there is SS block transmission at least from the neighbor cells in the configured bandwidth. 
For RRM measurement on serving cell, further considerations for bandwidth adaptation UEs and multiple RF UEs seem necessary. 
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[bookmark: _Ref485459865]Figure 4. Illustration of Bandwidth of Different UEs
3.1. RRM for Bandwidth Adaptation UEs
When a UE changes its bandwidth, in terms of RRM bandwidth, we can consider two approaches as illustrated in Figure 5. 
(1) Independent configuration from bandwidth part, measurement bandwidth can be configured which is smaller or equal to UE RF bandwidth. If this approach is used, whenever a UE needs to perform measurement where the bandwidth may be larger than its currently configured bandwidth part, it can change its RF bandwidth. When measurement configuration, periodicity and bandwidth of measurement RS can be configured. 
(2) RRM measurement is done within UE-configured frequency range (bandwidth part) at a given time: another approach is to perform RRM assuming UE-configured frequency range at a given time. Whenever a UE-configured frequency range changes, RRM measurement at L3-filter can be reset (if the measurement bandwidth or location is changed). 
[image: ]
Figure 5. Illustration of Different RRM BW options
Further considerations including RRM requirements can be considered to select between two category options. 
Proposal 3: Further considerations on RRM bandwidth when bandwidth adaptation is applied seem necessary.  
3.2. RRM for Multiple RF UEs
When a UE is equipped with multiple RFs, before configuring additional UE-specific carrier, a UE may need to perform RRM measurement on frequency range outside of its currently active bandwidth within a NR carrier bandwidth. The potential benefit of RRM measurement on different frequency range in a NR carrier is that due to different interference level, a UE can search better frequency range among multiple candidates. For this, a UE can be configured with measurement configurations outside of its active bandwidth. Generally, this can be also supported for narrowband UEs with single RF which should can be done via measurement gap configuration or bandwidth adaptation.
Proposal 4: Measurement configuration independent from bandwidth part can be configured to a UE with multiple RFs.
4. CSI measurement
Similar to RRM measurement bandwidth, some clarification on wideband CSI feedback is necessary. As the periodicity of CSI measurement is generally shorter than RRM measurement, it may not be efficient to configure separate configuration for wideband CSI feedback independent from bandwidth part. As wideband CSI is mainly for data scheduling, it is generally desirable to align wideband CSI feedback bandwidth with the configured bandwidth part. In other words, bandwidth of wideband CSI can be defined same as the UE bandwidth part for UE-specific data. When UE bandwidth part is changed, wideband CSI measurements can be reset. For subband CSI, it can be defined within its configured bandwidth part. To allow CSI measurement on the configured BWPs, we can consider the following approaches. 
(1) At least aperiodic CSI report/measurement can be performed on inactive BWP(s) : For aperiodic CSI report or one-shot CSI report, to allow possible frequency retuning to better frequency for frequency selective scheduling, it can be further considered to indicate frequency location of CSI measurement. If this is configured, necessary frequency retuning gap should be supported. 
(2) Configure multiple CSI process where each CSI process can be tied with different BWP. Different CSI process may be configured with different CSI-RS transmission/measurement/reports. When a UE performs measurement on inactive BWPs, it is assumed that necessary measurement gap is configured. 
Proposal 5: Wideband CSI feedback is performed within a bandwidth part for UE-specific data. 
Proposal 6: Subband CSI feedback is defined within a bandwidth part for UE-specific data. Further consider aperiodic CSI trigger on frequency region outside of bandwidth part. 
[bookmark: _GoBack]Furthermore, subband size between different BWPs can be also considered for example in a nested manner such that measurement of a UE can be reused regardless of BWP changes. Also, when aperiodic CSI trigger is supported for non-active BWP, indication of the target BWP and the associated parameters (such as CSI feedback mode) can be further considered. 
5. Conclusion
In this contribution, we discuss remaining issues related to wideband operation. 
. Our proposals are as follows:
Proposal 1: When fast switching is supported, fallback mechanism should be decided jointly. Consider adopting MAC CE if very frequency switching of BWP is not essential. If frequency switching of BWP is essential, implicit DCI mechanism is adopted where the network ensures fallback procedure by transmitting to old and new BWPs. 
Proposal 2: For a narrowband UE, measurement RS configurations for both serving cell and neighbor cells can be configured. A UE can assume that there is SS block transmission at least from the neighbor cells in the configured bandwidth. 
Proposal 3: Further considerations on RRM bandwidth when bandwidth adaptation is applied seem necessary.  
Proposal 4: Measurement configuration independent from bandwidth part can be configured to a UE with multiple RFs. 
Proposal 5: Wideband CSI feedback is performed within a bandwidth part for UE-specific data. 
Proposal 6: Subband CSI feedback is defined within a bandwidth part for UE-specific data. Further consider aperiodic CSI trigger on frequency region outside of bandwidth part.

6. Reference
RAN1 chairman’s notes, RAN1 NR ad-hoc #2
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