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1 Introduction
This contribution discusses the following remaining issues on BWP operations:
· RRC parameters
· HARQ-ACK transmission across BWP
· Grant-free transmission across BWP
· BWP switching timing
2 RRC parameters
Regarding remaining FFS for RRC parameters whether they are per BWP, per Cell or per UE, our suggestions are summarized in the below tables.
	General parameter

	RAN2 parameter name
	RAN1 feature
	Guidance

	
	TPC-SRS-RNTI
	FFS  Per UE

	
	SRS carrier switching
	FFS  Per UE

	
	SUO
	FFS  Per UE



	PDCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	slotFormatIndicator
	SFI-PDCCH
	FFS  Per Cell



	PDSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	codeBlockGroupTransmission
	CBG-DL
	FFS  Per BWP

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-DL
	FFS  Per BWP

	codeBlockGroupFlushIndicator
	CBG-DL-FI
	FFS  Per BWP



	PUCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	pucch-PowerControl
	p0-pucch-set
pucch-pathlossReference-rs-config
num-pucch-pcadjustment-states
	Per BWP

	
	TPC-PUCCH-RNTI
	FFS  Per UE



	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	codeBlockGroupTransmission
	CBG-UL
	FFS  Per BWP

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-UL
	FFS  Per BWP

	
	TPC-PUSCH-RNTI
	FFS  Per UE

	pusch-PowerControl
	Accumulation-enabled
alpha-ue-pusch-msg3
p0-nominal-pusch-withoutgrant
p0-push-alpha-setconfig
pusch-pathlossReference-rs-config
num-pusch-pcadjustment-states
deltaMCS-Enabled
	per BWP



	Initial access/RACH/Mobility

	Group name
	RAN1 parameter name
	Guidance

	RRM
	RRM-MeasurementConfig
SMTC-Config
SMTC-Config-Idle
SSB-MeasurementTimingConfiguration
csi-rs-ResourceConfig-Mobility
ReferenceSignalConfig
SS-RSSI-MeasurementConfig
SS-RSSI-MeasurementSlotConfig
SS-RSSI-MeasurementSymbolConfig
	FFS  Per UE



Discussions on CBG operation per BWP
All CBG related parameters are still FFS, including CBG-DL/ CBG-UL, CBGs-per-TB-DL/ CBGs-per-TB-UL and CBG-DL-FI. Compared with TB-based transmission, CBG-based transmission improves transmission efficiency if the performance of CBGs within a TB may be different. For example, the interference may vary CBG by CBG due to URLLC pre-emption, or the channel variation may impact CBG detection performance especially for large TBS spread over large frequency or time domain resources. Practically, the channel/interference characteristic would different on different BWP. The initial BWP or default BWP is expected to be small and TB-based transmission is sufficient, while for BWPs with larger bandwidth CBG-based transmission may be beneficial. To support multiple services, gNB may configure some BWPs for one particular service and some other BWPs for mixed services, such as both eMBB and URLLC and URLLC may pre-empt eMBB. For the BWP with mixed services, CBG-based transmission outperforms, while for the BWP with single service, e.g., latency sensitive but relatively small packet, TB-based transmission would be sufficient. Moreover, we already agreed BWP specific Number-MCS-HARQ-DL-DCI, and the maximum value of CBGs-per-TB-DL depends on the number of TBs. If CBGs-per-TB-DL is cell specific rather than BWP specific, gNB can only configure CBGs-per-TB-DL up to 4 that undesirably halve the maximum number of CBGs for single TB case. Though pre-emption and multiple-TB transmission is not supported for UL in phase 1 NR, the forward compatibility should be considered for CBG parameter configuration. Based analysis above, CBG configuration parameters should be BWP specific. It is noted that minor effort is required to incorporate BWP-specific CBG configuration. 
3 Grant-free transmission across BWP
UL BWP can be changed by a scheduling DCI. In TDD, UL BWP is changed when corresponding DL BWP is switched. Therefore, it is possible that UL BWP is required to be switched during grant-free transmission with repetition. As shown in Fig. 1, for example, at slot #n, gNB transmits a DCI including indication of BWP switching from BWP #1 to BWP #2 which is applied at slot #n+4. If grant-free UL transmission is required from slot #n+1, it is not clear how to handle grant-free transmission, which should be clarified. In our view, if BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP.


Figure 1. Illustration of grant-free transmission issue during BWP switching

Proposal 1: If BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP.
4 Clarification on BWP switching timing
	RAN1#91 Agreements:
· The value range of the transition time(s) of active BWP switching are up to RAN4 and it’s also up to RAN4 to decide whether the transition time(s) of active BWP switching is reported to the network as dedicated UE capability or not.
LS to RAN4 to be prepared in R1-1721667 (JJ, Intel), which is approved and final LS in R1-1721712



BWP switching timing needs to be further clarified. Although the value range of the transition time T for BWP switching is determined by RAN4, in which time the UE should switch the BWP is still unclear when K0/K2 is larger than T. Examples are given in Figure 1. In Figure 1(a), the UE switches BWP at the slot 2 right before receiving the PDSCH in new BWP considering transition time T. In Figure 1(b), the UE switches BWP at the slot 0 right after receiving the DCI and maintains the new BWP until receiving PDSCH at slot 3. 



Figure 1. BWP switching timing
Depending on how to interpret the meaning of BWP index in the DCI filed, we can determine more proper BWP switching timing among above two alternatives. There can be two interpretations as below:
· Interpretation 1) BWP index in the DCI indicates the BWP where data is scheduled. 
· Interpretation 2) BWP index in the DCI indicates the BWP where the UE needs to switch.
In our view, it seems more reasonable to regard Interpretation 1 since the BWP switching indicator is now included in the scheduling DCI. If we treat BWP switching operation with Interpretation 1, then BWP switching described in Figure 1(a) is more natural operation as long as transition time T is ensured. This means that the BWP index is only applied to the scheduled PDSCH/PUSCH and does not affect to other operations such as PDCCH monitoring, periodic/aperiodic measurement/reporting, etc.

Proposal 2: BWP switching occurs right before PDSCH/PUSCH reception/transmission considering transition time.
5 Conclusion
This contribution discussed remaining issues on BWP operation and following proposals were made.
Proposal 1: If BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP.
Proposal 2: BWP switching occurs right before PDSCH/PUSCH reception/transmission considering transition time.
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