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1 Introduction

This contribution addresses some open issues involving BWP operation including the remaining details of BWP switching by DCI and BWP transition rules. Some of these open issues were summarized in [1]. 
2 Discussion
2.1 Remaining issues with BWP switching

Extensive discussions took place at the past few RAN1 meetings regarding interpretation of a DCI field in a DCI indicating a BWP switch when its size relative to the current BWP is different from the corresponding size, if present, in the target BWP. As a conclusion of this discussion the following agreement was made at RAN1 #92bis,

	Agreements:

Confirm the following working assumption with updates:

· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:

· Zero-pad too small bitfields to match the new BWP

· Truncate too large bitfields to match the new BWP
· The truncation is done from MSB (including the bit indicating the resource allocation type)

· Zero-padding is done for MSB


Based on this agreement some additional minor details can be discussed and hopefully agreed to complete specification of DCI-based BWP switching.
A first issue is that most PDSCH and PUSCH transmission related features, as defined by the higher layer parameters PDSCH-Config and PUSCH-Config, are BWP-specific. Therefore, a transmission feature may be enabled (disabled) in the currently active BWP but is disabled (enabled) on the target BWP (the one indicated by the BWP field of a switching DCI). We propose that when a transmission feature is disabled in the currently active BWP but enabled in the target BWP, for the purpose of reception of the PDSCH or transmission of PUSCH in the target BWP, the UE may assume that the feature is temporarily disabled. Conversely, if a transmission feature is enabled in the currently active BWP but disabled in the target BWP, the UE ignores the corresponding DCI field in the DCI indicating a BWP switch.
Proposal 1: when a UE receives a PDCCH indicating a BWP switch to a target BWP

· If a transmission feature configured for the currently active BWP is not configured for the target BWP, the UE ignores the corresponding field in the received DCI,

· If a transmission feature configured for the target BWP is not configured for the currently active BWP, the UE assumes the feature is temporarily disabled for the purpose of PDSCH reception or PUSCH transmission on the target BWP after the switch.

We consider what, if any, further refinements can be added on top of the agreement on truncation/zero padding for a DCI field that is common to DCIs mapped transmitted on both the currently active and target BWPs. 
First, it should be clear that there is no issue with truncation when the field size on the target BWP is equal to or smaller than the field size on the currently active BWP where the BWP switching DCI is received. 
When zero padding is applied, some analyses of possible issues were shown in several previous contributions (see e.g. [2], [3]) but there was no consensus that these issues represented a systemic error. This is partly because BWP switch is relatively infrequent and secondly, for many practical scenarios zero padding would work without severe scheduling restrictions. 

Nevertheless, we consider if any enhancements are appropriate for the frequency domain RA field. It was previously argued that zero padding the RA field to match the required bit width for a larger BWP could lead to severe scheduling restrictions for RA Type 1. It should be noted that the same problem is observed for same-BWP scheduling in a USS, where it was agreed that once the number of DCI sizes addressed to C-RNTI is 3, before consideration of DCI 0_0/1_0 mapped onto a USS, the size of DCI formats 0_0/1_0 when mapped to a USS is determined by the size of the initial DL BWP. This is an even more serious problem because scheduling with DCI formats 0_0/1_0 in the USS can be in every slot. One solution proposed in the DL control session is to either apply contiguous resource allocation to PRB groups or to directly scale the starting PRB and number of PRBs derived from the RIV value obtained in a DCI transmitted in a smaller BWP [4]. If such a frequency domain RA translation mechanism is agreed for DCI formats 0_0/1_0, it can also be applied for DCI formats 0_1/1_1 indicating a BWP switch to a larger BWP.
Proposal 2: if a frequency domain RA translation from the initial DL BWP to a larger active DL/UL BWP is agreed for DCI formats 0_0/1_0 when mapped to the USS of the active BWP, it can also be adopted for RA Type 0 scheduling in a target BWP when a switching indication is received in DCI format 0_1 or 1_0 on a smaller active BWP.

For RA Type 0 zero padding is sufficient as is, i.e. only RBGs in the target BWP that correspond to the LSBs defined by the frequency domain RA field of the switching DCI can be scheduled.
We previously discussed the impact of zero-padding on other DCI fields in [3] and provide some updated observations here:

· For the time domain resource allocation field, common entries are likely across BWPs and more importantly, at least one configured entry needs to support a scheduling delay (K0 or K2) that is long than the BWP transition delay.
· Zero padding has minor to moderate impact on other configurable DCI fields.
· The impact on fields such as rate matching resource indication, SRS resource indication, antenna ports and precoding indication can be handled by gNB implementation given that the impact is limited to only the first PDSCH or PUSCH on the target BWP.
2.2 On QCL relationship during BWP switching

The topic of QCL assumption by a UE in a new BWP after a BWP switch was mentioned in [2]. The list of TCI states linking the PDSCH DMRS with DL RS (SSB, CSI-RS, and TRS) is BWP-specific. For receiving the PDSCH scheduled by a switching DCI in a target BWP, the UE may have no choice but to assume the same QCL relationship between DL RS and PDSCH DMRS as for the previous BWP since it has not had time to perform measurements on DL RS in the new BWP. Subsequently, the UE may need some time to derive large-scale properties such as delay, Doppler or spatial Rx parameters. It is unclear whether a transition period after the BWP switch should be specified, during which the QCL assumptions are based on DL RS in the previously active BWP.

Firstly, we are of the opinion that in most cases QCL assumptions between PDSCH DMRS and DL RS are likely to be similar across BWPs in a cell. In the event that this is not the case, it should be up to the network how/when to schedule a UE with different QCL relationship. 
Secondly, we note that the higher layer parameter tci-PresentInDCI may not be enabled in the previous BWP but this would not preclude a switch to a BWP where tci-PresentInDCI is enabled. Finally, it should also be noted that this is not a new issue as the same is true when a UE is initially configured with DL RS. Here also the UE needs some time to perform measurements on the DL RS before QCL linkage is meaningful but time gap would not prevent the network from scheduling PDSCH/PUSCH in the interim. Therefore, it is not necessary to specify a transition window after a BWP switch during which the QCL assumptions of the previous BWP are valid. 

Observation: it is not necessary to specify a transition period after a BWP switch during which the QCL assumptions in the previous BWP are assumed to be valid. Any further discussion could be handled in the MIMO session since the issues raised are not unique to BWP operation.
3 Conclusion
This contribution discussed a few open issues regarding BWP operation. The observations and proposals are as follows:
· Proposal 1: when a UE receives a PDCCH indicating a BWP switch to a target BWP

· If a transmission feature configured for the currently active BWP is not configured for the target BWP, the UE ignores the corresponding field in the received DCI,

· If a transmission feature configured for the target BWP is not configured for the currently active BWP, the UE assumes the feature is temporarily disabled for the purpose of PDSCH reception or PUSCH transmission on the target BWP after the switch.
· Proposal 2: if a frequency domain RA translation from the initial DL BWP to a larger active DL/UL BWP is agreed for DCI formats 0_0/1_0 when mapped to the USS of the active BWP, it can also be adopted for RA Type 0 scheduling in a target BWP when a switching indication is received in DCI format 0_1 or 1_0 on a smaller active BWP.
· Observation: it is not necessary to specify a transition period after a BWP switch during which the QCL assumptions in the previous BWP are assumed to be valid. Any further discussion could be handled in the MIMO session since the issues raised are not unique to BWP operation.
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