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1 Introduction
In RAN1 #94bis meeting, the following issues were identified for carrier aggregation and BWP operation but remains FFS [1]: 
· For CA, HARQ-ACK codebook determination for the case when multiple DCIs in same PDCCH monitoring occasion scheduling respective multiple PDSCH on same cell [2]
· For BWP, clarification on centre frequency of BWP configuration Option 1 and Option 2; 
· For BWP, simultaneous active BWP switching in a cell or across cells. 
In this contribution, we discuss these FFS aspects and state our views. 
2. Discussion
2.1 Carrier Aggregation 
In Rel-15, NR supports to transmit multiple DCIs in a same PDCCH monitoring occasion scheduling respective multiple PDSCH on same cell. These DCIs may be located in a same CORESET (e.g. Case 1 in FIG.1) or within different CORESETs (e.g. Case 2 in FIG.1, with a same or different BWs) but with a same start time of search space. In current specificaiton [3] for type-2 HARQ-ACK codebook determination, HARQ-ACK bits are ordered essentially based on the PDCCH moniotoring occasions that are indexed in an ascending order of time. Hence, it remains FFS regarding the indexing PDCCH monitoring occaisions for these identified cases where multiple DCIs are located on a FDMed manner for HARQ-ACK bits determination.  
[image: ]
Figure.1 : Multiple DCIs transmission in a same PDCCH monitoring occasion
A simple way to address this FFS aspect is to generate the HARQ-ACK bit in an ascending order of CORESETS when two CORESETS are FDMed. For the case 2 where multiple DCIs located within a same CORESET, the lowest CCE index can be further used to determine the HARQ-ACK bits ordering. This HARQ-ACK generation framework can be flexibly extended for multiple active BWPs case in the later releases by adding another components of BWP order, e.g. mapping HARQ-CK bits starting in an ascending order of active BWPs within a CC. Hence, we propose:      
Proposal 1:
· For type-2 HARQ-ACK codebook determination, the HARQ-ACK bits are further ordered based on CORESET index and the lowest CCE index in case of a same start time of seach space associated with these DCIs. 

2.2 BWP operation
2.2.1 On central frequency of BWP configuration 
For both PCell and P/SCell, NR supports two options for network to configure the initial BWP with a wider BW than that of CORESET #0. More specifically for Option 2, it has been agreed by RAN1 for PCell that the initial BWP configured by SIB1 takes effect only after the initial access phase [4], as highlighted below. In other words, although initial DL BWP has been configured in SIB1, during initial access period CORESET #0 is still applied for DL scheduling (e.g. RAR) while initial UL BWP is used for UL scheduling (e.g. PRACH transmission, Msg-3). As a consequence, the central frequency of initial DL BWP (i.e. CORESET #0) and initial UL BWP can be different for a TDD UE due to different BW. Clearly, this alleviates the restriction agreed for unpaired spectrum system that DL/UL BWP pairs share the same centre frequency and typically require RF retuning and glitches.           
	Agreements:
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell


We believe this problem can be simply addressed by UE implementation e.g. retuning its RF to cover the wider initial DL BWP and initial UL BWP indicated by SIB1 during initial access so as to avoid RF retuning. It should be noted that the RAR reception is still limited to the BW of CORESET #0. 
Proposal 2:
· For a unpaired spectrum, an RRC_IDLE UE returnes central frequency to the initial UL BWP configured by SIB1 for RACH procedure. 

2.2.2  Overlapped active BWP switchings 
BWP switching operation can be done by different ways, including DCI-based and timer-based mechanisms for different use cases. With the timer-based approach, if a UE is not scheduled for a certain amount of time, i.e. expiration of timer, the UE switches its active DL BWP (or DL/UL BWP pair) to the default one. In RAN1 #94bis meeting, the issue of extended BWP switching interruption has been raised for both single CC and CA cases [5]. 
In a single CC case, it was observed that the overlapped BWP switching may occur if the length of BWP inactivity timer configured by RRC is smaller than BWP switching interrruption gap for DCI-based mechanism. However, in our view it is unclear why such a configuration would occur in practice and we therefore propose to put the restriction to exclude it thereby addressing this concern. 
Proposal 3:
· For a serving cell, a UE does not expect to be configured with a timer value of bwp-InactivityTimer that is smaller than the delay required by the UE for a DCI-based BWP switching. 

In the CA cases, the effect of overlapped BWP switching operations across CCs arises compared to the single CC case as it can also happen across CCs with parallel DCI-triggered BWP switching. However, this is believed to be identical to what happens during the SCell activation gap of Rel-10 CA, for which no UE behavior has already been standardized.   
The gNB has no knowledge of RF structure at the UE as well as when UE re-tunes its RF upon reception of the earlier BWP switching DCI. Therefore, during the switching glitch period the network woule likely not schedule another DCI on any other CCs to trigger BWP after sending the BWP switching DCI as the CC might experience a glitch due to the re-tuning. In other words, we believe the concerned cases are not likely to happen in practice. Moreover, it must be taken into account that the BWP switching can not expected to be frequent since glitches occurs in the UE when RF is retuned upon BWP switching. This concern can be addressed by gNB scheduler by deferring the second switching. We do not necessarily see the need to define a new UE behavior for this case, especially taking into account the late stage of Rel-15 NR specificaiton. We therefore suggest to keep the BWP switching function and UE behavior as currently agreed in RAN1 and leave it to be handled by gNB scheduler. 
Proposal 4:
· Avoidance of overlapped BWP switchings is left to the gNB scheduler.
· In case of overlapped BWP switching, UE behavior remains no change as in current specification.  
  
3. Conclusion 
This contribution has made several proposals to progress on the remaining FFS aspects of the CA and BWP operations: 
Proposal 1:
· For type-2 HARQ-ACK codebook determination, the HARQ-ACK bits are further ordered based on CORESET index and the lowest CCE index in case of a same start time of seach space associated with these DCIs. 

Proposal 2:
· For a unpaired spectrum, an RRC_IDLE UE returnes central frequency to the initial UL BWP configured by SIB1 for RACH procedure. 

Proposal 3:
· For a serving cell, a UE does not expect to be configured with a timer value of bwp-InactivityTimer that is smaller than the delay required by the UE for a DCI-based BWP switching. 

Proposal 4:
· Avoidance of overlapped BWP switchings is left to the gNB scheduler.
· In case of overlapped BWP switching, UE behavior remains no change as in current specification.  
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