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1. Introduction
In this contribution, remaining aspects of BWP operation are discussed. The contents of this contribution are also discussed in [1].

2. DCI contents for BWP switching
At the RAN1#AH1801 meeting, following working assumption has been achieved:
	Working assumption at RAN1#AH1801:
· 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



At the meeting, various options were proposed while no consensus was made. Even after the above working assumption was made, still concerns were raised, and the working assumption has not been confirmed yet. As such, no perfect solution has been found. Since BWP switching will not be so much frequent, e.g., during data traffic the BWP is fixed to be wide, perfect optimization for the BWP switching DCI would not be essential; hence, we propose to approve the above working assumption. In order to address the concern of cross-BWP resource allocation, having “null assignment” would be safety. Therefore, we propose following:
Proposal 1:
· Approve the following working assumption:
· Size 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
· Support null assignment for DCI formats 0-1 and 1-1 in USS indicating the BWP switching.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 0, all ‘0’ in RA field indicates null assignment.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 1, all ‘1’ in RA field indicates null assignment.
· When the DCI format 1-1 indicates null assignment and BWP switching,
· FFS: whether the UE shall feedback HARQ-ACK for the DCI indicating null assignment.
· When the DCI format 0-1 indicates null assignment and BWP switching,
· The UE shall discard all the fields in the DCI.

3. DCI size budgets
At the RAN1#AH1801 meeting, following agreements have been achieved:
	Agreements at RAN1#AH1801:
For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ



Unlike DCI formats 2-0 and 2-1, the sizes of DCI formats 2-2 and 2-3 are not explicitly configured. For simplicity, the size of DCI formats 2_2 and 2-3 should be matched to the size of DCI formats 0-0/1-0 in the CSS. Whether the size of DCI formats 0-0/1-0 is defined by the initial active DL BWP or current active DL BWP or something else should be separate discussion.
For DCI formats 2-0 and 2-1, the DCI size can be matched to any value based on the explicit RRC signaling. Therefore, any UEs can share the same DCI, regardless of whether same DL BWP is active or not. No specific limitation on the sizes of DCI formats 2-0 and 2-1 are necessary in the specification.
The above working assumption includes the max number of DCI sizes that the UE can monitor per slot (a.k.a size budget). However, this limitation itself is questionable. As specified in TS38.213 Section 10, maximum number of PDCCH blind decodes and maximum number of CCEs for channel estimation are defined. Different DCI payloads require different PDCCH blind decodes. Hence, the size budget concept itself would not be really necessary. Even if it is needed to relax decoder implementation (if it is helpful to relax it), the above working assumption creates many additional problems. Therefore, even if the limitation is kept, the value should be relaxed from 4 to 5 per slot. Besides, limiting DCI sizes for C-RNTI to 3 has no clear benefit; this should also be deleted or be relaxed from 3 to 4. Following is one way of move forward.
Proposal 2:
· Modify the working assumptions as following:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in the CSSas defined by the initial BWP
· (working assumption) At most 45 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot

4. Size of DCI format 0_0 and 1_0
At the RAN1#92 meeting, following working assumption has been achieved:
	It is replaced by the following working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· FFS: how to meet the C-RNTI size and DCI size budget per slot
· align 0-1 and 1-1
· configure active BWP such that the DCI size is the same as of the initial BWP
· do not configure 0-1 and 1-1
· do not configure 0-0/1-0 in USS
· other are not precluded
· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to



Many cases need to be considered, e.g., as following Fig. 1.
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(a) All BWP configurations includes the bandwidth of the RMSI CORESET.
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(b) Some BWP configurations includes the bandwidth of the RMSI CORESET.
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(c) None of BWP configurations includes the bandwidth of the RMSI CORESET.
Fig. 1	Examples of BWP configurations.
In addition to the above, one more case is supported where BWP configurations with different numerologies. This can be the same as case (c).
The motivation to let UEs to share the CSS b/w dedicated DL BWP configuration and initial active DL BWP. However, for UEs activating DL BWP #1 in case (b) and for UEs in case (c), such CSS sharing is no longer possible. Rather, defining the size of DCI format 0-0/1-0 in CSS for these UEs by the initial active DL BWP requires to make a rule of translating the bitfields from the initial active DL BWP to the current DL BWP.  
The BWP configurations for PCell and (P)SCell based on the latest ASN.1 is as following:
	
	P-BCH(MIB)
	SIB1
	RRC reconfiguration

	
	Pscch-ConfigSIB1
	ServCellCommon
	ServCellCommon
	ServCellDedicated

	
	
	freqInfoDL/UL (PRB indexing)
	initialBWP
	freqInfoDL/UL (PRB indexing)
	initialBWP
	initialBWP
	BWP-ToAddMod
	defaultBWP ID (DL only)
	1st activeBWP

	
	
	
	BWP-Common
	
	BWP-Common
	BWP-Dedicated
	BWP-Common + BWP-Dedicated
	
	

	PCell
	√ (for RMSI/OSI/Msg.X CORESET + RMSI search space)
	√
	√ (for OSI/Msg.X search space)
	
	[√ (BWP #1)] (To update the config from SIB1 (e.g. to enlarge the BW)
	√ (BWP #1)
	√ (BWP #2 and more)
	√ 
	

	(P)SCell
	
	
	
	√
	√ (BWP #1)
	√ (BWP #1)
	√ (BWP #2 and more)
	√ 
	√ 



SIB1 can deliver BWP-DownlinkCommon which includes numerology/bandwidth information of the BWP and PDCCH-ConfigCommon, and the PDCCH-ConfigCommon can include rmsi-SearchSpace, paging-SearchSpace, osi-SearchSpace, ra-SearchSpace, and associated CORESET configurations. It is specified that at least until RRC connection setup, paging-SearchSpace and osi-SearchSpace are associated with the RMSI CORESET. Based on these facts, the DL BWP configuration configured by SIB1 shall be the same numerology and superset bandwidth of the initial active DL BWP defined by the RMSI CORESET. In the examples of Fig. 1, the BWP-DownlinkCommon in SIB1 shall be BWP#1 or BWP#2 in case (a), or BWP#2 of case (b).
Dedicated RRC signaling can also deliver BWP-DowlinkCommon. In order to allow DL BWP configuration outside of the initial active DL BWP, the BWP-DownlinkCommon in the dedicated RRC signaling should be allowed to set with different numerology or non-superset bandwidth of the initial active DL BWP defined by the RMSI CORESET. In the example of Fig. 1, the BWP-DownlinkCommon in dedicated RRC should be allowed to be any BWP in all the cases.
BWP-DownlinkCommon can include PDCCH-ConfigCommon, while BWP-DownlinkDedicated can include PDCCH-Config. PDCCH-ConfigCommon can configure CSSs by the parameters paging-SearchSpace, osi-SearchSpace, ra-SearchSpace, ra-CORESET, etc., while PDCCH-Config can also configure CSS by setting searchSpaceType to be common. 
Taking into account the above, we propose to define the sizes of DCI format 0-0/1-0 as following:
Proposal 3:
· DCI format 0-0/1-0 is determined as following:
· In USS, the size is given by the current active DL BWP.
· In CSS(s) configured by RMSI-PDCCH-Config or by PDCCH-ConfigCommon provided by SIB1, the size is given by the initial active DL BWP.
· In CSS(s) configured by dedicated RRC signaling,
· If the current DL BWP has the same numerology as the initial active DL BWP and is the superset bandwidth of the initial active DL BWP, the size is given by the initial active DL BWP.
· Otherwise, the size is given by the current active DL BWP.

Taking the examples in Fig.1, the consequence of the above proposal is following. BWP#1 and BWP#2 in case (a) and BWP#2 in case (b) shares the CSSs with the initial active DL BWP, while others require own CSSs. Hence, it is up to the NW whether to let UEs sharing the CSSs or not.

5. Conclusion
In this contribution, we presented views on remaining issues for DCI contents and formats, and reached following proposals:
Proposal 1:
· Approve the following working assumption:
· Size 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
· Support null assignment for DCI formats 0-1 and 1-1 in USS indicating the BWP switching.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 0, all ‘0’ in RA field indicates null assignment.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 1, all ‘1’ in RA field indicates null assignment.
· When the DCI format 1-1 indicates null assignment and BWP switching,
· FFS: whether the UE shall feedback HARQ-ACK for the DCI indicating null assignment.
· When the DCI format 0-1 indicates null assignment and BWP switching,
· The UE shall discard all the fields in the DCI.
Proposal 2:
· Modify the working assumptions as following:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in the CSSas defined by the initial BWP
· (working assumption) At most 45 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
Proposal 3:
· DCI format 0-0/1-0 is determined as following:
· In USS, the size is given by the current active DL BWP.
· In CSS(s) configured by RMSI-PDCCH-Config or by PDCCH-ConfigCommon provided by SIB1, the size is given by the initial active DL BWP.
· In CSS(s) configured by dedicated RRC signaling,
· If the current DL BWP has the same numerology as the initial active DL BWP and is the superset bandwidth of the initial active DL BWP, the size is given by the initial active DL BWP.
· Otherwise, the size is given by the current active DL BWP.
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