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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following working assumption on non-fallback DCI interpretation was reached during RAN1#91 meeting [1]:
Working assumption: 
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
In this contribution, we provide our analysis and views on DCI interpretation for BWP switching.
[bookmark: _Ref129681832]Discussion
In RAN1#91 meeting, for the DCI based BWP switching, the working assumption for DCI format 0-1 or 1-1 is to either padding or truncating if the field length for each BWP is different. In the following sections, we analyze the impact of the working assumption for each DCI field.
DL DCI field interpretation
We give our analysis for each field of the DCI 1-1 in Table 1 as follows:
[bookmark: _Ref510616686][bookmark: OLE_LINK18]Table 1. Impact of working assumption for each field of DCI 1-1
	DCI information field
	Bit width
	Impact of working assumption

	Carrier indicator
	0 or 3
	Not BWP dependent

	Identifier for DCI formats
	1
	Not BWP dependent

	Bandwidth part indicator
	0,1 or 2 bits
	Not BWP dependent

	Frequency domain resource assignment
	xx
	See section 2.3

	Time domain resource assignment
	0, 1, 2, 3, or 4
	See section 2.4

	VRB-to-PRB mapping
	0 or 1
	Can be deemed as not support by default

	PRB bundling size indicator
	0 or 1
	Can be deemed as 2 PRB by default

	Rate matching indicator
	0,1 or 2
	PDSCH can be rate-matched around all configured resource sets irrespective of whether the resource sets are configured as dynamic.

	ZP CSI-RS trigger
	0,1 or 2
	PDSCH can be rate-matched around all configured ZP CSI-RS resource sets irrespective of whether the resource sets are configured as dynamic.

	TB1
	Modulation and coding scheme
	5
	Not BWP dependent

	
	New data indicator
	1
	

	
	Redundancy version
	2
	

	TB2
	Modulation and coding scheme
	5
	Can be deemed as useless for BWP switching since it is tremendous to schedule a higher rank transmission since CSI for the new BWP is not available.

	
	New data indicator
	1
	

	
	Redundancy version
	2
	

	HARQ process number
	4
	Not BWP dependent

	Downlink assignment index
	0,2 or 4
	Not BWP dependent

	TPC command for scheduled PUCCH
	2
	Not BWP dependent

	PUCCH resource indicator
	2
	Not BWP dependent

	PDSCH-to-HARQ feedback timing indicator
	3
	Not BWP dependent

	Antenna port(s)
	4,5,6
	Improper antenna ports might be selected, which may lead to poor performance. However, it is acceptable since BWP switching should not be a frequent event.

	Transmission configuration indication
	0 or 3
	Not BWP dependent

	SRS request
	2
	Not BWP dependent

	CBG transmission information (CBGTI)
	0, 2, 4, 6, or 8
	Not BWP dependent

	CBG flushing out information (CBGFI)
	0, 2, 4, 6, or 8
	Not BWP dependent

	DMRS sequence initialization
	0 or 1
	May not be able to do non-orthogonal MU-MIMO, which is acceptable


UL DCI field interpretation
We give our analysis for each field of the DCI 0-1 in Table 2 as follows:
[bookmark: _Ref510616748]Table 2 Impact of working assumption for each field of DCI 0-1
	DCI information field
	Bit width
	Impact of working assumption

	Carrier indicator
	0 or 3
	Not BWP dependent

	UL/SUL indicator
	0 or 1
	Not BWP dependent

	Identifier for DCI formats
	1 bit
	Not BWP dependent

	Bandwidth part indicator
	0, 1, or 2
	Not BWP dependent

	Frequency domain resource assignment
	XX
	See section 2.3

	Time domain resource assignment
	0, 1, 2, 3, or 4
	See section 2.4

	VRB-to-PRB mapping
	0 or 1
	Can be deemed as not support by default

	Frequency hopping flag
	0 or 1
	Can be deemed as not support by default

	Modulation and coding scheme
	5
	Not BWP dependent

	New data indicator
	1
	Not BWP dependent

	Redundancy version
	2
	Not BWP dependent

	HARQ process number
	4
	Not BWP dependent

	1st downlink assignment index
	1 or 2
	Not BWP dependent

	2nd downlink assignment index
	0 or 2
	Not BWP dependent

	TPC command for scheduled PUSCH
	2
	Not BWP dependent

	SRS resource indicator
	

 or 
	Improper resource might be indicated, which leads to poor performance. However, it is acceptable since BWP switching should not be a frequent event.

	Precoding information and number of layers
	0, 1, 2, 3, 4, 5, or 6
	Improper codebook might be selected, which may lead to poor performance. However, it is acceptable since BWP switching should not be a frequent event.

	Antenna ports
	2 to 5
	Improper antenna ports might be selected, which may lead to poor performance. However, it is acceptable since BWP switching should not be a frequent event.

	SRS request
	2 or 3
	Not BWP dependent.

	CSI request
	0, 1, 2, 3, 4, 5, or 6
	This field is useless in BWP switching since no measurement is allowed in the transition time.

	CBG transmission information (CBGTI)
	0, 2, 4, 6, or 8
	Not BWP dependent.

	PTRS-DMRS association
	0 or 2
	May limit the DMRS port number.

	beta_offset indicator
	0 or 2
	May lead to poor UCI piggyback performance.

	DMRS sequence initialization
	0 or 1
	May not be able to do non-orthogonal MU-MIMO.


If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, then a default value, e.g. all-zero, for that field can be considered by UE. For example, if only resource allocation type 0 is configured for the current BWP while resource allocation type 1 is configured for the new BWP, there will be no DCI field for VRB-to-PRB mapping for DCI format 0_1 and DCI format 1_1 in the current BWP. In this case, the VRB-to-PRB mapping bit field can be set to zero by UE.
Observation 1:  If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, a default value, e.g. all-zero, for that field can be considered by UE.
[bookmark: _Ref510097923]Frequency-domain resource allocation field interpretation
In the case frequency-domain resource assignment field size is mismatched between current BWP and new BWP, resource allocation type(s) for new BWP should be taken into account during the interpretation of this bit field:
(1) Only Type 0 resource allocation is configured for new BWP
(2) Only Type 1 resource allocation is configured for new BWP
(3) Both Type 0 and Type 1 resource allocation are configured for new BWP
For Case (1), it is straightforward that Type 0 resource allocation is used during BWP switching. According to the working assumption, the operation of truncating or padding is acceptable since 1 bit indicates 1 RBG for Type 0 resource allocation.
For Case (2), zero padding operation may lead to the scheduling limitation in the new BWP in terms of the number of PRBs. Two alternatives can be considered when Type 1 resource allocation is used during BWP switching.
· Alt. 1: Type 1 resource allocation is still used during BWP switching. Although some scheduling limitation may occur, there will be little performance degradation since BWP switching is not very frequent. Similar to the case of LTE RAR, zeros are prepended to the RA field if the scheduled bandwidth is larger than 44 RBs, and the impact of zero padding for the RIV based scheduling can be neglected. In addition, when only Type 0 resource allocation is configured for the current BWP, non-interleaved VRB-to-PRB mapping is used during BWP switching as mentioned above.
· Alt. 2: The frequency-domain resource assignment field is interpreted as Type 0 resource allocation by default even when only Type 1 resource allocation is configured for the new BWP.
For Case (3), note that the MSB of the zero-prepended information field is always 0. Therefore, Type 0 resource allocation is used during BWP switching in this case. The first lF or lF – 1 RBGs in new BWP are assignable assuming the frequency-domain resource assignment field in the BWP switch DCI of size lF.
We summarize the interpretation of the frequency-domain resource assignment in the following table.
Table 3 Interpretation of frequency-domain resource allocation for BWP switching
	
	New BWP

	
	Type 0
	Type 1
	Type 0 and 1

	Current BWP
	Type 0
	Type 0
	Alt. 1: Type 1 with non-interleaved VRB-to-PRB mapping
Alt. 2: Type 0 RA by default
	Type 0 RA by default

	
	Type 1
	
	Alt. 1: Type 1 RA with non-interleaved or interleaved VRB-to-PRB mapping
Alt. 2: Type 0 RA by default
	

	
	Type 0 and 1
	
	
	


Observation 2: The impact of working assumption on frequency resource allocation field is acceptable. Type 0 can be deemed as the default resource allocation type.
[bookmark: _Ref510097940]Time-domain resource allocation field interpretation
The transition time is defined in RAN1 #92 meeting [2] as the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI. Therefore, it will rely on a smart gNB implementation to configure large enough K0/K2 for BWP switching. Assuming a Time domain resource assignment field of size lT in the BWP switch DCI, a UE shall be expected that there is at least one row associated with large enough K0/K2 for BWP switching in the first 2^{lT} rows of the higher layer configured table pdsch-symbolAllocation for new BWP.
Proposal 1: There is at least one row associated with large enough K0/K2 for BWP switching in the first 2^{lT} rows of the higher layer configured table pdsch-symbolAllocation for new BWP, assuming a Time domain resource assignment field of bit width lT in the BWP switch DCI. 
Proposal 2: Confirm the previous working assumption on DCI interpretation for BWP switching.
[bookmark: _GoBack]Conclusions
Observation 1:  If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, a default value, e.g. all-zero, for that field can be considered by UE.
Observation 2: The impact of working assumption on frequency resource allocation field is acceptable. Type 0 can be deemed as the default resource allocation type.
Proposal 1: There is at least one row associated with large enough K0/K2 for BWP switching in the first 2^{lT} rows of the higher layer configured table pdsch-symbolAllocation for new BWP, assuming a Time domain resource assignment field of bit width lT in the BWP switch DCI. 
Proposal 2: Confirm the previous working assumption on DCI interpretation for BWP switching.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
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