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1. Introduction
In this contribution, we discuss remaining details on interpreting TCI bitfield in DCI considering BWP switching.
2. Discussion
TCI bitfield interpretation
In RAN1 #93 meeting, an agreement has been reached in BWP session
	· Agreements:
·         When DCI format 1_1 is used for active BWP switching,

· For “transmission configuration indication” bitfield, 

· When there is no TCI bitfield in the BWP switching DCI, a UE follows the TCI indication defined in the spec, assuming the TCI bitfield disabled, based on the old active DL BWP

· Otherwise, no further special handling, in addition to MSB truncation and zero-padding, is needed 


Based on the agreement, if there is TCI bitfield in a BWP-switching DCI, UE may truncate or zero-pad TCI field according to TCI bitfield size in target BWP. However, if some CORESETs in the target BWP configured with tci-PresentInDCI 'enabled', but others are not, how UE assumes TCI bitfield size in the target BWP is not clear and shall be further clarified. 
In order to clarify this, we have the following analysis step by step. 

For a BWP where some CORESETs configured with tci-PresentInDCI 'enabled' and others are not, based on current standard [3], zero-bits shall be appended for size alignment in DCI format 1_1 in the BWP. Based on observation in our company’s contribution [6], we assume the appended zeroes for size alignment of DCI format 1_1 in the BWP is appended on the corresponding location of bitfields across CORESETs in the BWP (e.g. middle of DCI format 1_1). It could be illustrated in Figure 1.
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Figure 1

However, it is still unclear that whether appended zeroes in the corresponding location of TCI bitfield could be considered as information field? It correspondingly has an impact on how UE determines TCI bitfield size in target BWP when receiving a BWP-switching DCI, as illustrated in Figure 1. 
Here, we list all possible cases in following table, which may happen during BWP switching. We have the following scenarios and notations. 
· BWP switches from old BWP to target BWP.

· CORESET A and CORESET B are two CORESETs in the target BWP.
· Enable means tci-PresentInDCI is configured 'enabled' for scheduling CORESET.

· Disable means tci-PresentInDCI is not configured for scheduling CORESET.


	      Target BWP

Old BWP
	CORESET A, Enable, '3 bits'

CORESET B, Enable, '3 bits'
	CORESET A, Disable, ''

CORESET B, Disable, ''
	CORESET A, Enable, '3bits'

CORESET B, Disable, '000' to align DCI size

	Disable, ''
	Case 1

· 0->0

· The UE receives PDSCH by a TCI state of scheduling CORESET.

	Disable, '000' to align DCI size
	Case 2

	Case 3
	Case 4

	Enable, '111' (a TCI bitfield value)
	Case 5

· 3->3

The UE receives PDSCH by a TCI state mapped to '111'.
	Case 6


	Case 7


Two assumptions are listed for following analysis. 

The first assumption is appended zeroes could be considered as information field, 

· For case 2, the UE would consider it’s a 3 -> 3 (old BWP with TCI bitfield -> target BWP with TCI bitfield), and receives PDSCH by a TCI state mapped to '000', which may not be a TCI state of the scheduling CORESET. It’s not reasonable that the UE receives PDSCH by a TCI state mapped to '000', instead of a TCI state for receiving scheduling CORESET. Hence, for case 2, the assumption may incur an issue.

· For case 3, the UE would consider it’s a 3 -> 0 and receives PDSCH by a TCI state of scheduling CORESET. The assumption works for case 3.

· For case 4, it’s similar to case 2. The UE would consider it’s a 3 -> 3 and receives PDSCH by a TCI state mapped to '000', which may not be a TCI state of the scheduling CORESET. Hence, for case 4, the assumption may also incur an issue.

· For case 6, the UE would consider it’s a 3 -> 0 and receives PDSCH by a TCI state of the scheduling CORESET. However, it’s not reasonable that the UE is indicated by a TCI state in a DCI in the old BWP while receiving PDSCH by a TCI state of scheduling CORESET.

· For case 7, we think based on this assumption it could work well.

The second assumption is appended zeroes could not be considered as information field,

· For case 2, case 3, case 4, it’s the same as case 1. The UE would consider it’s a 0 -> 0 and receives PDSCH by a TCI state of the scheduling CORESET.

· For case 6, the UE would consider it’s a 3 -> 0 and receives PDSCH by a TCI state of the scheduling CORESET. However, it’s not reasonable that the UE is indicated by a TCI state in a DCI in the old BWP while receiving PDSCH by a TCI state of scheduling CORESET.

· For case 7, because this assumption is appended zeroes could not be considered as information field, it’s hard for UE to determine whether 3 bits TCI bitfield exists in target BWP or not.

It’s necessary to clarify that which assumption is RAN1’s assumption for current NR standard.
In our opinions, since purpose of appended zeroes is just for size alignment of DCI format 1_1, we prefer the second assumption. Accordingly, we would like to fix the issue for case 6 and case 7 based on the second assumption. Not to mention that the appended zeroes for size alignment of DCI format 1_1 may be appended on the end of DCI format 1_1 [6]. If in this way, it is less sensible that the appended zeroes is considered as information field.
Proposal 1: For DCI size alignment padding zeroes, clarify that the appended zeroes is not considered as an information field.

Following proposal 1, one simple way to fix case 6 and 7 is that TCI bitfield is not truncated when carried in a BWP-switching DCI, assuming all CORESETs in target BWP configured with tci-PresentInDCI 'enabled'. In such way, UE’s behavior is also unified for both cases that TCI bitfield is present in a BWP-switching DCI and TCI bitfield is absent. 

It could be summarized as following.

	   Target BWP

Old BWP
	CORESET A, Enable, '3 bits'

CORESET B, Enable, '3 bits'
	CORESET A, Disable, ''

CORESET B, Disable, ''
	CORESET A, Enable, '3bits'

CORESET B, Disable, '000' to align DCI size

	Disable, ''
	Case 1, (Case2, Case 3, Case 4)

· 0->0

· The UE receives PDSCH by a TCI state of scheduling CORESET.



	Disable, '000' to align DCI size
	

	Enable, '111' (a TCI bitfield value)
	Case 5, Case 6, Case 7

· 3->3

The UE receives PDSCH by a TCI state mapped to '111'.


In addition, even the first assumption is RAN1’s common understanding, we think UE’s behaviors for case 2, case 4 and case 6 need to clarify. Based on above analysis, we have the following proposals. 
Proposal 2: When DCI format 1_1 is used for active BWP switching,

· For “transmission configuration indication” bitfield, when there is TCI bitfield in the BWP switching DCI, a UE follows the TCI indication in the TCI bitfield, assuming all CORESETs in target BWP configured with tci-PresentInDCI 'enabled'.  
Proposal 3: Adopt the following TP 
	38.212

Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is not present in the DCI format 1_1, the UE assumes tci-PresentInDCI  is not enabled for the indicated bandwidth part.
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is present in the DCI format 1_1, the UE assumes tci-PresentInDCI is enabled for the indicated bandwidth part. 


Note: Above TP needs to be further modified if TP in proposal 4 is agreed
Editorial TP
Furthermore, wording in current standard [3] quoted as below needs to be modified. Since tci-PresentInDCI is a per CORESET parameter, it may be confusing for a UE saying that tci-PresentInDCI is enabled for a BWP. Therefore, we have the following proposals. 
 Proposal 4: Adopt the following TP: 
	38.212

Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is not present in the DCI format 1_1, the UE assumes tci-PresentInDCI is not enabled for all CORESETs in the indicated bandwidth part. 


3. Conclusion

In this contribution, we propose the following:
Proposal 1: For DCI size alignment padding zeroes, clarify that the appended zeroes is not considered as an information field. 

Proposal 2: When DCI format 1_1 is used for active BWP switching,

· For “transmission configuration indication” bitfield, when there is TCI bitfield in the BWP switching DCI, a UE follows the TCI indication in the TCI bitfield, assuming all CORESETs in target BWP configured with tci-PresentInDCI 'enabled'.  

Proposal 3: Adopt the following TP: 

	38.212

Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is not present in the DCI format 1_1, the UE assumes tci-PresentInDCI is not enabled for the indicated bandwidth part.
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is present in the DCI format 1_1, the UE assumes tci-PresentInDCI is enabled for the indicated bandwidth part. 


Proposal 4: Adopt the following TP:

	38.212

Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "Transmission configuration indication" field is not present in the DCI format 1_1, the UE assumes tci-PresentInDCI is not enabled for all CORESETs in the indicated bandwidth part.
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