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1. Introduction
In RAN1 #99 meeting [1], one agreement for TCI bitfield in DCI format 1_2 is in the following.
	RAN1 #99 meeting
Agreements:

Support additional 1 or 2 bits for “Transmission configuration indication” in DCI format 1_2 

· The candidate value of range for tci-PresentInDCI-ForDCIFormat1_2 is {1, 2, 3} 

· 0 bit for “Transmission configuration indication” in DCI format 1_2 if tci-PresentInDCI-ForDCIFormat1_2 is not configured
· Same RRC configuration on the TCI state list for DCI format 1_1 and DCI format 1_2

· Same TCI states for DCI format 1_1 and DCI format 1_2 are activated by MAC CE

· If 1 bit is configured, then the first two TCI states activated by MAC CE can be dynamically indicated by this 1 bit for single TRP
· If 2 bits is configured, then the first four TCI states activated by MAC CE can be dynamically indicated by this 2 bits for single TRP


In [2], description for the parameter tci-PresentInDCI-ForDCIFormat1_2 is quoted below.
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range

	DCI format 
	38.212
	Section 7.3.1 for 38.212
Section 5.1.5 for 38.214
	ControlResourceSet
	　
	tci-PresentInDCI-ForDCIFormat1_2
	New
	tci-PresentInDCI-ForDCIFormat1_2
	Configure the number of bits for “Transmission configuration indication” in DCI format 1_2. When the field "tci-PresentInDCI-ForDCIFormat1_2" is absent in the IE, then 0 bit for "Transmission configuration indication" in DCI format 1_2.
	1, 2, 3


In this contribution, we discuss remaining issue for TCI bitfield in DCI format 1_2. 
2. Discussion

In Rel-15 NR, whether a TCI bitfield is in DCI format 1_1 is determined based on TCI-PresentInDCI in CORESET information element. If TCI-PresentInDCI is enabled, size of TCI bitfield is 3 bits in DCI format 1_1. Otherwise, TCI bitfield is not present (e.g., 0 bits) in DCI format 1_1. In addition, since TCI-PresentInDCI is a CORESET specific parameter rather than a BWP specific parameter, for a DCI indicating BWP switching, UE assumes that size of TCI bitfield (e.g., 0 or 3 bits) in target BWP is the same as scheduling CORESET in current BWP. In other words, in case TCI-PresentInDCI is enabled, UE receives scheduled PDSCH in target BWP via a TCI state indicated by the TCI bitfield in scheduling DCI. In case TCI-PresentInDCI is disabled, UE receives scheduled PDSCH in target BWP via a TCI state of the scheduling CORESET. 

For new DCI format (i.e., DCI format 1_2) scheduling Rel-16 URLLC, a more compact size of DCI is considered. In RAN1 #99 meeting, size of TCI bitfield in DCI format 1_2 is agreed to be configured with more candidate values like 1, 2 bits additional to 0, 3 bits.  According to current running CR [3], handling TCI bitfield for BWP switching DCI format 1_2 is similar to DCI format 1_1 in Rel-15 NR. However, since TCI-PresentInDCI could be configured as 1, 2, 3 bits, it’s not clear for the size of TCI bitfield of target BWP according to current running CR that the UE assume TCI bitfield is enabled for all CORESETs in target BWP. It may have impact on whether the UE performs zero padding or truncating on the TCI bitfield. In addition, it may cause problem if different assumption of size of TCI bitfield for all CORESETs in target BWP between UE and gNB. For example, in figure 1, a UE is configured with tci-PresentInDCI-ForDCIFormat1_2 as 2 bits for a DCI format 1_2 in a CORESET. For a received DCI format 1_2 indicating BWP switching, if spec does not specify how many bits of TCI bitfield the UE assume for all CORESETs in target BWP, it may cause misalignment between gNB and UE when gNB assumes no truncation or zero padding for TCI bitfield “10” while truncated TCI bitfield state “0” is performed by UE (if UE assumes 1 bits of TCI bitfield for all CORESETs in target BWP).

	TCI bitfield value 
	TCI state
	
	TCI bitfield value 
	TCI state

	00
	A
	
	0
	A

	01
	B
	
	1
	B

	10
	C
	
	
	

	11
	D
	
	
	

	Current BWP
	
	UE assume 1 bits for TCI bitfield for all CORESETs in target BWP


Figure. 1

In our view, since TCI state association or a TCI code-point could be reused after BWP change, it’s not necessary for UE to assume less bits for TCI bitfield. In addition, it may be fine for UE to assume larger bits for TCI bitfield since padding zero does not change the amount of TCI states that DCI format 1_2 can indicate. However, in our view, it’s simpler to follow similar logic in Rel-15 NR that by assuming same size of TCI bitfield as current CORESET for all CORESETs in target BWP for a BWP switching DCI. In other words, for a DCI format 1_2 indicating BWP switching and with configured tci-PresentInDCI-ForDCIFormat1_2, the UE assume same size of TCI bitfield in DCI format 1_2 and enabled for all CORESETs in target BWP. Figure 2 is an example for illustrating the solution.

	TCI bitfield value 
	TCI state
	
	TCI bitfield value 
	TCI state

	00
	A
	
	00
	A

	01
	B
	
	01
	B

	10
	C
	
	10
	C

	11
	D
	
	11
	D

	Current BWP
	
	UE assume the same number of bits for TCI bitfield for all CORESETs in target BWP


Figure. 2

Observation:  For TCI bitfield with configured tci-PresentInDCI-ForDCIFormat1_2 in a DCI format 1_2 indicating BWP switch, it’s not clear how the UE assume size of TCI bitfield for all CORESETs in target BWP.
Proposal: Adopt following TP.
<Text proposal>

	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 is not configured; otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 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, 
-
if the higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 is not configured for the CORESET used for the PDCCH carrying the DCI format 1_2,

-
the UE assumes tci-PresentInDCI-ForDCIFormat1_2 is not configured for all CORESETs in the indicated bandwidth part;
-
otherwise,
-
the UE assumes tci-PresentInDCI-ForDCIFormat1_2 for all CORESETs in the indicated bandwidth part is configured
 and with same value as the higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 for the CORESET used for the PDCCH carrying the DCI format 1_2.


3. Conclusion

According to the discussion mentioned above, we have the following proposals. 
Observation:  For TCI bitfield with configured tci-PresentInDCI-ForDCIFormat1_2 in a DCI format 1_2 indicating BWP switch, it’s not clear how the UE assume size of TCI bitfield for all CORESETs in target BWP.
Proposal: Adopt following TP.
<Text proposal>
	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 is not configured; otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 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, 
-
if the higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 is not configured for the CORESET used for the PDCCH carrying the DCI format 1_2,

-
the UE assumes tci-PresentInDCI-ForDCIFormat1_2 is not configured for all CORESETs in the indicated bandwidth part;
-
otherwise,
-
the UE assumes tci-PresentInDCI-ForDCIFormat1_2 for all CORESETs in the indicated bandwidth part is configured
 and with same value as the higher layer parameter tci-PresentInDCI-ForDCIFormat1_2 for the CORESET used for the PDCCH carrying the DCI format 1_2.
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