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Introduction
In this contribution, we discuss the issue about when there are two DCIs (Ex. DCI 1_1 and DCI 0_1) in the same slot both indicating BWP switch for the same cell. A recommended conclusion to clarify RAN1’s understanding for this issue is provided. This issue was discussed in the email thread [106-e-NR-7.1CRs-12] during RAN1 #106e and RAN1 conclusion for this issue was to “Continue discussions in future meetings”.
Related discussions for this issue in RAN1 #106e
In RAN1 #106e, this issue was brought up and discussed as Issue #19 in the email thread [106-e-NR-7.1CRs-12]: For all remaining issues not covered under [106-e-NR-7.1CRs-01]. The related discussion was captured in R1-2108388 [1] and copied in next page for an easy reference. It can be seen that majority of companies prefer to discuss this issue further, and companies have diverse view on the UE behaviour defined in spec:

· MTK, Huawei, ZTE: No clear definition in spec. Clarification needed.
· CATT, Samsung: Two DCIs in the same slot for BWP switch is allowed and current spec is clear.
· Qualcomm, vivo: This is an error case, no need to specify UE behaviour 

Observation 1: The issue “two DCIs in the same slot for BWP switch” was discussed as Issue #19 in the email thread [106-e-NR-7.1CRs-12]. Majority of companies prefer to further discuss this issue, and companies have diverse view on whether it is allowed in spec or should be treated as an error case.

Proposal 1: Discuss the issue “two DCIs in the same slot for BWP switch” in RAN1 #107e under agenda 7.1.
 Issue#19: R1-2107504, On two DCIs in the same slot for BWP switch, MediaTek Inc. [1]
Table 13: Please indicate your company name in either row below
“Reject”
CATT, QC, vivo, Samsung
“Continue discussions in future meetings”
MTK, NTT DOCOMO, Huawei, HiSilicon, Ericsson
Table 14: Please add your additional comment, if any, supporting your above position (refrain from reiterating your previous comment during [106-e-Prep-NR-7.1CRs])
Company 
Comment (if any)
MTK
To our understanding, spec does not have any description on whether UE expects to receive two DCIs (Ex. DCI 1_1 and DCI 0_1) in the same slot both indicating BWP switch for the same cell (an example show below). We think some discussion is needed to clarify whether this kind of scenario is allowed. A RAN1 conclusion would be enough.
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CATT
We think the cases discussed in the contribution is clear according to the current specification.
QC
This is an error case can be handled by UE implementation
Huawei, HiSilicon
We are fine to have some further discussion.
vivo
Agree with QC this is an error case, thus no need to specify the UE behaviour. 
ZTE
We are open to this issue. If clarification is needed, maybe conclusion in the Chair’s note is sufficient.
Samsung
We are agree with CATT.






Two DCIs in the same slot for BWP switch
In current spec, it is not clear what the expected UE behaviour is when NW sends two DCIs, Ex. DCI 1_1 and DCI 0_1, in the same slot for BWP change for the same cell. An example is shown in Fig. 1 below.
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Figure 1. An example of two DCIs in the same slot for BWP switch for the same cell

In Fig. 1, UE receives DCI 1_1 with k0=5 and DCI 0_1 with k2=7 at the same slot both indicating BWP change for the same cell. It is not clear what the expected UE behaviour is for the following cases:

Table I: Cases for UE receiving two DCIs in the same slot both indicating BWP switch for the same cell

	Duplex
	Both DCIs indicating the same or different DL/UL BWP pairs
	K0 = K2?
(Same SCS for DL/UL)
	Violate Spec?

	Case 1: TDD
	Same
	Yes
	Not specified

	Case 2: TDD
	Same
	No
	Not specified

	Case 3: TDD
	Different
	Yes
	Not specified

	Case 4: TDD
	Different
	No
	Not specified

	Case 5: FDD
	N/A
(no DL/UL BWP pairing in FDD)
	Yes
	Not specified

	Case 6:
FDD
	N/A
(no DL/UL BWP pairing in FDD)
	No
	Not specified



Observation 2: In current spec, it is not clear what the expected UE behaviour is when UE receives two DCIs, Ex. DCI 1_1 and DCI 0_1, in the same slot for BWP change for the same carrier. An example is shown in Fig. 1 and 6 possible cases are shown in Table I.

In current spec 38.213 [2] Chapter 12, the following UE behaviours related to DCI-triggered BWP switch are specified:
A UE does not expect to detect a DCI format with a BWP indicator field that indicates an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change, respectively [10, TS 38.133]. 
If a UE detects a DCI format with a BWP indicator field that indicates an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.


With the 38.213 [2] Chapter 12 spec quoted above, we have the following observation:

Observation 3: In current spec 38.213 [2] Chapter 12, UE is not required to receive or transmit in the BWP-changing cell from the end of the third symbol of a slot where UE receives the DL/UL BWP change indication DCI to the beginning of a slot indicated by k0/k2. Hence, take Fig. 1 as an example, the PDSCH in slot (N+5) should be dropped.

To clarify the UE behaviour for cases specified in Table I, we have the following proposal:

Proposal 2: To clarify the UE behaviour for cases specified in Table I, RAN1 to draw a conclusion based on the table shown below, where Case 1,2, 5, & 6 are allowed in Rel-15 NR with specified UE behaviour, while Case 3 & 4 are precluded in Rel-15 NR.
When UE receives two DCIs in the same slot for BWP change for the same cell:
	Duplex
	Both DCIs indicating the same or different DL/UL BWP pairs
	K0 = K2?
(Same SCS for DL/UL)
	Allowed or not
	Expected UE behaviour

	Case 1: TDD
	Same
	Yes
	Yes
	· If single DCI is detected, UE switches to the designated DL/UL BWP pair no matter which DCI is detected and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches to the designated DL/UL BWP pair based on the detected DCIs
· Both PDSCH and PUSCH scheduled by the DCIs are not dropped

	Case 2: TDD
	Same
	No
	Yes
	· If single DCI is detected, UE switches to the designated DL/UL BWP pair no matter which DCI is detected and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches to the designated DL/UL BWP pair based on the detected DCIs; earlier PDSCH or PUSCH scheduled by the 1st DCI indicating DL/UL BWP pair change will be dropped
· If PDSCH is dropped, PUSCH Tx scheduled by the 2nd DCI is kept and can be viewed as an ACK from a UE to gNB for the DL/UL BWP pair change
· If PUSCH is dropped, HARQ-ACK to the PDSCH scheduled by the 2nd DCI can be viewed as an ACK from a UE to gNB for the DL/UL BWP pair change

	Case 3: TDD
	Different
	Yes
	No
	UE does not expect this case

	Case 4: TDD
	Different
	No
	No
	UE does not expect this case

	Case 5: FDD
	N/A
(no DL/UL BWP pairing in FDD)
	Yes
	Yes
	· If single DCI is detected, UE switches its DL BWP or UL BWP to the designated one based on the detected DCI and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches its DL BWP and UL BWP to the designated ones based on the detected DCIs
· Both PDSCH and PUSCH scheduled by the DCIs are not dropped

	Case 6:
FDD
	N/A
(no DL/UL BWP pairing in FDD)
	No
	Yes
	· If single DCI is detected, UE switches its DL BWP or UL BWP based on the detected DCI and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches its DL BWP and UL BWP to the designated ones based on the detected DCIs; earlier PDSCH or PUSCH scheduled by the 1st DCI indicating DL BWP or UL BWP change will be dropped; later PDSCH or PUSCH scheduled by the 2nd DCI indicating DL BWP or UL BWP change will be kept
· There is no ACK from a UE to gNB for the DL BWP or UL BWP change indicated by the 1st DCI
· There is ACK from a UE to gNB for the DL BWP or UL BWP change indicated by the 2nd DCI




Conclusion
In this contribution, we discuss the issue about when there are two DCIs (Ex. DCI 1_1 and DCI 0_1) in the same slot both indicating BWP switch for the same cell with the following observations and proposals:

Observation 1: The issue “two DCIs in the same slot for BWP switch” was discussed as Issue #19 in the email thread [106-e-NR-7.1CRs-12]. Majority of companies prefer to further discuss this issue, and companies have diverse view on whether it is allowed in spec or should be treated as an error case.

Proposal 1: Discuss the issue “two DCIs in the same slot for BWP switch” in RAN1 #107e under agenda 7.1.

Observation 2: In current spec, it is not clear what the expected UE behaviour is when UE receives two DCIs, Ex. DCI 1_1 and DCI 0_1, in the same slot for BWP change for the same carrier. An example is shown in Fig. 1 and 6 possible cases are shown in Table I.

Observation 3: In current spec 38.213 [2] Chapter 12, UE is not required to receive or transmit in the BWP-changing cell from the end of the third symbol of a slot where UE receives the DL/UL BWP change indication DCI to the beginning of a slot indicated by k0/k2. Hence, take Fig. 1 as an example, the PDSCH in slot (N+5) should be dropped.

Proposal 2: To clarify the UE behaviour for cases specified in Table I, RAN1 to draw a conclusion based on the table shown below, where Case 1,2, 5, & 6 are allowed in Rel-15 NR with specified UE behaviour, while Case 3 & 4 are precluded in Rel-15 NR.
When UE receives two DCIs in the same slot for BWP change for the same cell:
	Duplex
	Both DCIs indicating the same or different DL/UL BWP pairs
	K0 = K2?
(Same SCS for DL/UL)
	Allowed or not
	Expected UE behaviour

	Case 1: TDD
	Same
	Yes
	Yes
	· If single DCI is detected, UE switches to the designated DL/UL BWP pair no matter which DCI is detected and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches to the designated DL/UL BWP pair based on the detected DCIs
· Both PDSCH and PUSCH scheduled by the DCIs are not dropped

	Case 2: TDD
	Same
	No
	Yes
	· If single DCI is detected, UE switches to the designated DL/UL BWP pair no matter which DCI is detected and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches to the designated DL/UL BWP pair based on the detected DCIs; earlier PDSCH or PUSCH scheduled by the 1st DCI indicating DL/UL BWP pair change will be dropped
· If PDSCH is dropped, PUSCH Tx scheduled by the 2nd DCI is kept and can be viewed as an ACK from a UE to gNB for the DL/UL BWP pair change
· If PUSCH is dropped, HARQ-ACK to the PDSCH scheduled by the 2nd DCI can be viewed as an ACK from a UE to gNB for the DL/UL BWP pair change

	Case 3: TDD
	Different
	Yes
	No
	UE does not expect this case

	Case 4: TDD
	Different
	No
	No
	UE does not expect this case

	Case 5: FDD
	N/A
(no DL/UL BWP pairing in FDD)
	Yes
	Yes
	· If single DCI is detected, UE switches its DL BWP or UL BWP to the designated one based on the detected DCI and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches its DL BWP and UL BWP to the designated ones based on the detected DCIs
· Both PDSCH and PUSCH scheduled by the DCIs are not dropped

	Case 6:
FDD
	N/A
(no DL/UL BWP pairing in FDD)
	No
	Yes
	· If single DCI is detected, UE switches its DL BWP or UL BWP based on the detected DCI and receive/transmit the corresponding PDSCH/PUSCH
· If both DCIs are detected, UE switches its DL BWP and UL BWP to the designated ones based on the detected DCIs; earlier PDSCH or PUSCH scheduled by the 1st DCI indicating DL BWP or UL BWP change will be dropped; later PDSCH or PUSCH scheduled by the 2nd DCI indicating DL BWP or UL BWP change will be kept
· There is no ACK from a UE to gNB for the DL BWP or UL BWP change indicated by the 1st DCI
· There is ACK from a UE to gNB for the DL BWP or UL BWP change indicated by the 2nd DCI
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DCI BWP switch in DCI 0-1 with K2 = 7,
DCI 1-1 with KO = 5.
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