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1 Introduction

In RAN1#98bis, timeline requirement between a DL BWP switching DCI and a PUCCH (or a PUSCH) that the UE would multiplex a HARQ-ACK codebook was discussed for Type-1 and Type-2 HARQ-ACK codebook. The following conclusions were achieved:
Conclusion:

· For type-2 HARQ-ACK codebook, for the issue raised in R1-1910312, the UE behaviour is not defined 

· No CR is necessary

Conclusion:

· For Type-1 HARQ-ACK codebook, if the HARQ-ACK codebook size is changed due to BWP switching, the UE behaviour for the HARQ-ACK transmission is not defined.

Check till RAN1#99 whether or not to have a CR

In this contribution, we give our further analysis on the timeline requirement for BWP switch and one companion draft CR is provided.
2 Discussion

For Type-1 HARQ-ACK codebook, the current specification is as follows in 38.213.
	Section 9.1.2.1
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 is before the slot for the active DL BWP change on serving cell 
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 or the active UL BWP change on the PCell 
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if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot 
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, at least one symbol of the PDSCH time resource derived by row 
[image: image19.wmf]r

 is configured as UL where 
[image: image20.wmf]k

K

,

1

 is the k-th slot timing value in set 
[image: image21.wmf]1

K

, 

[image: image22.wmf]r

R

R

\

=

;
else

[image: image23.wmf]1

+

=

r

r

; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and 
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The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
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A UE does not expect to detect a DCI format switching a DL BWP within 
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 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where 
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 is defined in Subclause 9.2.3. 
Section 9.1.2.2

A UE does not expect to detect a DCI format switching a DL BWP within 
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Figure 1 Example when PUCCH and DCI indicating UL BWP switch on PCell in the same slot
The UE behavior for Type-1 HARQ-ACK codebook transmission in case HARQ-ACK codebook size is changed due to BWP switching is not defined according to the conclusion in RAN1#98bis. If there is still description of HARQ-ACK codebook construction due to BWP change in the specification it may give ambiguity that whether UE and gNB should follow what defined in the specification when BWP change happens with impact on HARQ-ACK codebook or such case is considered as error case. Hence we think it is better to remove the description of BWP switching behaviour in the specification, so as to align with the conclusion and avoid different understandings in future.

In addition, based on the conclusion for type 1 codebook in RAN1#98bis, only HARQ-ACK codebook size change is covered in this conclusion, and there is no conclusion when HARQ-ACK codebook size is not changed but the content is changed due to BWP switching. This could happen when N1 SLIV in the slot before BWP switching is removed by following current specification and N1 SLIV based on new TDRA table in the slot after BWP switching is added. We believe that same handlig should apply for such case as the case with codebook size change. Hence, we prefer to remove description of BWP change behavior in the specification to avoid different understandings of such case.
What’s more, according to the yellow highlight condition in above pseudo code of Type-1 codebook, HARQ-ACK for PDSCH(s) in slots before the slot for active DL BWP change or active UL BWP change on PCell will be excluded from the codebook when the PUCCH with corresponding HARQ-ACK(s) is transmitted on the first three symbols within a slot in which a DCI indicating UL BWP change on PCell is transmitted, as shown in Figure 1. By following the conclusion made in RAN1#98bis, no UE behavior is defined in this case. However, UE could not change the HARQ-ACK codebook according to BWP change since PUCCH transmission is finished before UE finishes the receiving of DCI indicating active UL BWP change on PCell, which means in such case there could be clear UE behavior to transmit such PUCCH without considering the BWP change. Similiarly, the issue also exists for a DL BWP change on any serving cell if there is a PUCCH with HARQ-ACK transmitted in the first three symbols of a slot in which a DCI indicating DL BWP change is transmitted. To preclude this case as an error case, the yellow part within the pseudo-code should be modified. Hence, we prefer to remove description of BWP change behavior in the specification to avoid any further modification
Since based on the intention of conclusion, gNB should not schedule a BWP change between the DL transmission and corresponding HARQ-ACK, which means BWP change between the DL transmission and corresponding HARQ-ACK will never happen. Hence, to avoid the complex modification and give a clear UE behaviour, we prefer to remove the description of BWP change related behaviour in the specification.
Proposal 1: For Type-1 HARQ-ACK codebook, the related description of BWP change should be removed from Type-1 codebook determination and the time gap definition of BWP switch should also be removed.
For Type-2 HARQ-ACK codebook, since there is no time gap definition but there is description of BWP change related behaviour in the specification, it is not clear that whether BWP change is not allowed between DL transmission and UL channel carrying the corresponding HARQ-ACK, or it can be allowed but considering as an error case when there is no enough time to generate HARQ-ACK codebook according to BWP change. To make a clear UE behaviour and align with type-1 HARQ-ACK codebook, we prefer to remove the description of BWP change related behaviour for type 2 HARQ-ACK codebook as well.
Proposal 2: For Type-2 HARQ-ACK codebook, the related description of BWP change should be removed from Type-2 codebook determination.
3 Conclusion
This contribution discussed the issues on the timeline requirement for BWP switch. We give the following proposals and also provide a corresponding CR:
Proposal 1: For Type-1 HARQ-ACK codebook, the related description of BWP change should be removed from Type-1 codebook determination and the time gap definition of BWP switch should also be removed.
Proposal 2: For Type-2 HARQ-ACK codebook, the related description of BWP change should be removed from Type-2 codebook determination.
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