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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]In RAN1#111 meeting, issues on PDCCH monitoring adaptation and active BWP switching was discussed and part of issues was resolved [1]. The remaining issue is active BWP change is triggered by the same DCI that also indicates PDCCH monitoring adaptation. 
In this contribution, we will further discuss the remaining issue. 
[bookmark: _Ref129681832]Discussion
[bookmark: OLE_LINK4]According to the FL summary [1], two directions were provided for the issue on active BWP change is triggered by the same DCI that also indicates PDCCH monitoring adaptation.
	· [bookmark: OLE_LINK5]Direction 1: PDCCH monitoring adaptation is according to the DCI indication interpreted based on target BWP configuration. Yet the application timing of PDCCH monitoring adaptation is after BWP switch
· Direction 2: PDCCH monitoring adaptation is not applied for this case, and UE PDCCH monitoring after BWP switch is based on default setting (as the case active BWP change is triggered by expiration of bwp-InactivityTimer)  


In TS 38.213 [2], the following specification describes how to interpret each field in the DCI in case of a DCI indicating BWP switching. According to the specification, each field of the DCI is interpreted based on the target BWP configuration. In case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, the same principle should be also applied, i.e., the indicated PDCCH monitoring adaptation is interpreted based on the target BWP configuration. In Direction 2, the indicated PDCCH monitoring adaptation is ignored, which does not match the current principle.
	TS38.213 v17.4.0
[bookmark: _Toc122000487][bookmark: _Toc45699226][bookmark: _Toc36498198][bookmark: _Toc29917324][bookmark: _Toc29899588][bookmark: _Toc29899170][bookmark: _Toc29894871][bookmark: _Toc26719431][bookmark: _Toc20311606][bookmark: _Toc12021494][bookmark: _Ref496621482]12	Bandwidth part operation 
<omitted>
… If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 
<omitted>


Observation 1: Direction 2 does not match the principle of DCI based BWP switching in current specification.
According to the current specification as follows, it implies that SSSG0 is a sparse SSSG and used for UE power saving. For DCI based BWP switching, the DCI may indicate to switch to a wider BWP from a narrow BWP due to the more traffic data. In this case, if Direction 2 is applied, the UE will switch to a sparse SSSG even there is more data transmission, which is not reasonable. Although gNB can send another DCI to indicate to switch to a dense SSSG on the new active BWP, it is not a straightforward way and more latency will be introduced. As another example, after the data transmission is completed, a DCI may indicate to switch to a narrow BWP and skip PDCCH monitoring for a duration for power saving. If Direction 2 is applied, UE will not perform the indicated PDCCH skipping, UE power saving gain will be reduced. From the view of gNB side, gNB has the flexibility to determine the UE’s behavior by Direction 1. By Direction 2, gNB will loss the flexibility without any benefit.
	TS38.213 v17.4.0
[bookmark: _Toc45699217][bookmark: _Toc36498189][bookmark: _Toc29917315][bookmark: _Toc29899586][bookmark: _Toc29899168][bookmark: _Toc29894869][bookmark: _Toc122000476]10.4	Search space set group switching and skipping of PDCCH monitoring
<omitted>
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring an active DL BWP of on a serving cell and the timer is running, the UE
-	resets the timer after a slot of the active DL BWP of the serving cell if the UE detects a DCI format in a PDCCH reception in the slot for with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
-	otherwise, decrements the timer value by one after a slot of the active DL BWP of the serving cell
When the timer expires in a first slot, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 starting in a second slot that
-	is not earlier than  symbols after the first slot when ,
-	is a first slot in a slot group of  slots that is not earlier than  symbols after the first slot when ,
-	is not earlier than a slot where a PDCCH skipping duration expires, if applicable
<omitted>


Observation 2: By Direction 2, gNB will loss the flexibility without any benefit.
Additionally, Direction 2 has more specification impact than Direction 1. For Direction 1, the only impact is to specify the application delay of PDCCH monitoring adaptation. For Direction 2, it needs to modify the interpretation of the field in DCI and specify the application delay of PDCCH monitoring adaptation.
Observation 3: Direction 2 has more specification impact than Direction 1.
Based on the discussion, Table 1 summaries the comparison of the two directions and we have the following proposal.
Table 1 Comparison of the two directions for the issue of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously
	
	Direction 1: PDCCH monitoring adaptation is according to the DCI indication interpreted based on target BWP configuration. Yet the application timing of PDCCH monitoring adaptation is after BWP switch
	Direction 2: PDCCH monitoring adaptation is not applied for this case, and UE PDCCH monitoring after BWP switch is based on default setting

	Align to the principle of BWP switching in current specification
	Align
	Not align

	Performance
	No impact
	gNB need send another DCI to indicate SSSG switching or PDCCH skipping on the new active BWP, therefore more latency or less power saving gain will be introduced.

	gNB’s flexibility
	gNB has the flexibility to determine UE’s behaviour
	gNB loss the flexibility

	Specification impact
	Specify the application delay of PDCCH monitoring adaptation
	· Modify the interpretation of the field in DCI and specify the UE behaviour on the target BWP
· Specify the application delay of PDCCH monitoring adaptation.



Proposal 1: In case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, the same principle of DCI based BWP switching in the current specification should be applied, i.e., the indicated PDCCH monitoring adaptation is interpreted based on the target BWP configuration.
In current specification, the application delay of PDCCH monitoring adaptation is specified as follows. Due to the limited time, we don’t have enough time to discuss the impact of cross BWP scheduling in the previous meetings. Hence, the application delay in the current specification is more suitable to the case of same BWP scheduling. In RAN1#111 meeting, some companies think that the application delay is used for the case of both same BWP scheduling and cross BWP scheduling. However, if the application delay is used for cross BWP scheduling, other issues will be introduced.
	TS38.213 v17.4.0
10.4	Search space set group switching and skipping of PDCCH monitoring
<omitted>
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when 
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. …
<omitted>



Since the source BWP and the target BWP may have different subcarrier spacing, one issue is how to understanding the above application delay for the indicated PDCCH monitoring adaptation. Figure 1 shows an example of the BWP switching delay and application delay of PDCCH skipping indication. As mentioned above, the indicated PDCCH skipping duration is started from the first slot that is after the last symbol of the DCI indicating PDCCH skipping. As shown in Figure 1, it is not clear which one the first slot of PDCCH skipping duration is, i.e., the slot on source BWP or target BWP. In this case, the current specification is not clear. The similar issue exists for SSSG timer in SSSG switching mechanism.

Figure 1 Example of BWP switching delay and application delay of PDCCH skipping indication
Observation 4: In case of cross BWP scheduling with different SCS, the application delay in current specification is not clear.
Another issue is PDCCH skipping duration or SSSG timer will be started before the target BWP is active if the above application delay is used for cross BWP scheduling. As the following description in the specification, the UE is not required to receive or transmit signal during BWP switching delay, SSSG timer may be expired in advance, which brings some impact of performance. Also, the PDCCH skipping duration will be completed in advance, the power saving gain will be reduced. Therefore, it is preferred that PDCCH skipping duration or SSSG timer is not overlapped with BWP switching delay.
	TS38.213 v17.4.0
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.


Observation 5: PDCCH skipping duration or SSSG timer will be started before the target BWP is active if the application delay is used for cross BWP scheduling, which brings some impact of performance or power saving gain.
According to the discussion, in case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, we propose that the UE applies the indicated PDCCH monitoring adaptation after the target BWP is active. Based on Proposal 1 and Proposal 2, we provide a CR in [3].
Proposal 2: In case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, the UE applies the indicated PDCCH monitoring adaptation after the target BWP is active.

Conclusion
In this contribution, the issues on active BWP change is triggered by the same DCI that also indicates PDCCH monitoring adaptation are discussed. Based on the discussion, we have the following observations and proposals.
Observation 1: Direction 2 does not match the principle of DCI based BWP switching in current specification.
Observation 2: By Direction 2, gNB will loss the flexibility without any benefit.
Observation 3: Direction 2 has more specification impact than Direction 1.
Observation 4: In case of cross BWP scheduling with different SCS, the application delay in current specification is not clear.
Observation 5: PDCCH skipping duration or SSSG timer will be started before the target BWP is active if the application delay is used for cross BWP scheduling, which brings some impact of performance or power saving gain.
Proposal 1: In case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, the same principle of DCI based BWP switching in the current specification should be applied, i.e., the indicated PDCCH monitoring adaptation is interpreted based on the target BWP configuration.
Proposal 2: In case of a DCI indicating BWP switching and PDCCH monitoring adaptation simultaneously, the UE applies the indicated PDCCH monitoring adaptation after the target BWP is active.
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