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1 Introduction

In this contribution, we discuss a remaining issue on PDCCH monitoring adaptation mixed with BWP switching.
2 Discussion
For the cases when PDCCH monitoring adaptation mixed with BWP, they can be clarified as the following,

Case 1: BWP switching by RRC configured timer or by DCI, and PDCCH monitoring adaptation is indicated before BWP switching 

Case 2: BWP switching by DCI, and PDCCH monitoring adaptation is indicated in the same DCI as the BWP switching indication.
For Case 1, the PDCCH monitoring adaptation is indicated before BWP switching, it will apply to the original BWP  before BWP switching. Since the SSSG/PDCCH skipping configuration may be different between the new and original BWP, when UE switches to a new BWP, it is more reasonable to clear the PDCCH monitoring adaptation indication and terminate all the related running timer associated to the original BWP, and go back to a default  PDCCH monitoring behavior on new BWP. If SSSGs are not configured in the new BWP, the default PDCCH monitoring behavior is to monitor the configured search spaces in the new BWP. If SSSGs are configured in the new BWP, the default PDCCH monitoring behavior is to monitor the default SSSG, for example SSSG 0. The current spec already support this UE behavior implicitly and need no more enhancement for Case 1. 
For Case 2, since PDCCH monitoring adaptation and BWP switching are indicated in the same DCI, it can be expect that the PDCCH monitoring adaptation is intentionally indicated for the new BWP, so the PDCCH monitoring adaptation will be applied after BWP switching for the new BWP. And this is beneficial for power saving since UE can directly go to PDCCH skipping for monitoring desired SSSG as soon as it switched to the new BWP. Otherwise, for example, if gNB wants to indicate PDCCH skipping on the new BWP, gNB and UE has to transmit /monitor at least another one more PDCCH monitoring occasion after BWP switching, which is not power saving. Based on the above analysis, it is more power efficient to apply the PDCCH monitoring adaptation indication on the new BWP for Case 2. 
Proposal 1: For the case that PDCCH monitoring adaptation and BWP switching are indicated in the same DCI, the PDCCH monitoring adaptation is applied for the new BWP.
And related TP text can be as follows:

TP#1 for TS 38.213 Clause 10.4
============================= Unchanged part omitted =========================================
10.4
Search space set group switching and skipping of PDCCH monitoring
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.

*<omitted text>*

A UE can be provided a set of durations by PDCCHSkippingDurationList for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmission, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 

If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell

-
a '0' value for the bit indicates no skipping in PDCCH monitoring

-
a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations

If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-
a '00' value for the bits indicates no skipping in PDCCH monitoring 

-
a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations

-
a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations

-
a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the '11' value is reserved

A UE can be provided group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, if the UE is not provided PDCCHSkippingDurationList for the active DL BWP of the serving cell, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmissions and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits for the serving cell. 

If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell

-
a '0' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any

-
a '1' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
If the field has 2 bits and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-
a '00' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any

-
a '01' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-
a '10' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 2 and stop of PDCCH monitoring according to search space sets with other group indexes, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-
a '11' value is reserved

A UE can be provided a set of durations by PDCCHSkippingDurationList and group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on an active DL BWP of a serving cell and, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmissions, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 2 bits. 

If the set of durations includes one value and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-
a '00' value for the bits indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with group index 1, if any

-
a '01' value for the bits indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with group index 0, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-
a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the value in the set of durations

-
a '11' value is reserved

If the set of durations includes two values and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on active DL BWP of the the serving cell
-
a '00' value for the bits indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with group index 1, if any

-
a '01' value for the bits indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with group index 0, if any, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-
a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations

-
a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations

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 [image: image2.png]Powitch



 symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when [image: image4.png]ue{0,123}



, 
-
at the beginning of a first slot, of a slot group of [image: image6.png]


 slots, that is at least [image: image8.png]Powitch



 symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when [image: image10.png]u e {5,6}




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. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission.
If PDCCH monitoring adaptation and BWP switching are indicated in the same DCI, the PDCCH monitoring adaptation will be applied after BWP switching on the new BWP.
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 [image: image12.png]Powitch



 symbols after the first slot when [image: image14.png]ue{0,123}



,
-
is a first slot in a slot group of [image: image16.png]


 slots that is not earlier than [image: image18.png]Powitch



 symbols after the first slot when [image: image20.png]u e {5,6}



,
-
is not earlier than a slot where a PDCCH skipping duration expires, if applicable

When a UE receives

-
a first PDCCH in a first slot that provides a DCI format with a PDCCH monitoring adaptation field having a first value indicating skipping PDCCH monitoring, or indicating start of PDCCH monitoring according to a search space sets with a first group index and stop of PDCCH monitoring according to search space sets with a second group index, for an active DL BWP and 

-
a second PDCCH that provides a DCI format with a PDCCH monitoring adaptation field having a second value indicating skipping PDCCH monitoring, or indicating start of PDCCH monitoring according to search space sets with a first group index and stop of PDCCH monitoring according to search space sets with a second group index different than the first group index, for the active DL BWP where the second PDCCH is received

-
in the first slot if the first value indicates skipping PDCCH monitoring 

-
before a slot that is at least [image: image22.png]Powitch



 symbols after the first slot if the first value indicates start of PDCCH monitoring according to search space sets with a first group index

the UE does not expect the second value to be different than the first value.
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least [image: image24.png]Powitch



 symbols after a first slot where the timer expires.
============================= Unchanged part omitted =========================================

3 Conclusions

In this contribution, we propose the followings:
Proposal 1: For the case that PDCCH monitoring adaptation and BWP switching are indicated in the same DCI, the PDCCH monitoring adaptation is applied for the new BWP.
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