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1. Introduction
In this contribution, we further discuss the remaining issues for completion of the PDCCH monitoring adaptation.
2. [bookmark: _Hlk521582650][bookmark: _Hlk25060711][bookmark: _Ref498564494]Remaining issues for PDCCH monitoring adaptation
1. 
2. 
2.1. Monitoring Type 0/1/1A/2 CSS
[bookmark: _Hlk83821019]The main use case as argued in the discussion from previous meetings is that when the UE has not been provided a Type3-PDCCH CSS set or a USS set and the UE has received a C-RNTI and has been provided a, e.g., Type1-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set. 
If we do not allow skipping Type1-PDCCH CSS set, then in such case, the power saving benefit cannot been provided.
However, it seems further clarification is needed on the use case why the network does not provide a Type3-PDCCH CSS set or a USS set. If it is provided, then UE does not need to monitoring the Type 0/1/1A/2 CSS so frequently.
	Proposal 1: Type0/0A/1/2-PDCCH CSS monitoring is not impacted by Rel-17 PDCCH monitoring adaptation


2.2. Timer triggered for SSSGs switching
Timer behaviors
In the last meeting, it is finally agreed as follows, 
	Agreement
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 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 when the UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0

Agreement
-     When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 in a slot 
· no earlier than [application delay] after the slot where timer expires and
· if PDCCH skipping is being applied, no earlier than in slot where PDCCH skipping duration expires.




The working assumption assumes the PDCCH monitoring is adapted according to the ‘traffic’ (which says the CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI). We think this seems to be a reasonable to reset timer. Different to Rel-16 timer, which is used to align with the gNB and UE behaviour, In Rel-17, the SSSG switching is based on scheduling DCI which relies on HARQ-ACK. It is main used for counting how much time the UE is free of ‘traffic’ arrival. 
Proposal 2: 
Confirm the following working assumption, and no specification impact is needed.
Agreement
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 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 when the UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0


2.3. Exception cases for PDCCH skipping
It is agreed during the RAN1#108-E,
Agreement
Answer 2 for R1-2200884 (R2-2201960):
RAN1 would discuss and conclude how to capture the above RAN2 agreements in RAN1 specification.
o    It is RAN1 understanding  PDCCH skipping  is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending.
·  FFS: If the UE is indicated skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).

Further discussion is needed to determine how to capture the agreement into RAN1 specification.
SR and PDCCH skipping

According to the agreement ‘PDCCH skipping  is not applied to perform PDCCH monitoring when SR is pending’, it is still unclear the following two cases,
(1) Case 1: Whether the PDCCH skipping indication is applied before the SR is pending, or
(2) Case 2: Whether the PDCCH skipping indication is applied after the SR pending occurs
For case 1, it is natural that the prior PDCCH skipping indication should be discard since the SR transmission (from RAN1 description perspective) occurs. Hence a simple description as follows would be proper.
If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).
For case 2, the PDCCH indication is after the SR transmission, it seems that it should depend on gNB implementation if gNB wants UE to skip the PDCCH monitoring after a SR transmission. It is also not clear whether L1 should apply PDCCH skipping or not since gNB L1 may not have the knowledge whether SR pending is terminated or not.
Hence, follow the principle ‘If PDCCH skipping is applied/activated, UE starts to performs Beh 1 at the first slot after the last OFDM symbol of the SR transmission’ can leave the gNB/UE flexibility that after SR transmission, if UE received a Grant (Figure 1) with skipping indication, the UE can still skip PDCCH monitoring to save power.

[image: ]
Figure 1. gNB scheduled PDCCH skipping during SR transmission (case 2)
Secondly, RAN1 has not agreed on any indication to higher layer of the PDCCH skipping or SSSG switching state. Hence, it is transparent to MAC layer. Capturing the agreement in RAN1 specification is preferred. 
Proposal 3: Agree the following conclusions and capture it in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).

RACH and PDCCH skipping

It is agreed in RAN1#108-E that PDCCH skipping is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer. And it is also agreed that RAN1 will capture it in RAN1 specification.

From RAN1 perspective, during RAR/MsgB window or contention resolution timer, UE only ignores the PDCCH skipping for RACH procedure related PDCCH monitoring, other PDCCH monitoring behaviour not related to this RACH procedure should keep unchanged.
Hence, the following PDCCH monitoring is impacted during RAR/MsgB window or contention resolution timer, i.e., PDCCH skipping is ignored.
-  a DCI format in response to a PRACH transmission (i.e., RAR), or
-  a DCI format in response to a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion (i.e., MsgB), or
-  a DCI format in response to a PUSCH transmission scheduled by a RAR UL grant (i.e. Msg4 when contention resolution timer is running)
Proposal 4: Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant
PDCCH skipping duration
In RAN1#108-E, the following has not been resolved.
[bookmark: _GoBack][High] Proposal 7-3a (v1):
         The PDCCH skipping applies only in active time
         Down-select from the following options:
         Option 1a: the PDCCH skipping duration is considered irrespective the slot(s) are in active time or not,
         Option 1b: PDCCH skipping is terminated when UE enters outside active time

The differences between option 1a and 1b is that whether UE need to check the MAC statues, and depending on whether the UE is active time or not, decide the skipping duration is terminated or not.
Agree on option 1a is simple from UE implementation perspective. It is more flexible for the network to control the skipping behavior and it is not necessary to arbitrary restrict the PDCCH skipping within one DRX duration if DRX is configured.
Proposal 5: Agree the following conclusions and capture it in the TS38.213
The PDCCH skipping duration is considered irrespective the slot(s) are in active time or not.
MBS and PDCCH skipping 
PDCCH skipping can be applied to Type 3 CSS as follows,
-	a Type3-PDCCH CSS set configured by 
-	SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or 
-	SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI, or
-	searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI, and

Multicast and broadcast are specified in Rel-17. It is agreed in RAN2 that separate DRX configuration is for multicast and broadcast. Hence, independent control of the PDCCH for unicast and multicast/broadcast is pursued. The PDCCH skipping should not applied to PDCHC for multicast and broadcast, i.e., PDCCH skipping is not applied to DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI

Proposal 6: Agree the following conclusions and capture it in the TS38.213.
If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI.

2.4. Handling of the indication change
Applying another PDCCH monitoring adaptation before an old PDCCH monitoring adaptation indication being applied should be excluded in order to avoid chain reaction. From specification perspective, it is to say that when the UE is scheduled with DCI format 0_1 /1_1/0_2/1_2 with a 'PDCCH monitoring adaptation indication’ field in slot n, the UE does not expect to be scheduled 0_1 /1_1/0_2/1_2 with a 'PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.

In the last meeting, the following is taken as working assumption an should be confirmed.
 
Proposal 7: confirm the following WA and no specification impact is needed.
Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.

3. Conclusion
In this contribution, the following are proposed,
Proposal 1: Type0/0A/1/2-PDCCH CSS monitoring is not impacted by Rel-17 PDCCH monitoring adaptation
Proposal 2: 
Confirm the following working assumption, and no specification impact is needed.
Agreement
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 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 when the UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0

Proposal 3: Agree the following conclusions and capture it in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).
Proposal 4: Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant

Proposal 5: Agree the following conclusions and capture it in the TS38.213
The PDCCH skipping duration is considered irrespective the slot(s) are in active time or not.

Proposal 6: Agree the following conclusions and capture it in the TS38.213.
If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI.

Proposal 7: confirm the following WA and no specification impact is needed.
Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
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