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1	Introduction
In RAN plenary 98-e, the Rel-18 WI on eXtended Reality (XR) was agreed and was further revised in RAN#99, with the following objectives:
	Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
-	Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-	Delay reporting of buffered data in uplink (RAN2);
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
Specify the enhancements for XR Awareness:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);



Note that in addition to these objectives, it was agreed that two additional power saving enhancements can be discussed in working groups:
1. PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts (RAN1, see e.g. [3]); and
2. CG without retransmissions for uplink XR traffic (RAN2, see e.g. [4]).	
With respect to the first power saving enhancement scheme above based on PDCCH monitoring resumption, the following email discussion is assigned by the RAN1 Chair:
[112bis-e-R18-XR-02] Email discussion on XR-specific capacity enhancements by April 26 – Sorour (Ericsson)
· Check points: April 21, April 26

This document summarizes the inputs in contributions and facilitate the corresponding discussion.
This document is revision of R1-2304041.
[bookmark: _Ref178064866]2	Background
2.1	Proposal and summary of views
Proposal: Resume PDCCH monitoring if UE transmits NACK after PDCCH skipping starts. 
With respect to this enhancements, proponents in [1], [2], [3], [4] support the proposed enhancement, while [5] does not support introduction of this enhancement.
· Support ([1]-[4]): vivo, MediaTek, Google, Qualcomm, Panasonic, Meta, Ericsson, China Unicom, Huawei, HiSilicon, Xiaomi, Apple, China Telecom, ZTE/Sanechips, Nokia/NSB
· Not Support ([5]): CATT

2.2	Motivations
Reason to support the enhancement ([2])
	In Rel-17, the PDCCH skipping feature has been introduced under the power saving enhancements. The UE can be indicated to skip monitoring for a duration by the scheduling DCI format X-1/X-2. Although this Rel-17 feature was introduced for power saving purposes, it also impacts scheduling latency especially for retransmission requests. 

[image: ]
Figure 1. Impact of PDCCH skipping on DL retransmission

However, in the current Spec, no additional PDCCH monitoring for retransmission is allowed when PDCCH skipping is triggered. As shown in Figure 1, if a PDSCH is not decoded successfully right before the PDCCH skipping, the retransmission would be delayed until the PDCCH skipping duration is ended. This brings in severe impact to services with low latency requirement, e.g., XR and URLLC, where instant HARQ retransmission is critical. 




Reason to not support the enhancement ([5])
	Observation 1: The PDCCH skipping scheme enhanced with continuous PDCCH skipping and go-to-sleep indication can achieve 29.4% power saving gain with negligible capacity degradation compared with that of always-on.
Observation 2: PDCCH skipping interaction with HARQ scheme with short skipping duration can hardly provide any power saving with 7.1% power saving gain over that of always-on.
Observation 3: Although the longer skipping duration of PDCCH skipping can provide similar or slightly higher UE power saving with 31.5% power saving gain comparing to that of PDCCH skipping enhancement with MAC-CE based go-to-sleep signaling, the XR capacity performance would suffer significant loss.
In RAN#112, some companies proposed PDCCH monitoring adaptation schemes [2] with the evaluation results of enhanced PDCCH skipping with HARQ interaction scheme showing relatively good performance in UE power saving and system capacity. However, the proposed scheme does not consider the SSSG switching delay and the addition power consumption for detecting SSSG switching indication. The MAC-CE based go-to-sleep signaling scheme considers the 3ms processing delay after HARQ-ACK transmission and provide 19.3%~20.8% power saving gain by terminating the drx-onDuartion Timer and drx-Inactivity Timer for UE to go to sleep mode directly.
[bookmark: _Hlk131623447][bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 1: PDCCH skipping scheme with resuming PDCCH monitoring after NACK provides only negligible UE power saving gain with short skipping duration and have severe degradation in system capacity for longer skipping duration. PDCCH skipping scheme with resuming PDCCH monitoring after NACK should not be supported.




2.3	Proposed draft CR for the enhancement
2.3.1	TP1 ([2] vivo, et. al)
	10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. When the UE is configured with [PdcchMornitoringResumptionAfterNack] and the UE transmits a PUCCH or a PUSCH providing a NACK value, 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 from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell, and additionally according to the procedures described in [11, TS 38.321] if DRX is configured. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
*** Unchanged text is omitted ***




2.3.2	TP2 ([3] ZTE/Sanechips)
	10.4	Search space set group switching and skipping of PDCCH monitoring
<Unchanged parts are omitted>
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell. If the UE transmits a NACK 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 terminates PDCCH skipping for the serving cell.
<Unchanged parts are omitted>



2.3.3	TP3 ([4] Nokia/NSB)
	10.4	Search space set group switching and skipping of PDCCH monitoring
<Unchanged part omitted>
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. If UE transmits PUCCH or PUSCH providing a NACK on the serving cell, after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating UE to skip PDCCH monitoring for the duration on the active DL BWP of a SpCell, the UE resumes PDCCH monitoring at the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH providing the NACK on the SpCell. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
<Unchanged part omitted>




3	Discussions
Moderator’s note regarding TP1: 
The highlighted blue text above was added due to an offline discussion before submission as explained by [1]. However, after the submission and further offline discussion, it was clarified that after NACK the UE is intended to start monitor any PDCCH, and not start monitoring with PDCCHs that schedule a retransmission. 
Hence, from source [1] point of view, considering that clarification, the highlighted blue text is no further needed. Therefore, Moderator suggests considering TP1 without the highlighted blue text.

3.1	Initial Discussions
3.1.1	Questions and Answers
Question 1:
Please indicate your view whether the proposes enhancement should be supported-

	Company
	Comment

	vivo
	We support the proposed enhancement.
The reason to support the enhancement has been discussed, i.e., the current PDCCH skipping feature is difficult to apply with HARQ retransmission, especially for XR services with stringent latency and reliability requirement. 
In addition, performance of the proposed enhancement was evaluated by SLS in R1-2212518 and it can be seen that performance benefits can be achieved.
	Power Saving Scheme
	CDRX cycle (ms)
	ODT (ms)
	IAT (ms)
	avg # UEs/Cell
	floor (Capacity)
	% of satisfied UE
	Mean PSG of all UEs
	Notes

	Always On
	-
	-
	-
	10
	10
	92.50%
	-
	Note1

	
	-
	-
	-
	10
	10
	97.45%
	-
	Note1,7

	
	-
	-
	-
	10
	10
	93.12%
	-
	Note1,6

	
	-
	-
	-
	10
	10
	97.45%
	-
	Note1,6,7

	
	-
	-
	-
	10
	10
	91.83%
	-
	Note2

	R17 PDCCH monitoring adaptation
	16.67
	16
	4
	10
	10
	91.05%
	12.26%
	Note2,4,5

	
	16.67
	8
	4
	10
	10
	1.11%
	35.21%
	Note1,3,5

	
	16.67
	8
	4
	10
	10
	2.22%
	35.21%
	Note1,3,5,7

	
	16.67
	8
	4
	10
	10
	2.08%
	32.77%
	Note1,3,5,6

	
	16.67
	8
	4
	10
	10
	94.91%
	32.77%
	Note1,3,5,6,7

	
	16.67
	8
	4
	10
	10
	92.22%
	19.28%
	Note1,4,5

	
	16.67
	8
	4
	10
	10
	97.45%
	19.28%
	Note1,4,5,7

	
	16.67
	8
	4
	10
	10
	92.78%
	19.48%
	Note1,4,5,6

	
	16.67
	8
	4
	10
	10
	97.45%
	19.48%
	Note1,4,5,6,7

	Enhanced PDCCH skipping with HARQ interaction
	16.67
	8
	4
	10
	10
	92.22%
	32.18%
	Note1, 3,5

	
	16.67
	16
	4
	10
	10
	92.20%
	23.67%
	Note2, 3,5

	
	16.67
	8
	4
	10
	10
	97.45%
	32.18%
	Note1, 3,5,7

	
	16.67
	8
	4
	10
	10
	92.78%
	32.49%
	Note1, 3,5,6

	
	16.67
	8
	4
	10
	10
	97.45%
	32.49%
	Note1, 3,5,6,7

	Note1: jitter range = [-4, +4]ms, STD = 2ms
Note2: jitter range = [-8, +8]ms, STD = 5ms
Note3: the network indicates PDCCH skipping in the DCI that schedules the initial PDSCH transmission of the last DL packet of an XR traffic burst
Note4: PDCCH skipping is indicated in the DCI that schedules a dummy PDSCH after all the HARQ-ACK processes of transmissions have been completed
Note5: applying R17 sparse SSSG with PDCCH monitoring every 2 slots when DRX Onduration starts and switch to dense SSSG with PDCCH monitoring every 1 slot after detecting DCI scheduling XR traffic burst Note6: initial BLER is reduced from 10% to 1%
Note7: satisfaction metric as 95% packet successful rate




	Panasonic
	We support the proposal.

	Futurewei
	Based on performance impacts on XR traffic, we support the proposed enhancement.

	ZTE, Sanechips
	We support the proposal.

	CATT
	CATT’s contribution in R1-2302676 [5] showed that the UE power saving gain will be degraded with short skipping duration.  The short skipping duration, e.g., 3 slot, is commonly used for the periodic traffic, such as XR traffic, with network delay jitter.  We also showed that long skipping duration of PDCCH skipping would degrade the system capacity.  Regarding the XR performance shown in R1-2212518 only indicate the performance in a few selected cases without the full system capacity (XR system capacity is more than 10 UEs per cell).   
We can NOT agree with the proposal to have inferior UE power saving performance for XR.

	Qualcomm
	We support the proposed enhancement that UE stops PDCCH skipping if UE transmits a NACK due to a failed PDSCH decoding. This is a fix to the misalignment issue that when gNB triggers UE PDCCH skipping, it may not know there is a pending retransmission for a latency sensitive traffic. The proposal directly addresses the issue with a simple solution.

	Xiaomi
	We support the proposal.

	Samsung
	We support the proposal. 

	Spreadtrum
	We think it is common understanding that a NACK value in the proposal only refers to a NACK due to a failed PDSCH decoding. However, there are some NACK value are generated due to padding, such as only one CW is scheduled when two CWs are allowed, scheduled CBG number is less than maximum CBG number in a TB, no PDSCH is scheduled when Type-1 HARQ-ACK codebook, etc. So a safer solution is NACK value only limited to the following two cases in section 9.1 and 9.1.1 as the blue words blow.  
When the UE is configured with [PdcchMornitoringResumptionAfterNack] and the UE transmits a PUCCH or a PUSCH providing a NACK value if the UE does not correctly decode the transport block/CBG according to clause 9.1, 9.1.1, 
	9.1	HARQ-ACK codebook determination
For a HARQ-ACK information bit, a UE generates a positive acknowledgement (ACK) if the UE detects a DCI format that provides a SPS PDSCH release or detects a DCI format that does not schedule PDSCH reception and indicates a TCI state update or correctly decodes a transport block, and generates a negative acknowledgement (NACK) if the UE does not correctly decode the transport block. A HARQ-ACK information bit value of 0 represents a NACK while a HARQ-ACK information bit value of 1 represents an ACK.
9.1.1	CBG-based HARQ-ACK codebook determination
The UE generates an ACK for the HARQ-ACK information bit of a CBG if the UE correctly received all code blocks of the CBG and generates a NACK for the HARQ-ACK information bit of a CBG if the UE incorrectly received at least one code block of the CBG. If the UE receives two transport blocks, the UE concatenates the HARQ-ACK information bits for CBGs of the second transport block after the HARQ-ACK information bits for CBGs of the first transport block.




	vivo2
	On CATT’s comment.
In R1-2212518, the evaluations are performed using the evaluation methodology and assumptions in Rel-17. Please note that for “AlwaysOn” case, the satisfied UE ratios are close to 90%, which show that these cases are full system capacity. 
In addition, the proposed enhancement are also evaluated by other companies and are showing performance benefit, as captured in B.2.11 in TR38.835 (Rel-18 SI TR). 

On Spreadtrum’s comment.
Regarding Spreadtrum’s comment to improve the TP (related to Question 2?), we think it is typical case that when a NACK for a PDSCH decoding is sent, UE starts to monitor PDCCH. However, UE may send NACK due to failure of decoding PDSCH or failure of detecting the scheduling DCI. So we think it is better to keep it as general. 

	LGE
	We agree to address the issue Qualcomm and Spreadtrum mentioned that NACK can be generated due to padding. 

Also, we have to consider that HARQ-ACK codebook includes multiple ACK/NACKs across multiple cells. As PDCCH monitoring adaptation indication is only applied to individual scheduling cell, only NACK for the PDSCH scheduled from the scheduling cell indicated with PDCCH skipping is able to trigger cancellation of the PDCCH skipping indication. In other words, NACK for other PDSCH scheduled from other cell should not trigger the cancellation of the PDCCH skipping indication.

	OPPO (update)
	1st comment: We share the views from Spreadtrum and LGE that the NACK transmission in the current spec may refer to something other than PDSCH failure. Taking Type-1 CB as an example, NACK value is set for the PDSCH with k1 corresponding to the other slot, which will lead to unnecessary resuming of PDCCH skipping if the CR is adopted.
	9.1.2	Type-1 HARQ-ACK codebook determination
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format.



2nd comment: In the new sentence: “If UE transmits PUCCH or PUSCH providing a NACK on the serving cell, after the UE detects a DCI format ...”, the wording “after” here seems to say the method in the CR does not guard the failed PDSCH reception in a case, where: 
· The UE sends a NACK in slot n for a PDSCH (#1) received in slot n-k; and 
· The UE receives a PDCCH triggering PDCCH skipping also in slot n (assuming FDD). This triggering PDCCH schedules another PDSCH (#2), which succeeds at UE reception. 
According to the CR, PDCCH monitoring would not resume (as NACK does not occur “after” triggering PDCCH), and PDSCH #1 cannot be recovered until end of PDCCH skipping. In fact, any PDSCHs having NACK transmitted no later than PDCCH skipping triggering but having their HARQ re-transmission not scheduled before PDCCH skipping triggering has a risk of not being recovered until end of PDCCH skipping.
3rd comment: For the issue targeted by the CR, the earlier RAN1 discussion once gave a work-around solution, which lets the PDCCH that triggers PDCCH skipping to schedule dummy PDSCH and this PDCCH is transmitted when gNB knows all pending PDSCH’s are all received and acknowledged by UE. However, the method proposed by the CR seems to make this work-around method partly problematic, since a NACK on dummy PDSCH may just delay the power saving procedure for nothing. 
If the proposed solution would somehow disqualify an existing work-around, it is better to be solid and sound, rather having issues as mentioned in earlier two comments. 

	vivo3
	On LGE’s comment
UE may send NACK due to failure of decoding PDSCH or failure of detecting the scheduling DCI. Besides, in case cross-carrier scheduling, PDCCH skipping is applied to the scheduling cell. Therefore, NACK corresponding to the PDSCH from scheduled cell would trigger PDCCH monitoring resumption in the scheduling cell. 
On OPPO’s comment2
The CR is intended to address PDCCH monitoring resumption if NACK is transmitted after PDCCH skipping indication. For the case mentioned in you comment, it seems not the case that UE transmit NACK after PDCCH skipping indication. Besides, in such case, if gNB would send a PDCCH skipping indication, UE can follow gNB’s indication to skip PDCCH monitoring, or if gNB can trigger PDCCH skipping in next slot.
On OPPO’s comment3
Without the proposed enhancment, gNB may trigger PDCCH skipping by scheduling a  dummy PDSCH after ACK. If the proposed enhancement is adopted, there is no need to send PDCCH skipping by DCI scheduling dummy PDSCH.

	TCL
	We support the proposal.

	Panasonci2
	This proposal addresses the situation of the last DL packet to be sent to UE as other than last DL packet situation would be multiple HARQ process occupies the timeline. So for eMBB of relatively larger data packet with relatively infrequent transmission, we don't see the need of this proposal (although it can be used if the CR can be agreed). For XR traffic of relatively smaller pacekt with more frequent transmision, the situation of the last DL packet to be sent to UE can be more frequent. Therefore, we see the merit of the propsal for XR.

	MediaTek
	We support the proposal. 

	Huawei/HiSilicon
	We support the proposal.

	Nokia1
	We support introducing the enhacement.

	Intel
	We do not think the enhancement is critically needed. It is expected to result in less power saving than when PDCCH skipping is not interrupted. For latency critical services, short PDCCH skipping duration such as 2ms or 4ms can be used. It is gNB implementation to ensure appropriate configuration is applied for a given service. From our perspective, higher power saving gain is expected to be a necessary condition to introduce any power saving enhancement.

	Ericsson
	We support the proposal.
Regarding NACK, our understanding from the relate doflfine discusson prior to the meeting is that the NACK, refers to any NACK.
Regaridng resuming PDCCH monitoring, if refers to any PDCCH after NACK in the nest slot, and not the PDCCH scheudulign retransmisison. 

	Moderator
	Summary of views:
· Support: vivo, MediaTek, Google, Qualcomm, Panasonic, Meta, Ericsson, China Unicom, Huawei/HiSilicon, Xiaomi, Apple, China Telecom, ZTE/Sanechips, Nokia/NSB, Futurewei, Samsung, TCL
· [Spreadtrum], [LG], [OPPO]
· Not Support : CATT, Intel

Summary of discussion:
Reasons for not suppoting (CATT, Intel):
· CATT: Concern to cause inferior power saving performance for XR referring to evalautions in R1-2302676. Also questioning evaluation results showing gain.
· Intel: Not critical enhancement. For latency critical short skipping duraiton can be used.
Reasons to support (in responce):
· QC/Panasonic: Pending retransmission not useful for latency critical services (when PDCCH skipping is triggered, gNB may not know of the need for retransmisison) 
· Vivo: Showing power saving perofrmance gain for XR. Explain Rel-17 assumption and „always on“ is used. Also similar results by other companies evalautions captured in in B.2.11 in TR38.835 (Rel-18 SI TR) showing benefits.

Discussion on TP:
· Clairficaiton on NACK 
· Spreadtrum, LG, OPPO, 
· vivo (in responce)




Question 2: 
Please indicate your view that if the proposes enhancement were supported, which TP in section 2.3 is preferred. Please include any suggestion to improve the TP. Please consider Moderator’s note regarding TP1 in your comment.

	Company
	Comment

	vivo
	We support FL’s assessment that after NACK the UE is intended to start monitor any PDCCH, and not start monitoring with PDCCHs that schedule a retransmission. In fact, the proposed TP is intended to introduce the behavior to start to monitor PDCCH after NACK as per MAC behavior. 
Therefore, we support TP1 without the highlighted blue text.

	Panasonic
	Our thinking is following.
- the proposal intends to just to finish „PDCCH skipping“ at „the beginning of a first slot that is after a last symbol ft he PUCCH or PUSCH transmission in the serving cell“.
- Therefore, 
- if „the beginning of a first slot that is after a last symbol ft he PUCCH or PUSCH transmission in the serving cell“ is active time (e.g. OnDuration timer or retransmission timer is running), resume PDCCH monitoring immediately
- if „the beginning of a first slot that is after a last symbol ft he PUCCH or PUSCH transmission in the serving cell“ is not active time (e.g. OnDuration timer is expired and RTT timer is running)), PDCCH monitoring is paused until the start of retransmission timer (= RTT timer is expired). This means PDCCH monitoring is paused until next active time.
Based on above, we think „the UE resumes PDCCH monitoring“ is not proper wording as it can imply the contradiction with MAC specification. As suggested offline, „UE terminates PDCCH skipping …” would be better wording as it describes only RAN1 part ft he behaviour.

	Futurewei
	As assessed by FL “it was clarified that after NACK the UE is intended to start monitor any PDCCH, and not start monitoring with PDCCHs that schedule a retransmission”, which means that UE doesn’t resume PDCCH monitoring, e.g., before drx-HARQ-RTT-TimerDL expires, the blue text is not necessary in that sense. We support TP1 without the highlighted blue text.

	ZTE, Sanechips
	We support to remove the blue text. I see people don’t intend to cause confusion with MAC layer impact. 
I also share the clarifications/understanding from Panasonic and prefer to merge the wording “UE terminates PDCCH skipping..” into TP1 if the change can address the concern.

	CATT
	No CR is needed for the inferior proposal to degrade the UE power saving performance.   

	Qualcomm
	Technically the UE only needs the rescheduling DCI for the PDSCH retransmission. The proposal is hence not fully optimized for power saving but it is simple for implementation. The unrealized power saving could be negligible though. We can support the majority view. Also agreed with Panasonic and ZTE that “UE terminates/cancels/stops PDCCH skipping…” (as if the UE never receives the PDCCH skipping indication) could be better than “UE resumes PDCCH monitoring…”.

	Xiaomi
	Agree with Panasonic that „the UE resumes PDCCH monitoring“ is not proper wording as it can imply the contradiction with MAC specification. As suggested offline, „UE terminates PDCCH skipping …” would be better wording as it describes only RAN1 part ft he behaviour, if the blue text in TP1 should be removed.

	Samsung
	OK with the CR including the blue text as it is anyway the MAC that determines PDCCH monitoring in case of DRX. A somewhat better wording may be:
and, if DRX is configured, additionally according to the procedures described in [11, TS 38.321] if DRX is configured 

	vivo2
	We are also fine to change the wording to “UE terminates PDCCH skipping …”, thus only focusing on the RAN1 part ft he behavior.

	LGE
	The condition of NACK triggering to resume PDCCH monitoring (e.g. the NACK is based on PDSCH decoding and it corresponds ft he PDSCH scheduled from the scheduling cell indicated with PDCCH skipping) should be addressed.

	OPPO
	Same view as LGE. 

	Vivo3
	On LGE’s comment
UE may send NACK due to failure of decoding PDSCH or failure of detecting the scheduling DCI. Besides, in case cross-carrier scheduling, PDCCH skipping is applied ft he scheduling cell, i.e., NACK corresponding ft he PDSCH from scheduled cell would trigger PDCCH monitoring resumption in the scheduling cell. In ft heo cover all these cases for the condition of NACK to trigger PDCCH monitoring resumpition, using general description as in current TP1 could be sufficient. However, if there is any better wording for the TP, we are also fine to consider. 

	TCL
	Similar view as Panasonic. 

	MediaTek
	Based on moderator’s note, we support TP1 without the highlighted blue text. 

	Huawei/HiSilicon
	We share similar view with Panasonic that “the UE resumes PDCCH monitoring…” may cause some confusion.
We suggest the following TP:
“… the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol ft he PUCCH or PUSCH transmission in the serving cell.”

	Nokia1
	Firstly, we fine to consider RRC parameter for this functionality, as in TP1, accounting/assuming that UE terminates the skipping fully, not just for the duration of drx-RetransmissionTimerDL. 
On the functionality, while both wordings have been used in 38.213, it would seem best to use the wording ‘terminate skipping’ (as per TP#2) rather than ‘resumes PDCCH monitoring’ (as per TP#1/#3), to avoid any risk of confusion with MAC (if any).
We somewhat prefer (for clarity) that the timing (e.g. ‘at the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH providing the NACK’) when UE resumes/terminates the skipping is defined as in TP#1/#3. On overall slightly leaning towards wording as in TP#1/#3.
Then on the matter of scheduling cell, I think this would need to be considered bit furhter in the wording. I understood from my colleague that that in Rel-17 SCell scheduling PCell and PCell scheduling itself is possible. Thus it would make sense from network perspective, if UE would terminate skipping on both/all of the candidate scheduling cells to maintain the scheduling flexibility. 
In relation to the RRC parameter to enable/disable this functionality, wonder if we should also consider the need of UE capability or can this be assumed to be mandatory for all the Rel-18 UEs supporting PDCCH skipping?

	Intel
	Please see the response in Q.1. 

	Lenovo
	If the proposed enhancement to be supported, disabling PDCCH skipping should be RRC configured.

	Ericsson 
	Regarding TP:
We agree to use RRC parameter, and avoid using <resume>
Regaridng Nokia’s comment: our understanding is that this CR is per cell that PDCCH is configured and can be skipped.
Good comment from Nokia whether this feature should be associated to a separate capability.

	Moderator
	Comments on TP if the enhancement is supported:
· Use “UE terminates PDCCH skipping“ instead of “UE resumes PDCCH monitoring“: OK with companies
· Remove blue text in TP1: OK with companies. However, Samsung commented to keep and update the text.
· Check if Samsung OK to remove in updated TP by Moderator
· Clarifcaiton of NACK: LGE, OPPO, [Spreadtrum] to clairfy NACK correpsonds to scheuled PDCCH. Others clarified not nessesary.
· Check if OPPO, LG, Spreadtrum OK w updated TP by Moderator
· RRC parameter in TP1: OK to consider (Nokia, Lenovo)
· Need for UE capability? (Nokia)
· Check companies‘ view
· Not supporting the TP (as in Q1): CATT & Intel

Updated TP1 based on comments (Check companies view):
When the UE is configured with [PdcchMornitoringResumptionAfterNack] and the UE transmits a PUCCH or a PUSCH providing a NACK value, 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 resumesterminates PDCCH monitoring, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell, and additionally according to the procedures described in [11, TS 38.321] if DRX is configured.




3.1.2	1st Online discussion
Discussion points for online session:
· Whether the proposed feature is supported (Proposal 1)
· Whether the proposed TP reflects the proposed feature in case the feature is supported (Proposal 2)
· Check if concern on “NACK” is resolved
· Whether an RRC parameter and a UE capability corresponding to the feature should be introduced in case the feature is supported (Proposal 2)

Proposal 1: Resume PDCCH monitoring if UE transmits NACK after PDCCH skipping is started. 
· Support: vivo, MediaTek, Google, Qualcomm, Panasonic, Meta, Ericsson, China Unicom, Huawei/HiSilicon, Xiaomi, Apple, China Telecom, ZTE/Sanechips, Nokia/NSB, Futurewei, Samsung, TCL
· [Spreadtrum], [LG], [OPPO]
· Not Support : CATT, Intel

Proposal 2: For support of the feature “to resume PDCCH monitoring if UE transmits NACK after PDCCH skipping is started”:
· The following TP for TS 38.213 is endorsed.
· A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
· An optional UE capability for the feature is introduced.

	10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. When the UE is configured with [PdcchMornitoringResumptionAfterNack] and the UE transmits a PUCCH or a PUSCH providing a NACK value, 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 terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
*** Unchanged text is omitted ***



 Outcome of online discussion:
There was a confusion during the online session whether RAN1 task is to review and endorse the CR, or discuss as well whether the feature is supported or not. 
With respect to Proposal 1, the status was updated as the following:
Proposal 1: 
The following is supported: Resume PDCCH monitoring if UE transmits NACK after PDCCH skipping is started. 
· Support: vivo, MediaTek, Google, Qualcomm, Panasonic, Meta, Ericsson, China Unicom, Huawei/HiSilicon, Xiaomi, Apple, China Telecom, ZTE/Sanechips, Nokia/NSB, Futurewei, Samsung, TCL
· Not Support: CATT, Intel, OPPO, Spreadtrum, LG

At the end, Moderator understood the guideline from Chair as the following:
· Spend the remaining time to discuss the technical aspect of the TP. Whether support of the feature is endorsed or not, can be discussed in RAN1 plenary ([if not already happens at RAN1?]).
Therefore, for the next round of the discussion, Moderator focuses on Proposal 2. Note that this does not imply that the feature is supported.

3.2	Intermediate Discussions

3.2.1	Questions and Answers
Moderator’s summary:
Based on the outcome of online discussion, Proposal 2 is updated as the following:
· The TP is updated to address the issue related to NACK such that only NACKs corresponding to PDSCH are considered for resuming PDCCH monitoring.
· A note is added to ensure this proposal is intended only for technical review of the TP and related RRC parameter/capability.

Proposal 2 (updated): For support of the feature “to resume PDCCH monitoring if UE transmits NACK after PDCCH skipping is started”:
· The following TP for TS 38.213 is endorsed.
· A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
· An optional UE capability for the feature is introduced.
· Note: The above does not imply that the feature is supported.

	10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format from the serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
*** Unchanged text is omitted ***



Question:
Please indicate your view with respect to Proposal 2(updated). Please include any suggestion to improve the TP, if needed.

	Company
	Comment

	Nokia2
	Thank you for the updated TP. 
As noted earlier Scell that can self-schedule and schedule Pcell and Pcell that can self-schedule. Corresponding HARQ ACK/NACK‘s can be mapped to same UL.
The current definition restricts terminating the skipping in the serving cell where the PDSCH (corresponding to the NACK) is sent (and also scheduled by that cell). However, considering network scheduling, if the serving cell has multiple scheduling cells (as described afore), it would be better from network scheduling flexibility to terminate skipping on both scehduling cells. Thus we would propose following modification:
When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format from the serving cell, the UE terminates PDCCH skipping on the scheduling cell(s) of the serving cell, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell.

	MediaTek
	We support the updated TP.

	Intel
	We think RAN1 is supposed to agree first whether to support the feature, before drafting the TP. RANp guidance is RAN1 will discuss this issue and based on last GTW, there was no conclusion. 

	vivo
	In general, we support the TP.
Regarding whether to resume PDCCH monitoring on all scheduling cells, we think although a serving cell may be scheduled by multiple scheduling cells, it is not necessary to trigger PDCCH monitoring resumption on all scheduling cells by a NACK corresponding to PDSCH scheduled by one scheduling cell. Besides, more power consumption would be needed if PDCCH monitoring for multiple scheduling cells are resumed. 
Therefore, it should be fine that PDCCH monitoring for the scheduling cell that scheduled a PDSCH on a serving cell will be resumed due to a NACK for the PDSCH. 
We suggest following update to make it clear that UE terminates PDCCH skipping in the serving cell where a DCI scheduling the PDSCH is received.
When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from the serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell.  

	
ZTE, Sanechips
	
Thank you for the updated proposal and TP. 
For second sub-bullet on new RRC parameter, we don’t think it is needed, since UE can perform this enhanced behaviour based on UE capability(the third sub-bullet is sufficient). 

	LGE
	We support vivo’s updated TP because it addresses the condition of NACK triggering to resume PDCCH monitoring (e.g. the NACK is based on PDSCH decoding and it corresponds to the PDSCH scheduled by a DCI format received from the scheduling cell indicated with PDCCH skipping). It is undesirable from the perspective of UE power saving that PDCCH monitoring is resumed even by the NACK for a PDSCH scheduled by a DCI format received from another serving cell which is not indciated with PDCCH skipping.

	Panasonic
	We support the TP by vivo. To limit the serving cell is simpler.


	OPPO
	The new CR proposal partially addresses the false-alarm issue by excluding padding NACK case. There are still other false-alarm cases where the NACK indeed corresponds to PDSCH failure but the failed PDSCH only carries dummy PDSCH, a packet almost out of delay budget, or a PDSCH already reaching the maximum HARQ re-transmission number at least on gNB side. In all these cases, UE resumes PDCCH monitoring just for nothing.   
Meanwhile, the new CR proposal (as well as the versions from Nokia and vivo) does nothing for the missing event. To clarify, a missing event refers to a case where, A PDSCH reception triggers a UE to send a NACK by the time (denoted as t0) as the UE receives PDCCH triggering PDCCH skipping, but the PDSCH re-transmission does not get a chance to be re-scheduled before time t0. Then if no additional NACK is sent after t0 (as both gNB and UE desire to have as few NACK as possible), this PDSCH failed before t0 would remain hopeless till end of the PDCCH skipping. People may argue that NW implementation can avoid NACKed PDSCH remaining not re-transmitted before PDCCH skipping starts. However, such avoidance means NW would intentionally delay the useful PDSCH data that happens to be scheduled by PDCCH that triggers PDCCH skipping, which is especially not good for the last PDSCH packet in a XR frame that is already short of delay budget comparing to the other PDSCH for the same XR frame. 
We would like to remind companies that there is already an implementation-based work-around on the table, which uses PDCCH scheduling dummy PDSCH to trigger PDCCH skipping. This work-around solution can have no missing and no false-alarm we mentioned earlier, because it decouples the attempt of obtaining low BLER/delay from the delivery of PDCCH skipping command so gNB can strive for one target and then deal with another. However, the proposed CR, besides its own problems on missing and false-alarm, additionally makes this good work-around to become bad, because the PDCCH skipping command could be now unnecessarily invalidated if the accompanied dummy PDSCH triggers NACK. 
So we would consider the proposed CR is technically a step-back, instead of a step-forward improvement. 
We also noticed that the updated TP (as well as the version from vivo) limits the NACK event to PDSCHs that are dynamically scheduled, i.e., the TP does not intend to let NACK caused by SPS-PDSCH to wake up UE from PDCCH skipping, which equivalently implies that the PDCCH skipping duration should be made expired before any re-scheduled SPS-PDSCH transmission is expected to come up. If this is the context assumption of the whole discussion, we would rather think the following solution is better than what TP says: 
· New proposed solution: Once UE receives PDCCH skipping command from a PDCCH, UE does not start PDCCH skipping until all pending PDSCH receptions in HARQ processes are successively decoded. 
In other words, the reception of PDCCH skipping command does not make UE enter PDCCH skipping mode immediately -- UE needs to satisfy some conditions; once satisfying those conditions, UE starts PDCCH skipping without new gNB instruction if the originally indicated PDCCH skipping duration is not expired yet. This solution does not seem to have either missing event or false-alarm event we mentioned earlier. We would like to propose considering this solution if people believe RAN1 needs a new specified solution in place. 
One last question: in the proposed TP logic, if UE terminates PDCCH skipping, does it mean the “PDCCH skipping duration” that is originally determined by gNB and indicated via PDCCH “expires”? Whether the answer is yes or no, it is better to explicitly say so somewhere in TP, because the spec may have some logic differentiating whether the PDCCH skipping duration expires or not. Moreover, if the answer is yes, there may come up a question whether the more-often pull-out and kick-in of PDCCH skipping mode (given both gNB and UE desire for both better performance and power saving gain) may end up with higher chance of different understanding between gNB and UE about “PDCCH skipping duration expiration”.
In summary, we do not think the proposed TP is technically as good as some solutions already allowed by existing spec and some other solutions equally requiring new spec footprint. We do not support the proposed TP (as well as the TPs from Nokia and vivo).            

	Nokia3
	Not resuming PDCCH monitoring in all scheduling cells evidently results that if multiple scheduling cells are configured to balance the PDCCH load, network needs to configure shorter skipping duration to maintain the scheduling flexibility, implying higher power consumption.
For the dummy PDSCH, one aspect of the proposed method was to avoid the need of it.
On the SPS, we would agree it to also impose similarly limitation to the skipping duration if re-scheduling is needed. To account also this it would be better to refer to the actual scheduling cells.
Hence, we would still propose to consider following wording change:

When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from thea serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the scheduling cells of the serving cell.  

For the wording, terminate and resume PDCCH monitoring, in my interpretation they are use somewhat interchangeably in the existing text to indicate that UE stops skipping and monitors PDCCH. If we need some alignment to Rel-17 specification that can be discussed separately.


	vivo2
	Regarding DL SPS for XR traffic, it has been discussed and evaluated during SI phase. DG scheduling is more appropriate approach for XR traffic. Therefore, PDCCH monitoring resumption after NACK for DG PDSCH could be sufficient. However, we are also open if there is majority view to include NACK for SPS PDSCH triggering PDCCH monitoring resumption.
Regarding the solution of dummy PDSCH, we share similar view as Nokia that the proposed CR is to avoid to use dummy PDSCH to trigger PDCCH skipping. Using dummy PDSCH to trigger PDCCH skipping would cause more UE power consumption and network overhead. Furthermore, based on the evaluation in the SI phase to compare the proposed enhancement and the dummy PDSCH method, it can be seen there is performance benefit for power saving gain and capacity for the proposed enhancement. 
Regarding the proposed solution by OPPO, it seems the proposal is intended to adopt an application delay to PDCCH skipping at the UE side until the time when the UE generates ACK. This was indeed an option considered in Rel-17 UE power saving WI. Although there is no retransmission issue by this proposal, it would result in more power consumption before ACK, considering ACK with >90% probability. Therefore, RAN1 decided to adopt the current mechanism, i.e. UE starts PDCCH skipping immediately (i.e. before ACK/NAK), to achieve the best UE power saving benefit, since typically in >90% cases, the UE decodes PDSCH correctly, so it is the most power efficient to start PDCCH skipping immediately. Based on current mechanism, it is better we do not revert the existing mechanism on UE application time of PDCCH skipping, but use this monitoring resumption proposal as scheme to complement the existing scheme to solve the problem.

	OPPO2
	After reading all above comments, we have a feel that the proponent companies may weigh too much on the case where communications between gNB and UE are luckily in favored condition (say leading to 90% of successful rate). For us, the design of protocol should not only considers the favored condition but also those cases where NACK can pops up. For example, we have further comments regarding to a possible NACK that is triggered by a PDSCH scheduled before reception of PDCCH carrying PDCCH skipping command. It seems regardless whether the possible NACK is sent before the reception of PDCCH skipping command (as shown in Fig.1, also mentioned in our earlier comments) or after the reception of PDCCH skipping command (as shown in Fig. 2), there could be some issue that deserves RAN1 further discussion. 



Fig.1 An earlier NACK sent before reception of PDCCH skipping command



Fig. 2 An earlier NACK sent after reception of PDCCH skipping command

	vivo3
	Thanks for OPPO’s figure.
For case 1 in Fig.1, we wonder why gNB would trigger PDCCH skipping in t0 when a NACK for PDSCH x is received before. Of course gNB is free to send PDCCH skipping indication. However, if such case does happen, it will not be targetting for latency critical traffic like XR.
For case 2 in Fig.2, although it may be a bit stange that gNB would send a PDCCH skipping indication while gNB is still expecting the HARQ-ACK for PDSCH x, there is no issue if the proposed CR is supported. In this case, UE starts to skip PDCCH monitoring by receving the PDCCH skipping indication, and after that, UE sends a NACK to trigger terminating PDCCH skipping. Therefore, the retransmission for PDSCH x can be ensured.

	Huawei, HiSilicon
	We are ok with vivo’s TP. 
We think this should be a Rel-18 CR (it’s too late to introduce new RRC signalling for R17), so we suggset the following red change.
· The following TP for Rel-18 TS 38.213 is endorsed.


	Moderator
	Summary of views:
Not support: CATT, Intel
TP review:
· Moderator version/vivo’s update:
· OK: vivo, MTK, LG, Panasonic, HW/HiSilicon
· Not OK: OPPO
· Nokia version:
· OK: Nokia/NSB
· Not OK: OPPO

@Nokia: For 1st update, It seems the context is about the cell with PDCCH in this clause. Extending that to other cells, doesnt fit well while it is understandling more shcedulign cells contribute in NACK. For 2nd update, it is not clear how to associate PDSCH with the DCI on the serving cell.
@ZTE: Regaridng the comment on no need for RRC, it is RAN2 recommnedation to have an RRC parameter unless other configurations can provide same informaiton. In this case, it seems it is a cleaner solution to have an RRC parameter.

@OPPO: Not clear to understand the comments of timing, for example below. Even for scheduling retransmision and after sending HARq-ACK, there are timers running to take care of these issues. 
· OPPO: ...the reception of PDCCH skipping command does not make UE enter PDCCH skipping mode immediately
so, it is not clear the issue and hence, the need to be fixed by proposla below (also seems the following was discussed as another anothe rnehancments during SI):
· OPPO’s proposal: New proposed solution: Once UE receives PDCCH skipping command from a PDCCH, UE does not start PDCCH skipping until all pending PDSCH receptions in HARQ processes are successively decoded. 
Regarding question: Yes, because the context is that first a PDCCh enables skipping. 
· OPPO: if UE terminates PDCCH skipping, does it mean the “PDCCH skipping duration” that is originally determined by gNB and indicated via PDCCH “expires”?
Regarding dummy PDSCH: The intention is not to abuse the feature. And this way of abuisng is quite costly for the NW. One questions why enable skippign from the beginning 
Regarding cases illustrated figures: Beside vivo’s comment, Moderator comment is that gNB uses this feature, when itis beneficial for the system. Pleas enote that the whole point is that the Ue monitor’s PDCCH. In worse case. gNB can still ignore sending PDCCH. It is an option to provide possibility to scheudle retransmisison earleir if it is wished.


 




3.2.2	2nd Online discussion
Summary of views:
Not support: CATT, Intel
TP review:
· TP-A (Moderator version with vivo’s update):
· OK: vivo, MTK, LG, Panasonic, HW/HiSilicon
· Not OK: OPPO
· TP-B (Moderator version with Nokia’s update)
· OK: Nokia/NSB
· Not OK: OPPO

Proposal 2 (updated): For support of the feature “to resume PDCCH monitoring if UE transmits NACK after PDCCH skipping is started”:
· The following TP for TS 38.213 is endorsed for Rel-18.
· Select between TP-A and TP-B
· A new RRC parameter (e.g., PdcchMornitoringResumptionAfterNack) is introduced.
· An optional UE capability for the feature is introduced.
· Note: The above does not imply that the feature is supported.

TP-A:
	10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from the serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
*** Unchanged text is omitted ***



TP-B:
	10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
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 before 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 shall monitor PDCCH regardless of PDCCH skipping indication on all serving cells of the corresponding Cell Group when the SR is pending [11, TS 38.321]. 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 in all serving cells of the corresponding Cell Group. When the UE is configured with [PdcchMornitoringResumptionAfterNack], 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 a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from thea serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the scheduling cells of the serving cell. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. 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 a SpCell, when contention resolution is successful [11, TS 38.321], the UE resumes PDCCH monitoring on the SpCell. 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 a serving cell, when a pending SR is cancelled [11, TS 38.321], the UE resumes PDCCH monitoring in all serving cells of the corresponding Cell Group. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
*** Unchanged text is omitted ***




4	Conclusion
TBD
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