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[bookmark: foreword][bookmark: scope]Introduction
This document provides a summary of the contributions submitted for Semi-persistent Scheduling for DL/UL Data Transmission for Voice Packets. The detailed WI objectives can be found as below. 
	The aim of this work item is to specify the enhancement of NB-IoT-NTN to support IMS voice call over GSO with the following objectives:
·  Specify UP solution for voice support over NB-IoT NTN [RAN2]
· Specify solution to address the scheduling for variable sized voice traffic, if necessary [RAN2]
· Specify RoHC profile configuration for voice traffic [RAN2]
· Other necessary changes if needed
· Support of semi-persistent scheduling for NB-IoT-NTN for DL and UL data transmission for voice traffic [RAN2, RAN1]
· Support of necessary modifications to RRC connection setup procedure for NB-IoT-NTN [RAN2]  
· Support of necessary modifications for emergency call for voice over NB-IoT-NTN [RAN2]
· Study and if feasible, specify UE transmit power higher than PC1 (e.g. up to 37dBm) for NB-IoT-NTN [RAN4] 
· Note: The enhancements to support voice over NB-IoT-NTN via GSO in this work item may be also applicable to NGSO cases without additional specification enhancements
· Note: Coordination with SA4/2 is expected


Issues are tagged with [H] (High priority), [M] (Medium priority) or [L] (Low priority). 
[bookmark: _Hlk221372156]Please prioritize your feedback on proposals and items marked with [H] and [M]. Inputs on the remaining proposals are also highly encouraged.

[Open]Critical issues for this meeting
As this is the final meeting for the Rel-20 NB-IoT NTN work item, FL has identified the following critical issues and suggest companies to focus on these issues first:
· SPS activation
· LS reply to RAN2 regarding UL SPS with multi-TBS
· SPS switching
If you have concerns regarding the above assessment, please provide your views with clear technical justifications by the Monday (May 18th, 7:00 PM, local time). This will ensure sufficient time for the FL to consider your feedback.
	Company
	Y/N
	Comments

	NEC
	
	SPS activation and LS discussion are OK. SPS switching is also related to SPS configuration numbers (RAN2 agreed that DL is at least two, no assumption on UL) and TBS numbers. Based on RAN2 agreement, RAN2 will make decision on the switching based on RAN1 progress on activation.

	Ericsson
	See comment
	In addition to the three topics listed by the FL, there is another high-priority topic about NPDCCH monitoring. For the RAN1#124-bis SPS activation schemes named in as “Option 1” and “Option,” the following is unclear:
A) Will there be a unique NPDDCH monitoring occasion just for the purpose of activation after which the UE will not perform NPDCCH monitoring at all?
B) Will there be an NPDDCH monitoring occasion for the purpose of activation, and additional NPDCCH monitoring occasions well separated in time (i.e., sparse NPDCCH monitoring)?
C) Will a set of subframes within the SPS periodicity be reserved as to be used for NPDCCH monitoring?
The above is essential as to allow for dynamic activation, dynamic grants (including emergency notifications) to happen also on the non-anchor carrier.

	Huawei, HiSilicon
	N
	Collision handling should also be address, notably inter-SPS collision as it is unavoidable due to tightly packed UL SPS and DL SPS within the bundling time window.

	LGE
	
	We share similar view with Huawei. 



[Open]SPS Framework
1.1 [Open]RAN2 LS on UL SPS with multi-TBS
R1-2603484, “LS on IOT NTN SPS enhancement”
	Agreement 
1 From RAN2 point of view, for the case resulting MAC PDU size is smaller than configured TBS of the UL SPS, we consider introducing the possibility for the NW to allow the multiple-TB-size mechanism as similar as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) if the UE supports multiple-TB-size for SPS configuration (optional feature), with a limit on the possible TBS sizes to reduce the impact on blind decoding. We ask RAN1 whether it is useful and feasible in Release 20.
2 For DL, we at least allow the configuration of 2 different SPS periodicities via RRC (the method to switch between the two will be based on the progress in RAN1 on SPS activation/deactivation).

2. Actions:
To RAN1:
RAN2 kindly informs RAN1 to take the above RAN2 agreements into account and also kindly asks RAN1 whether it is useful and feasible to introduce the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS in Release 20.


RAN2 is considering introducing UL SPS configuration associated with multiple-TB-size mechanism, similar to Rel-15 EDT (e.g., edt-SmallTBS-Enabled), and ask RAN1 about the gain and feasibility of supporting this mechanism.
It is observed by several companies that the Rel-15 EDT with multiple-TB-size mechanism (e.g., edt-SmallTBS-Enabled) involves both RAN1 and RAN2 specification changes.
	RAN2 spec impact in 36.331
	edt-Parameters-r15					SEQUENCE {
		edt-SmallTBS-Subset-r15				ENUMERATED {true}				OPTIONAL,	-- Need OR
		edt-TBS-InfoList-r15				EDT-TBS-InfoList-NB-r15,
		nprach-ParametersListEDT-r15		NPRACH-ParametersList-NB-r14	OPTIONAL	-- Need OR
	}	OPTIONAL		-- Cond EDT1
EDT-TBS-InfoList-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF EDT-TBS-NB-r15
EDT-TBS-NB-r15 ::=	SEQUENCE {
	edt-SmallTBS-Enabled-r15		BOOLEAN,
	edt-TBS-r15						ENUMERATED {b328, b408, b504, b584, b680, b808, b936, b1000}
}
	edt-SmallTBS-Enabled
Value TRUE indicates UE performing EDT is allowed to select TBS smaller than edt-TBS for Msg3 according to the corresponding NPRACH resource, as specified in TS 36.213 [23].

	edt-SmallTBS-Subset
Presence indicates only two of the TBS values can be used according to edt-TBS corresponding to the NPRACH resource, as specified in TS 36.213 [23]. When the field is not present, any of the TBS values according to edt-TBS corresponding to the NPRACH resource can be used. This field is applicable for a NPRACH resource only when edt-SmallTBS-Enabled is included for the corresponding NPRACH resource.

	edt-TBS
Largest TBS for Msg3 for a NPRACH resource applicable to a UE performing EDT. Value in bits. Value b328 corresponds to 328 bits, value b408 corresponds to 408 bits and so on. See TS 36.213 [23].



RAN1 spec impact in 36.213
-	if the UE is configured with higher layer parameter edt-SmallTBS-Enabled set to 'false',
-	the TBS is given by higher layer parameter edt-TBS
-	otherwise, 
· the UE selects a TBS from the allowed TBS values according to Table 16.3.3-2
· 


the repetition number for Msg3 is the smallest integer multiple of L value that is equal to or larger than where  is the selected TBS for Msg3, and  is given by higher layer parameter edt-TBS





-	if  and  and , then is used in clause 16.5.1.2, otherwise is used
-	the number of RUs for Msg3 are determined according to Table 16.3.3-3
· 




π/4 QPSK modulation is used for  and for  with ; QPSK modulation is used for with 
Table 16.3.3-1: MCS index for Msg3 NPUSCH
	
MCS Index

	Modulation




 or and
	Modulation



and
	Number of RUs


	TBS

	'000'
	pi/2 BPSK
	QPSK
	4
	88 bits

	'001'
	pi/4 QPSK
	QPSK
	3
	88 bits

	'010'
	pi/4 QPSK
	QPSK
	1
	88 bits

	'011'
	reserved
	reserved
	reserved
	reserved

	'100'
	reserved
	reserved
	reserved
	reserved

	'101'
	reserved
	reserved
	reserved
	reserved

	'110'
	reserved
	reserved
	reserved
	reserved

	'111'
	reserved
	reserved
	reserved
	reserved



Table 16.3.3-2: EDT TBS for Msg3 NPUSCH with edt-SmallTBS-Enabled set to 'true'
	edt-TBS
	edt-SmallTBS-Subset
	Allowable TBS values

	408
	not configured
	328, 408

	504
	not configured
	328, 408, 504

	504
	enabled
	408, 504

	584
	not configured
	328, 408, 504, 584

	584
	enabled
	408, 584

	680
	not configured
	328, 456, 584, 680

	680
	enabled
	456, 680

	808
	not configured
	328, 504, 680, 808

	808
	enabled
	504, 808

	936
	not configured
	328, 504, 712, 936

	936
	enabled
	504, 936

	1000
	not configured
	328, 536, 776, 1000

	1000
	enabled
	536, 1000



Table 16.3.3-3: MCS index for Msg3 NPUSCH and EDT
	
MCS Index

	Number of RUs



	
	edt-TBS = 328, 408, 504, or 584
	edt-TBS = 680
	edt-TBS = 808, 936, or 1000

	'011'
	3
	3
	4

	'100'
	4
	4
	5

	'101'
	5
	5
	6

	'110'
	6
	8
	8

	'111'
	8
	10
	10





Companies’ views on the usefulness and feasibility are summarized as below:
Useful 
· 7 companies believe UL SPS with multi-TBS is useful, it brings the following performance gains/benefits: Huawei/HiSilicon, OPPO, Nokia, xiaomi, Apple, MediaTek(if single code rate is supported), InterDigital, with the following rationales 
· [bookmark: _Hlk229314785]Gain#1: Save UE power consumption and reduce padding: vivo, Huawei/HiSilicon, OPPO, Nokia
· Vivo: power saving gain if the required transmission duration for a smaller TBS is shorter than that for a configured large TBS
· OPPO: if the resource for UL SPS can be reduced accordingly, power saving gain can be achieved
· Huawei/HiSilicon, Nokia: avoid unnecessary paddings and achieve power saving gain
· Gain#2: Higher reliability/improve UL coverage: OPPO, Apple
· OPPO: by transmitting a smaller TBS on a resource allocated for a larger TBS, the effective code rate is reduced, which enhances the reliability
· Gain#3: Fast adaption(e.g., SPS period-level adaption) for TBS change/avoid RTT level delay of SR/BSR procedures: xiaomi, Nokia, Huawei/HiSilicon
· Xiaomi, Nokia, Huawei/HiSilicon: compared with dynamic switching between multiple UL SPS configurations with explicit switching indication, autonomous TBS selection is more efficient, it can also avoid the large latency for utilizing SR/BSR procedures to request a different TBS
· Gain#4: Resource efficiency: MediaTek
· MediaTek: DG-NPDSCH / DG-NPUSH for non-voice packets (e.g. text messages with mixed traffic) can be scheduled in the spare DL SPS or UL SPS resources when the SID frame (with much smaller TB size) is transmitted
· 7 companies believe the performance gains/benefits are margin/unclear/questionable: ETRI, Samsung, ZTE/Sanechips, CATT, Ericsson, NEC, MediaTek(if multiple code rates are supported), with the following rationales 
· The gain is margin/difficult to evaluate: ETRI, vivo, Ericsson, CATT
· ETRI: UL transmissions typically rely on a large number of repetitions under low-SINR conditions, so the per-transmission energy difference between a padded max-TBS transmission and a smaller-TBS transmission is marginal. 
· CATT, Ericsson: It is difficult to determine the usefulness of this mechanism since the TBS set for codec is open
· High BD complexity for NW: ZTE/Sanechips, MediaTek(if multiple code rates are supported), NEC, CATT, ETRI
· ZTE/Sanechips: requires continuous blind detection and decoding for each NPUSCH transmission, which will lead to unaffordable complexity at BS side and also limit the flexibility for scheduling
· NEC, CATT: NW need to BD the TBSs
· MediaTek: requires blind decoding of voice packets with variable TB sizes and variable number of RUs, with multiple SPS configurations activated
Meanwhile, Apple and Qualcomm also indicate that, the complexity is expected to be at a similar level as Rel-15 if the number of TBS options does not exceed that of Rel-15 EDT. 
· High complexity for UE: MediaTek(if multiple code rates are supported)
· Additional signalling overhead if the multiple TBSs are provided by RRC: NEC
· NEC: unnecessary signaling overhead for a configuration of more than two TBS values
· Fast TBS adaption is not necessary: Samsung, ZTE/Sanechips, Ericsson, vivo
· Samsung: transitions typically operate on timescales coarser than the SPS periodicity. Network-controlled switching between two SPS configurations would be sufficient.
· ZTE/Sanechips, Ericsson: DCI can also be used to update the MCS and resource assignment indication
· Vivo: Single UL SPS configuration without TBS adaption is sufficient for voice traffic.
· Not suitable or flexible for the UL SPS in connected mode: NEC
· Does not increase system resource efficiency: vivo, CATT(if separate activation is supported), ZTE/Sanechips
· vivo, ZTE/Sanechips: unused resource cannot be rescheduled to other UE.
· CATT: Even if the UE selects a smaller TBS according to the uplink voice packet size, the NW cannot determine which candidate TBS the UE will adopt, and thus still indicates a larger TBS during DCI activation. 
· Reduces overall UL resource utilization efficiency: ETRI
· ETRI: leads to UL resource over-provisioning based on the maximum TBS, which reduces overall UL resource utilization efficiency.
· Does not increase voice call capacity: vivo
· Confliction with the explicitly activated SPS framework agreed in RAN1 #124: ETRI
Feasibility 
· Feasible/support(10): Huawei/HiSilicon, OPPO, Nokia, xiaomi, MediaTek(for single SPS configuration with a voice packet and a SID frame), Qualcomm, Apple, Samsung(technically feasible), vivo(technically feasible but time is not allowed), InterDigital
· Wherein, 7 of them propose to introduce limitations for the multi-TBS mechanism for UL SPS to reduce BD complexity
· Limit#1: limit the TBS set size
· Samsung: If the multiple-TB-size mechanism is introduced, it should be an optional UE feature with a limited size of the allowed TBS subset to bound the eNB blind decoding load
· Xiaomi: limit the number of supported TBS values, e.g., up to two
· Oppo: introduce one or a set of allowed TBS values in the UL SPS configuration
· Apple: as long as the number of TBS options does not exceed that of Rel-15 EDT, the implementation complexity is expected to be at a similar level
· Limit#2: limit the SPS configuration
· MediaTek: Limit the mechanism to a single SPS configuration specifically for a voice packet and a SID frame to keep complexity reasonable.
· Limit#3: limit the adjustable transmission parameters
· Oppo: only the repetition number can be adjusted based on the ratio of the selected TBS and the allocated TBS, and the other transmission parameters, including the number of RUs and modulation order, remain unchanged
· Limit#4: limit the applicability of the mechanism, e.g., enabling/disabling control, making it as an optional feature
· Xiaomi: Control the feature via an explicit RRC parameter
· Samsung: it should be an optional UE feature with a limited size of the allowed TBS subset to bound the eNB blind decoding load
· Limit#5: limit the time occasions for UE autonomous switching
· InterDigital: UE assisted or UE autonomous switching for UL SPS configurations. E.g., alt1.UE provides a request to switch the UL SPS configuration; alt2. UE can switch only at a window boundary configured by NW
· Nokia suggest that RAN2 shall also consider how to minimize the impact of network blind decoding
· Not feasible(6): ZTE/Sanechips, ETRI, CATT, NEC, vivo(not feasible due to TU limitation), Ericsson
· Lack of necessary information the design and evaluation: CATT, Ericsson, vivo
· CATT/Ericsson: SA4 must first determine the codec rate and TBS set
· Vivo: need details from SA4 on codec rate, bundling time, and SID/No_Data packet sizes to identify appropriate candidate TBS sets
· Additional RAN1 work: CATT, vivo, Ericsson, and also confirmed by the several companies supporting this mechanism
· Upper limit and new TBS Table/values: CATT, vivo, Ericsson, xiaomi
· Physical Layer Procedures: define the autonomous UE selection and eNB blind decoding framework: vivo, Ericsson
· Parameter adjustments
· RU: vivo, Ericsson
· Repetition times : vivo, OPPO
· RV cycle size(L) : vivo
· MCS: Ericsson, CATT
· Performance verification: evaluation may also be needed to ensure 2% BLER can be achieved after adjustment: vivo.
· No TU for RAN1 after RAN1#125: vivo, Ericsson
Summary:
Based on the inputs, FL observe that there is currently no consensus within the group regarding the performance gains #2, #3, #4 of the multi-TBS mechanism. As for Gain#1 UE power saving, it seems to be consensus that UE power consumption can be reduced via UL SPS with multi-TBS mechanism if specific conditions can be achieved, e.g., when the transmission duration of a UE-selected smaller TBS is reduced compared to the originally configured/scheduled large TBS, and a small repetition number is used. 
Regarding the feasibility, as EDT already supports a similar mechanism in legacy systems, extending this logic to UL SPS should be technically feasible. Some companies point out that RAN1 lacks sufficient technical details (e.g., candidate TBS values mapped to voice codec, SID/No data packet size, bundling time, etc) to proceed with concrete design and evaluation. Some companies point out that there is no TU allocated for RAN1 Rel-20 NB-IoT NTN after RAN1#125.
[H]Conclusion 3.1-1
Proposed conclusion 3.1-1: Introducing a multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS for NB-IoT NTN could be beneficial for UE power saving, provided that the transmission duration for a UE-selected smaller TBS is shorter than that of the configured TBS, and the number of repetitions is relatively small. While it may be technically feasible to support this mechanism for UL SPS for NB-IoT NTN, RAN1 may not be able to finalize the design due to the lack of necessary information and limited RAN1 TUs.
Please provide your comments on the above observation.
	Company
	Y/N
	Comments

	MTK
	Y
	Support 

	NEC
	
	Generally fine. However, the required TBS and TBS number will impact on the feasibility of this scheme. RAN1 might have no TU to do this.   

	OPPO
	N
	Firstly, the power saving gain can also be obtained for large number of repetitions as long as the transmission duration/repetition number can be reduced based on ratio of selected TBS and allocated.
In addition, it seems that the last sentence does not provide a clear reply to RAN2. To address companies’ concern, we can try to reuse the similar multiple-TBS mechanism in R15 EDT as much as possible. Considering it is tricky to discuss the candidate selected TBS in RAN1, we think a RRC parameter can be introduced to provide the candidate TBS and the concrete value can be decided by RAN2.

	Spreadtrum
	Y
	Support 

	Samsung
	
	Can accept with clarification. The benefit should be captured as conditional and limited, since Rel-20 NB-IoT NTN voice payload variation can be addressed by network-controlled switching between pre-configured SPS where supported.

	Ericsson
	Y
	We overall support the conclusion 3.1-1, and we suggest mentioning somewhere in the conclusion that it implies blind decoding at the network side, e.g., “While it may be technical feasible … , it implies blind decoding at the network side and RAN1 may not be able to finalized the …”

	Huawei, HiSilicon
	N
	The outstanding issue companies quoted is the missing TBS information from SA4. RAN1 can agree to adopt EDT based mechanism for UL SPS TBS switching and leave the actual TBS size in square brackets, which can be easily added when SA4 has more information.

	Viasat
	
	We agree that this could be beneficial for power saving, but due to limited RAN1 TUs we see risk in completing this for Rel-20 – so we should not prioritize it for this release. We believe the last sentence should be made clear that we are not prioritizing this in Rel-20.  

	LGE
	Y
	After reviewing the contribution in section 5, most NW vendors think that it is technically feasible and the complexity can be controlled by the NW. Then, we are also fine with this direction. 
Meanwhile, we prefer to have the simpler conclusion like:
In RAN1 point of view, it could be useful and feasible to introduce the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS in Release 20.

	ETRI
	
	Even though it might be technical feasible, the benefits would be limited, considering marginal performance gain, increased complexity, reduced UL resource utilization efficiency and conflict with the explicitly activated SPS framework. Therefore, we prefer not to support of multiple TBS for UL SPS in release 20.

	ZTE
	N
	Such mechanism is not feasible and beneficial from both performance and implementation perspective. It’s unreasonable to take a solution with already “known” drawbacks only due to the concerns of “time”. 

	CATT
	
	In general, we are OK with this proposal. However, we think it is necessary to clarify that there is only benefit for UE power saving, other benefits are not clear. Moreover, another reason why RAN1 cannot complete this design is that the codec from SA4 is open.

	Nokia
	Y with comment
	We agree Multi-TB size as EDT is benefit and feasible for Rel20 IoT NTN phase 4, as provided by FL.
Although with limited time, we think at least there can be one agreement in this meeting as following
Multi-TB size for UL SPS is supported.
FFS for detail.

	Sharp
	Y
	Support the conclusion.

	Apple
	
	The last sentence could be update as shown below.
RAN1 needs necessary information and more time to finalize the design.



Proposals from companies’ contributions on introducing multiple-TB-size mechanism for UL SPS for NB IoT are summarized as below:
	Ericsson
	Proposal 1	RAN1 thank to RAN2 for the question on “whether it is useful and feasible to introduce the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS in Release 20”.
	From a RAN1 perspective it is difficult to determine the usefulness of this proposal since the TBS set to be used for the codec design in SA4 is still open, which makes difficult to design a TBS table like the one in Rel-15 EDT. In terms of feasibility several design aspects that in turn depend on the resolution about TBS set would need to be discussed including the set of values to be considered, upper-limits, procedures, the design per-se (e.g., a new EDT like table), and complexity (e.g., an EDT like approach implies blind-decoding at the network-side).


	vivo
	RAN1 Response:
From RAN1 perspective, introducing a multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS for NB-IoT NTN may be beneficial for UE power saving if the required transmission duration for a smaller TBS is shorter than that for a configured large TBS. It may be technical feasible to introduce this mechanism for UL SPS. However, currently RAN1 has no sufficient information to evaluate and design the details, e.g., the candidate value of TBS adapted to the voice traffic, etc. Further, it is worth noting that there is no TU allocated for RAN1 Rel-20 NB-IoT NTN after RAN1#125. Consequently, it is not possible to complete the evaluation and designs for multiple-TB-size mechanism for UL SPS. 

	NEC
	Proposal 1: Reply to the RAN2 LS as follows:
· From the RAN1 perspective, NW configuration of two-TB-size is useful for UE power saving for UL SPS in Release 20. Following the Rel-15 EDT definition to configure multiple-TB-size would introduce unnecessary network decoding complexity and/or unnecessary signalling overhead for a configuration of more than two TBS values; it is not suitable or flexible for the UL SPS in connected mode, and is therefore not feasible.

	CATT
	Reply to RAN2: 
[bookmark: OLE_LINK2]From RAN1 perspective, for the introduction of the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS, SA needs to determine the codec rate first. Furthermore, the benefits are not clear, and the feasibility is also questionable. Therefore, RAN1 does not recommend RAN2 to introduce this mechanism.

	ZTE/Sanechips
	From RAN1’s perspective, the mechanism of multiple-TB-size for SPS configuration is not useful and feasible. The general framework to enable the link adaptation for both DL and UL SPS transmission will be further studied.

	OPPO
	RAN1 response:
For Rel-20 NB-IoT NTN, multiple-TBS mechanism for UL SPS is beneficial in terms of UL SPS transmission reliability or UE power saving for the case resulting MAC PDU size is smaller than configured TBS of the UL SPS.
To reduce the eNB blind decoding complexity on the multiple TBS, RAN1 considers to introduce one or a set of allowed TBS values in the UL SPS configuration, and the UE can select a TBS from the allowed TBS values for UL SPS transmission. When the UE selects a smaller TBS than the allocated TBS, only the repetition number can be adjusted based on the ratio of the selected TBS and the allocated TBS, and the other transmission parameters, including the number of RUs and modulation order, should remain unchanged.

	Samsung
	Proposal 1: RAN1 to reply to RAN2 with the following views on the multiple-TB-size mechanism for UL SPS in Rel-20 NB-IoT NTN.
· Extending a multiple-TB-size mechanism similar to the Rel-15 EDT framework in TS 36.213 clause 16.3.3 (Table 16.3.3-2) to UL SPS NPUSCH is technically feasible.
· For Rel-20 NB-IoT NTN voice, payload variation is primarily addressed by network-controlled switching between pre-configured SPS. The marginal benefit of a per-occasion multiple-TB-size mechanism on top of switching is limited for the targeted service.
· If the multiple-TB-size mechanism is introduced, it should be an optional UE feature with a limited size of the allowed TBS subset to bound the eNB blind decoding load.

	ETRI
	Proposal 1. RAN1 does not support the introduction of a multiple-TB-size mechanism (e.g., similar to edt-SmallTBS-Enabled defined for Rel-15 EDT) for UL SPS in Release 20, for the following reasons:
· It introduces implicit per-transmission TB size indication on top of the explicitly activated SPS framework agreed in RAN1 #124.
· It increases eNB blind decoding complexity by roughly N-fold per SPS occasion, where N is the number of candidate TB sizes.
· It leads to UL resource over-provisioning based on the maximum TBS, which reduces overall UL resource utilization efficiency.
· It provides only marginal UE power-saving benefit, since UL transmissions in NB-IoT NTN typically rely on a large number of repetitions under low-SINR conditions.

	MediaTek
	Proposal 1: The NW can allow the multiple-TB-size mechanism for single SPS configuration with a voice packet and a SID frame as similar as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) if the UE supports multiple-TB-size for SPS configuration (optional feature)

	xiaomi
	Proposal: Support the similar multiple-TBS mechanism as Rel-15 NB-IoT EDT for a single UL SPS configuration in Rel-20 IoT-NTN.

	Nokia
	Observation 1: When there is more than one UL SPS configuration, a long delay is expected for SPS configuration changing in the GSO scenario.

Proposal 1: RAN1 to reply RAN2 it is useful and feasible to utilize multiple TBS in a single UL SPS configuration for UE power saving, and that RAN2 shall also consider how to minimize the impact of network blind decoding.
Proposal 2: It is feasible to configure a DL SPS configuration with at least 2 different periodicities. RAN1 needs to consider how to signal a specific periodicity to the UE via the activating DCI.

	Huawei/HiSilicon
	Proposed response to RAN2: From RAN1 perspective, it is feasible to introduce the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT.

	Apple
	Observation 1: Supporting mutiple TB size for SPS is useful and feasible from RAN1 perspective.

	Qualcomm Incorporated
	Proposal 5: For the support of multiple TB sizes, RAN1 confirms that multiple TBSs can be supported:
· eNB may configure multiple configurations of TBS / RUs from which the UE selects one based on the MAC PDU size.


In addition, MediaTek, Samsung and Nokia have the following observations for DL SPS periodicities.
	MediaTek
	Proposal 2: RAN1 should first make progress on SPS activation via DCI indication before discussing potential collisions between SPS PDSCH/PUSCH and other logic channels to switch a SPS configurations with 2 different peiodicities to support voice in NB-IoT NTN in GEO.

	Samsung
	Observation 5: The RAN2 Agreement on configuring two different SPS periodicities for DL via RRC is consistent with supporting up to two SPS configurations per direction in RAN1, with network-controlled switching between the pre-configured SPS, and with the switching method following the SPS activation/release indication mechanism.

	Nokia
	Proposal 2: It is feasible to configure a DL SPS configuration with at least 2 different periodicities. RAN1 needs to consider how to signal a specific periodicity to the UE via the activating DCI.



1.2 [Hold]Other UL SPS mechanism
In addition to the multi-TBS mechanism, the following UL SPS mechanism is proposed by companies:
· Option1.Up to two DL SPS configurations, different configurations are associated with different periodicities, different sets of transmission parameters(i.e., number of repetitions, MCS, resource assignment). NW switches the UL SPS configuration via an explicit indication.
· Supporting: [1], [11], [12], [6], [8], [14], [15], [17], [18]; 
· Opposing:[10], [4] 
· [10] Large switching delay for GEO voice for NW controlled switching
· [4] interpretates the RAN2 agreement as that multiple UL SPS configurations are not supported, single UL SPS configuration is supported
[5] suggested postponing the discussion until a decision has been made on the activation indication. 
FL view: RAN1 should focus on multi-TBS mechanism for UL SPS, as requested by the RAN2 LS. Companies proposing alternative mechanisms are encouraged to submit their contributions to RAN2 for further discussion. 
[Open]SPS activation and switching indication
1.3 [Open]SPS activation
MAC CE vs DCI
· For joint activation, resource assignment is provided by RRC
· DCI based joint activation
· Supported by [3], [12], [14], [15], [20], [9], [4], [17], [18]
· Pros
· [14]: higher reliablity and lower latency
· [20]: UE only needs to wait for one VoIP bundling frame before the first SPS NPDSCH reception
· MAC CE based joint activation
· Supported by [4]
· Pros:
· [4] a unified MAC CE can be used for activation/release
· Cons: 
· [14], [2], [8], [10], [12], [15], [16], [17]: additional DG is needed and thus higher resource overhead
Meanwhile, [4] indicate that an additional DG may be needed in cases the MAC CE cannot be multiplexed with other data in a NPDSCH transmission (e.g., when the resources are scheduled for other traffic), the overhead is once per a SPS life cycle for a typical NTN voice call, seems neglectable
· [14], [2], [17]: worse reliablity even for 2% BLER
· [15], [8], [17]: longer delay for activation
· [20] UE is likely to wait for two VoIP bundling frames
Meawhile, [4] indicate that for DCI based activation, UE needs to wait at least one USS period, which can be hundreds of ms or a few seconds.
Separate activation vs joint activation
· Option1. Joint activation indication is supported for Rel-20 NB-IoT NTN UL SPS and DL SPS
· Supporting(9): [4], [3], [12], [14], [15], [19], [18], [20], [17] with the following rationales 
· Pro1: align with the symmetric and bi-directional pattern of IMS voice traffic[14], [12], [4], [15], [8], [17]
· Pro2: 50% signalling overhead reduction as a single indication is needed for activating both UL/DL SPS[12], [4], [8]
· Pro3: No need to introduce resource overhead for HARQ-ACK, thus contributes to better voice call[12], [4], [8]
· implicit confirmation based on the transmission of UL SPS, without introducing resource overhead for HARQ-ACK [4], [12]: 
· Meanwhile, [14] indicate that this implicit confirmation is not always reliable due to potential postponement of UL SPS. the absence of a UL SPS transmission does not uniquely indicate activation failure. 
· explicit confirmation (e.g. SPS confirmation MAC CE) can also be supported for SPS activation, without introducing resource overhead for HARQ-ACK. The confirmation MAC CE can be transmitted on the activated UL SPS resource if UL skipping is configured, similar as BSR UL SPS activation procedure[4]
· Pro4: Avoid HARQ-ACK/SPS collision discussions, less spec efforts [4]
· Pro5: Limited spec effort as RRC parameters for resource assignment can directly reference the current DCI field definitions in 36.213 [4]
· Pro6: Aligned with joint release[14],[17] 
· Pro7: smaller size for activation indication, as detailed SPS NPDSCH and SPS NPUSCH parameters are configured by RRC signalling[15], [8]
· Pro8: Compatible with both DCI and MAC CE-based mechanisms[20]
· Opposing: [11], [8] with the following rationales 
· Con1: may need to introduce a new DCI format[2],[11]
· Meanwhile, [3], [4] indicate that DCI format N0 can be used
· Con2:less flexibility as all parameters to be configured in RRC[8]
· Con3:may lead to resource waste as both UL SPS and DL SPS have to activated [8] 
· Meanwhile, [4] indicate that IMS voice traffic is bidirectional, thus joint activation is more compatible with the traffic pattern
· Con4:Any switch between DL SPS necessitates RRC reconfiguration, which seriously degrades flexibility[8] 
· Meanwhile, [4] [14] indicate that RRC reconfiguration is not needed for SPS configuration switching as long as multiple sets of transmission parameters are provided by RRC. both joint activation and separate activation can support SPS switching
· Option2. Separate activation indication is supported for Rel-20 NB-IoT NTN UL and DL SPS respectively. 
· Supporting(8):[2], [11], [7], [5], [10], [15], [8], [16], with the following rationales
· Pro1:Higher flexibility for NW[11], [10], [8]
· Meanwhile, [4] indicate that the necessity of having higher scheduling flexibly in GEO voice is highly questionable. 
· [bookmark: _Hlk226364133]Pro2:More aligned with legacy SPS design/LTE framework, and thus fewer spec efforts[2], [11], [8]
· Meanwhile, [4] indicate that more efforts on DCI validation, HARQ-ACK/SPS collision are needed
· Pro3: easy to support SPS TBS/MCS/resource assignment update[11]
· Meanwhile, [4] indicate that SPS TBS/MCS/resource assignment update is depends on switching mechanism 
· Pro4: link quality imbalance, e.g., network may activate UL SPS and DL SPS separately, i.e. to achieve DCI reduction for only DL SPS if UE’s UL status is bad or to achieved DCI reduction for both UL&DL if UL status is good[10]
· Meanwhile, [4] Employing DG for one direction+SPS for the other direction would lead to even more severe capacity limitations as DL is the bottleneck
· Opposing: [4], [20], [17] with the following rationales 
· Con1: if HARQ-ACK based confirmation for DL SPS activation is introduced, due to the additional resource overhead for NPUSCH format2 and the extremely constrained scheduling flexibility of NPUSCH format2 , collision between NPUSCH format2 and SPS is inevitable when the voice call load is high[4]
· Con2: more discussion efforts and spec effort for DCI validations as two DCI formats are needed for activation of UL/DL SPS[4]
· Con3: if the UL SPS is not successfully activated prior to the DL SPS due to poor channel conditions, the UL SPS cannot be activated subsequently because the UE will have already started skipping USS monitoring. To avoid this, for DCI based separate activation, NW has to activate UL SPS first, for MAC E based separate activation, NW has to activate DL SPS first.[20]
· Con4: if DL SPS switching involves TBS/resource allocation change, there are functional redundancy between DCI-based resource assignment and MAC CE-based resource assignment switching[4]
· Con5: introducing separate activation on top of joint release leads to an inconsistent lifecycle model and increases implementation complexity without clear gain[17]
· Con6: if the UE receives an NPDCCH activating SPS for one direction, it will not monitor NPDCCH for SPS activation in the other direction until the first SPS transmission is complete[2]
· Support both [6]
· Preference not clear: [9](support DCI)

[H]Proposal 4.1-1
Regarding MAC CE vs. DCI for activation, there is an overwhelming supporting for DCI. Regarding the choice between joint and separate activation, both approaches are feasible and have comparable levels of support from companies. But they have different standardization impacts. Joint activation requires a list of RRC parameters (e.g., MCS, repetition numbers, and resource assignment), similar to the parameters introduced for CB-Msg3. Conversely, separate activation does not require additional RRC parameters except for the time offset and periodicity, but it introduces more complexity concerning DCI details, HARQ-ACK feedback and potential collisions with other scheduled transmissions. Given the limited TU, the following proposal is made: 
Proposal 4.1-1: For Rel-20 NB-IoT NTN, support joint activation of a DL SPS and a UL SPS via a single DCI.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	Y
	

	Spreadtrum
	Y
	

	Samsung
	Y
	

	Ericsson
	N
	We are ok with a DCI-based activation, but we are not ok with having a joint activation. The DCI Format N0 for UL and DCI Format N1 for DL already contain the L1 parameters that can be used to provide a decoupled DCI-based indication for UL and DL respectively. Thus, we think there is no reason to move all those L1 parameters for UL and DL from the PHY-layer to the HL, which will significantly impact the L1 parameter list and in turn the technical specification.

	Huawei, HiSilicon
	N
	We are supportive of DCI based activation. We can agree to that. 
Whether joint activation does not provide the TBS scheduling flexibility as separate. For joint activation to have some flexibility, the RRC configuration will need more than one SPS configuration or pair of SPS configurations. 

	Viasat
	Y
	

	LGE
	Y
	When we make a decision on the joint release indication, it is confirmed that there is no case where either DL SPS or UL SPS is activated while the other is not activated. Moreover, during the discussions, we focus on only the voice call application for this item. In this situation, it seems straightforward to go with the joint activation approach. 
Regarding the TBS scheduling flexibility, when we just consider the EDT approach for the multiple-TBS support, it is unclear how the DCI indication can improve the TBS scheduling flexibility. 

	ETRI
	Y
	Support

	ZTE
	N
	From perspective of performance, jointly action is not suitable for DL and UL, especially considering different parameter sets. For the spec impact, it’s also unreasonable since it requires a new type of DCI to be defined and requires a lot of workload.

	CATT
	N
	Share similar view as Ericsson and HW. One of the advantages of Joint indication: The fact that the network receiving UL SPS can be used as the confirmation of DL SPS is not reliable. The network receiving UL SPS can only prove that the DCI used for activation has been successful, but it cannot confirm that the DL SPS has been successful. The confirmation of the activation of DCI by the existing mechanism is accomplished by feeding back the first DL SPS. Therefore, this advantage of joint indication is questionable. Separate indication is simpler. Many companies have provided DCI design solutions for downlink SPS and UL SPS activation. The multiple advantages claimed by joint indication, such as bidirectional alignment with voice, can be achieved through separate indication. However, the flexibility of separate indication cannot be achieved by joint indication.

	Nokia
	N
	UL SPS is not always supported, especially when there is low SINR because of e.g. indoor or other shadow area. Also the resource available for UL and DL is different, where there may be no resource for one link direction. Then it si network implementation to separately indicate activation for UL SPS and DL SPS as in legacy. 
I.e. in some case, there is only UL SPS or DL SPS activated while the other link direction may be served by other way than SPS.

	Sharp
	Y
	Support

	Apple
	
	Joint activation and separate activation can be listed as two options and can  down select in this meeting. 



1.4 [Open]Determination of nominal resource: Option1 vs Option2
	Agreement:
[bookmark: _Hlk229681627]For determining the starting time of the nominal resource of SPS, down-select one of the following:
· Option1. The starting time of the nominal resource for SPS transmission/reception is determined based on a time offset relative to the start of a SPS period, where the time offset is configured by UE specific RRC. 
· Note: Option 1 does not imply MAC CE based or DCI based activation indication. 
· Option2. The starting time of the nominal resource for SPS transmission/reception is determined based on the existing NB IoT DCI scheduling timeline plus an additional time offset, where the additional time offset is configured by UE specific RRC.
· Note: Option 2 implies DCI based activation indication. 
· FFS: Whether joint activation or separate activation for DL and UL is applied.
· FFS: Whether there is one time offset for UL SPS transmission, and one time offset for DL SPS reception.


· Option1, Supported by 7 companies: [1], [3], [15], [4], [12], [19],[17]
· Pros:
· Simple and flexible
· [1], [3], [15], [16],[17]: simple design and provides flexiblity
· [15]: VoIP traffic has very predictable traffic characteristics, a RRC configured offset in a period is sufficient.
· [12]: the scheduling delay field in DCI can be repurposed for NPDCCH validation for SPS activation
· [17]: decouples SPS resource timing from the DCI scheduling timeline and removes dependency on the activation timing. As such, it enables a more flexible and deterministic configuration
· Better compatibility with different activation/switching mechanism
· [4], [8]: Option1 can work with MAC CE/DCI based joint/separate activation, Option2 only works with DCI based separate activation
· [4]: Option1 can work with MAC CE/DCI based switching, option2 canot work with MAC CE based switching if switching involves TBS/resource allocation change
· Cons:
· Does not rely on DCI based timeline
· [14],[2],[16], [8]: requires a new anchor specification that is decoupled from the activation DCI
· Timeline need to be specified 
· [11]: additional timeline should be specified 
· [11],[8]: start of the period should be specified 
· can’t active two SPS users configured with the same time offset
· [7]
· [bookmark: _Hlk229334320]Option2, Supported by 8 companies: [2], [14], [11], [16], [7], [8], [18], [6]
· Pros:
· Aligned with the legacy NB-IoT SPS framework
· [14],[2],[6]: Aligned with the legacy NB-IoT SPS framework, reuses the legacy SPS occasion equation and anchor rule
· Same flexibity as option1 [2], [4], [14]
· Cons:
· More complicated procedure/redundant DCI scheduling delay
· [1], [3], [15], [8], [4]: more complicated as two-step determination is needed
· [12]: The time offset configured by RRC already provides flexibility for the SPS resource, so the existing DCI scheduling delay in Option 2 seems redundant
· Timeline modification
· [4]: the legacy timeline cannot be reused directly, modificaiton is needed
· Cross‑layer processing
· [1]: requires cross‑layer processing
· Limited flexibility
· [17]: the SPS resource timing remains coupled with the DCI transmission timing, which limits flexibility in resource allocation and introduces additional constraints in scheduling
Meanwhile, several companies[2],[4],[5],[14] obseve that both options achieve the same flexilbity and voice call capacity as long as adequate time offset values range are specified
· Worse compatibility with joint activation/MAC CE switching mechanism
· [4]: If MAC CE based DL SPS switching involves TBS/resource allocation change in addition to periodicity change, only option1 works
· [12] propose to revise option2: Option2. The starting time of the nominal resource for SPS transmission/reception is determined based on the existing NB IoT DCI scheduling timeline plus an additional time offset, where the additional time offset scheduling delay is configured by UE specific RRC
· [10] propsoe to revert both options, and discuss DCI to flexibly indicate index of SPS resource grid to UEs.
· [5] raise the following questions about the USS monitoring and prefer option C
· A.Will there be a unique NPDDCH monitoring occasion just for the purpose of activation after which the UE will not perform NPDCCH monitoring at all? 
· B.Will there be an NPDDCH monitoring occasion for the purpose of activation, and additional NPDCCH monitoring occasions after a certain number of SPS periods have passed (i.e., sparse NPDCCH monitoring)? 
· C.Will a set of subframes within the SPS periodicity be reserved as to be used for NPDCCH monitoring?
Regarding the timeline for each option
· [19] propose the following timeline for Option1
· The SPS is activated X ms after the reception of the activation DCI
· [4] provides the following analysis for timeline for both option
	· for Option1, 
· the first activated DL SPS NPDSCH is the earliest nominal NPDSCH that is no earlier than the starting time of n+k1, where subframe n is the last subframe in which the activation indication is transmitted;
· [bookmark: _Hlk86622801]the first activated UL SPS NPUSCH is the earliest nominal NPUSCH that is no earlier than n+k2+Koffset, where subframe n is the last subframe in which the activation indication is transmitted.
· For DCI based activation, the smallest scheduling delays for DL and UL can be considered as reference for k1 and k2, i.e., k1 can be 5 and k2 can be 8. For MAC CE based activation, k1 and k2 can be 13.
· for Option2,
· 

the DL timeline (i.e., k0 DL subframes starting in n+5) for determining the NPDSCH scheduled by a DCI is modified by replacing ‘k0 is determined by the scheduling delay field () according to Table 16.4.1-1’ by‘k0 is determined by the sum of timeDomainOffsetDL and the scheduling delay field () according to Table 16.4.1-1’ , to determine the first activated DL SPS NPDSCH 
· the UL timeline (n+k0+Koffset) for determining the NPUSCH scheduled by a DCI is modified by replacing ‘n+k0+Koffset’ by ‘n+k0+timeDomainOffsetUL+Koffset’ , to determine the first activated UL SPS NPUSCH


Regarding the signalling overhead:
· [4]: similar RRC signaling overhead for both options
For Option1, the start of the first period is:
· SFN#0 [1], [4]
· Configured by NW [1]

[H]Proposal 4.2-1
Both options work and have similar flexibility/capacity. Considering that both options have comparable levels of support, FL proposes option 1 due to its simplicity and better compatibility with different activation/switching mechanism. 
Proposal 4.2-1: Option1 (per the RAN1#124bis agreement) is supported for determining the starting time of the nominal resource(s) of a SPS.
· The start of the SPS period of the first nominal resource within a 10240 SFN cycle is defined relative to to SFN 0
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	NEC
	Y
	Support this proposal

	OPPO
	Y
	Support, and a typo of duplicated “to” in the bullet can be fixed.

	Spreadtrum
	Y
	

	Samsung
	N
	Do not support. Option2 should be selected since the legacy NB-IoT SPS anchor is derived from the activation DCI timeline, and an additional RRC offset can provide equivalent packing flexibility. Option1 introduces an RRC-only anchor without clear precedent for DCI-activated SPS and may increase specification impact.
Note that option 2 (9) has a slightly larger supporter than option 1 (8). It should be consistency with 4.1-1. 

	Ericsson
	See comment
	There is a wording issue, the statement in the bullet is not very clear, and it has a typo (i.e., “to to”). Using the wording from the agreement in RAN1# 124bis, does the sentence mean the following? “•	The starting time of the nominal resource for SPS transmission/reception is determined within a 10240 SFN cycle and is defined using a time offset relative to SFN 0”.
Moreover, please address our question about the NPDCCH monitoring, which is unclear for Option 1:
· Will there be a unique NPDDCH monitoring occasion just for the purpose of activation after which the UE will not perform NPDCCH monitoring at all? 
· Will there be an NPDDCH monitoring occasion for the purpose of activation, and additional NPDCCH monitoring occasions after a certain number of SPS periods have passed (i.e., sparse NPDCCH monitoring)? 
Will a set of subframes within the SPS periodicity be reserved as to be used for NPDCCH monitoring?

	Huawei, HiSilicon
	N
	Option 1 only has better compatibility if joint activation is used, otherwise there isn’t many benefits for Option 1, as it has less flexibility compared to Option 2.

	Viasat
	Y
	Support

	LGE
	N
	Regarding the proposal itself, do we need define the start of the SPS period? Instead, we can simply define the starting time offset with respect to SFN#0 directly. We do not need to have two-step procedure to determine the stating time of the nominal resource. 

Next, it is not sufficient to say the actual activated time is X msec after the DCI reception. What is the value of X? what is the reference time? All these things need to be clarified first. 

Regarding the Option 2, it is not brand-new things. For UL transmission, we already do the similar things. To be specific, the UL timing is determined by the scheduling delay in a DCI and the koffset configured by RRC. As we know, the activation timeline is already included in Option 2, so we prefer to go with Option 2. 

	ETRI
	Y
	Support

	ZTE
	N
	We should take the Opt-2 since limited impacts are foreseen. Additionally, it seems that Option-2 is supported by more companies as summarized above.

	CATT
	N
	Compared with Option2, Option1 has a greater impact on the specification. We prefer Option2. Furthermore, this issue should be discussed after the conclusion of proposal 4.1-1 is formed.

	Nokia
	N
	We think both option 1 and option 2 rely on RRC configuration of an additional offset. The additional offset is useful to distribute the UEs in the time domain, such that the SPS occasions of different UEs do not collide. However, the reliance on RRC configuration to control such detailed resource usage is not optimal, because the network will need to perform the RRC configuration a long time in advance and thus “lock” certain resources to a UE.
We think the reason RAN1 to discuss this is because of the scheduling delay in DCI. Then introducing a flexible scheduling delay in DCI will be more reasonable, e.g. with fixed time resource size as grid and DCI to indicate the index of the time resource grid for the UE.

	Sharp
	Y
	Support

	Apple
	N
	Option2 provide flexibility of multiplexing users than Option 1.



1.5 [Open]SPS switching indication
DL SPS switching
	For DL, we at least allow the configuration of 2 different SPS periodicities via RRC (the method to switch between the two will be based on the progress in RAN1 on SPS activation/deactivation)


Recent progress in RAN2 indicates that for DL SPS, a configuration of two different periodicities via RRC is introduced to accommodate the transitions between talk and silence states. The method to switch the DL SPS periodicity is based on RAN1 progress. [1], [15], [2], [4], [11] observe that switching means that current DL SPS is released and a new DL SPS is activated.
The DL SPS switching involves: 
· DL SPS periodicity change only [1], [9], [4] 
· [9]: Repurpose the legacy field in DCI format N1 for the SPS periodicity switching
· DL SPS resource assignment and periodicity change [1], [2],[3],[15],[14],[13],[11],[12],[6],[18], [19], [4] 
For DL SPS switching(at least include periodicity switching) realization, there are several alternatives:
· Option1. dynamic switching indication is supported, once a switching indication is received, current DL SPS is released and a new DL SPS is activated. The switching indication is carried by: 
· Option1-1. a MAC CE (regardless of activation is based on DCI or MAC CE) [3], [4], [19]
· [3], [4]: support configure two SPS configurations (including periodicity, TB size and etc.) by RRC and update transmission parameters by MAC CE
· [4], [19]: MAC CE should be supported for SPS switching to achieve the maximum capacity, similar as release indication.
· [4], [19]: If DCI based switching is used, the maximum capacity may not be achievable if USS without overlap with any DL SPS transmission needs to be reserved for switching DCI monitoring. USS periodicity may also need to be modified
· Option1-2. an activation DCI (if DCI is supported for activation) [1], [2],[14], [15], [11], [9],[12],[6], [17],[18] 
· In addition, [6] proposed that the update in the DCI-based reactivation should take effect from a clear SPS occasion or voice bundling boundary
· Option2. the switching can be realized by transmitting a release indication and subsequently/independently an activation indication. No dedicated switching indication is introduced. [4]
· However, [4] indicate that this option may have longer latency than option1 and may impact UL SPS.
· Option3. By an update signaling [6]
· [6]: the network may update the currently active SPS configuration through update signaling, the updated parameters taking effect from a later SPS occasion or from a later bundling boundary
FL view: what is the difference with RRC reconfiguration?
UL SPS switching
Some companies also propose supporting UL SPS switching indications via MAC CE or DCI when multiple UL SPS configurations are provided. However, there is no agreement on two UL SPS configuration yet.

[H]Proposal 4.3-1
There is majority support within the group that dynamic DL SPS switching should be triggered by a single indication (MAC CE or DCI) dynamically, rather than by RRC reconfiguration or by a two-step release and activation procedure (e.g., by a release MAC CE+an activation indication).
Since the UE is required to monitor this indication while its DL SPS transmission is still ongoing, the situation is highly similar to the SPS release discussed in RAN1#124bis. While both DCI and MAC CE-based switching are technically feasible, the critical consideration is whether/how to provide the switching indication under high voice call capacity scenarios. 
•	If the switching indication is MAC CE-based: allows operators to maintain maximum voice capacity under high voice call capacity scenarios because the switching command can be multiplexed within the ongoing DL SPS transmissions.
•	If the switching indication is DCI-based: Operators may face a trade-off between voice call capacity and the switching feature. In high load scenarios, operators might be forced to disable DCI switching to preserve NPDCCH resources. The switching feature can be enabled in low to medium load conditions.
Given that RAN1 has already converged on using MAC CE for release to maintain the maximum voice call capacity as indicated in the FLS of RAN1#bis[R1-2603476], the same design principle should be applied to the switching indication. 
Proposal 4.3-1: MAC CE is supported as the switching indication for dynamic DL SPS switching. 
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	NEC
	
	DCI multiplexing on PDSCH is an untouched solution. If DCI multiplexing on PDSCH, there is no drawbacks of the DCI switching scheme on the capacity impact and there is no drawbacks of the MAC CE switching scheme on indicate the switching after the last PDSCH transmission of the previous SPS configuration.

	OPPO
	N
	Unlike SPS release, there is still an activated SPS after DL SPS switching. If MAC CE is used to switch from SPS config#1 to SPS config#2, how to determine the staring time of the SPS resource and transmission parameters corresponding to SPS config#2 is not clear. 
SPS switching can be regarded as another SPS activation in some degree, so we can firstly focus on SPS activation, and then discuss how to support SPS switching on top of SPS activation.

	Spreadtrum
	Y
	

	Samsung
	N
	Do not support as the only switching indication. Dynamic switching via a single indication is agreeable, but DCI-based reactivation/switching should not be precluded since it is aligned with DCI-based activation and Option2 timing. If MAC CE is supported, its applicability, effective boundary, and interaction with activation DCI should be clearly specified.

	Ericsson
	N
	In our understanding, RAN2 has agreed to have two RRC configurations for DL. If the DCI-based activation is provided using DCI Format N1, then 1-bit from an unused field can be re-used to create a new field for indicating the UE about the RRC configuration to be used.

	Huawei, HiSilicon
	N
	We agree that we need only a single indicator to deactivate the previous SPS and reactivate it back with a new configuration/scheduling to reduce latency.
However, we do not agree with that using DCI would force operator to disable DCI switching. The NPDCCH USS monitoring vs SPS transmission priority can be easily switched, for example:
· After SPS activation: SPS transmission has higher priority than NPDCCH USS monitoring.
· This priority can be switched using MAC CE indicator, i.e. indicate to UE that NPDCCH USS has higher priority than SPS transmission. The network knows precisely when to switch since the network knows exactly when to schedule a DCI to the UE.
· UE switches the priority and monitors NPDCCH USS if it collides with SPS transmissions. Reads the DCI and revert the priority back to SPS transmission.
This simple method can be used for ALL NPDCCH USS monitoring, not only for SPS switching but for any other critical messages or RRC messages.

Using DCI has many advantages over MAC CE switching. DCI can reschedule UE’s MCS, RA and TBS enabling the UE to adapt to changes in the channel.


	Viasat
	Y
	We support MAC CE for dynamic DL SPS switching to maximize voice capacity. 

	LGE
	N
	It seems that there is no proposal to change the USS design to be aligned with the SPS periodicity. To be specific, the SPS periodicity will be multiples of 80msec, but the USS periodicity will be power of 2. In this case, even though SPS resource is prioritized over the NPDCCH monitoring occasions, there are many chances that the UE monitors the NPDCCH for reactivation. 
Under the condition on no change on USS periodicity and offsets, even though MAC-CE based approach is adopted, due to the collision between UE1’s NPDCCH and UE2’ SPS resources, NW will lose the voice call capacity. 

	ETRI
	
	Single indication-based dynamic switching would be O.K. However, if DCI-based activation is agreed, then, DCI-based switching indication could also be considerable.

	ZTE
	N
	For the switching, similar as the activation, it’s preferred to be done via DCI to ensure same operation.s 

	CATT
	N
	Share similar view as SS. In this phase, we cannot agree with this proposal.

	Nokia
	N
	We think DCI to indicate index of the DL SPS configuration as legacy can be starting point for DL SPS switching, no need to introduce MAC CE switching.

	Sharp
	N
	The switching should be the same as activation. DCI is preferred.




1.6 [Open]Details of DCI based activation
[Open]DCI format for indication
[H]Proposal 4.4.1-1
To facilitate the discussion, the following proposal is made.
Proposal 4.4.1-1: For Rel-20 NB-IoT NTN, 
· If joint activation for a UL SPS and a DL SPS via a single DCI is supported, DCI format N0 is adopted for the joint activation indication. 
· If separate activation for a UL SPS and a DL SPS is supported, DCI format N1 is adopted for DL SPS activation, DCI format N0 is adopted for UL SPS activation.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Fine with moderator proposal. 

	OPPO
	Y
	

	Spreadtrum
	Y
	

	Ericsson
	See comment
	It depends on the resolution of Proposal 4.1-1.

	Huawei, HiSilicon
	
	It is better to consider this proposal after joint vs separate DCI activation is agreed. 

	ZTE
	N
	We prefer to treat it after the decision of previous proposals.
Additionally, even with N0, it’s should be clarified that the detailed field will be further discussed to avoid misunderstanding.

	Nokia
	N
	We think separate activation by DCI can be supported to provide flexibility of scheduling from network side.

	Sharp
	Y
	Support

	Apple
	
	Ok.



[Open]DCI validation fields
In LTE and NR SPS, specific DCI fields are set to fixed values for validation purposes to minimize the false alarm probability of SPS activation/deactivation DCI. Following a similar principle, if DCI-based activation/release is supported for NB-IoT SPS, the corresponding validation fields must be discussed.
For validation of UL SPS for BSR, the following fields are used.
	36.213
A UE shall validate a Semi-Persistent Scheduling assignment NPDCCH only if all the following conditions are met: 
-	the CRC parity bits obtained for the NPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-	the new data indicator field is set to '0'. 
Validation is achieved if all the fields for the used DCI format N0 are set according to Table 16.6.3-1 or Table 16.6.3-2.
==omitted==
Table 16.6.3-1: Special fields for Semi-Persistent Scheduling Activation NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'



Table 16.6.3-2: Special fields for Semi-Persistent Scheduling Release NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Repetition number
	set to '000'

	Modulation and coding scheme
	set to '1111'

	Subcarrier indication
	Set to all '1's





According to companies’ contributions, the following fields are considered for validation for SPS for voice packets:
· HPN: HARQ process number (present if UE is configured with 2 HARQ processes)
· RV: Redundancy version
· NDI: New data indicator
· MCS: Modulation and coding scheme
· RA: Resource assignment
· RN: Repetition number
· SD: scheduling delay
· NTB: Number of scheduled TB for Unicast
· NPDCCH order indicator 
· REV: Resource reservation
For DCI based joint indication, there are the following proposals:
For joint activation of UL SPS and DL SPS
Note: NDI is set to 0, Number of scheduled TB for Unicast is set to 0 for the joint activation DCI if present
	source
	HPN
	RV
	SD
	MCS
	RA
	RN
	Details

	[3], [4], [18]
	√
set to '0'
	√
set to '0'
	
	√
all '0'
	√
all '0'
	
	[3], [4], [18]: Reuse the validation rules for BSR SPS



[12] indicates that fields expect for NDI field and DCI repetition number field can be used for validation
For DCI based separate indication, there are the following proposals:
For separate activation of UL SPS
Note: NDI is set to 0, Number of scheduled TB for Unicast is set to 0 for the UL SPS activation DCI if present
	source
	HPN
	RV
	SD
	MCS
	RA
	RN
	Details

	[2], [5], [4], [8]
	√
set to '0'
	√
set to '0'
	
	
	
	
	

	[11]
	√
set to '0'
if single UL SPS configuration
	√
set to '0'
(conditionally)
	
	
	
	
	RV is used for validation except when higher layer parameter npusch-OCC-Enabled is configured and Repetition number field has a value > 0 and 
When multiple UL SPS configurations are configured, the HARQ process number field can be used to indicate which SPS configuration is activated

	[7]
	
	
	
	√
all '0'
	√
all '0'
	√
all '0'
	


For separate activation of DL SPS
Note: NDI is set to 0 for the DL SPS activation DCI
	source
	HPN
	SD
	MCS
	RA
	RN
	REV
	NTB
	PDCCH order
	Details

	[2], [4]
	√
set to '0'
	
	
	
	
	
	
	
	

	[11]
	√
set to '0' if single SPS
	
	
	
	
	
	
	
	When two DL SPS configurations are configured, the HARQ process number field can be used to indicate which SPS configuration is activated

	[8]
	
	
	
	
	
	√
set to '0'
	√
set to '0'
	
	

	[5]
	√
set to '0'
	
	
	
	
	
	√
set to '0'
	
	 “HARQ process number” and “Number of scheduled TB for Unicast” that can be set to 0, whereas “HARQ-ACK resource” and “Number of scheduled TB for SC-MTCH” can be considered to either be set to 0 or used for other purposes (For example, RAN2 has agreed to have two RRC configurations for DL, then 1-bit can be used to create a new field that allows indicating the UE the RRC configuration to be used)

	[7]
	
	
	√
all '0'
	√
all '0'
	√
all '0'
	
	
	√
set to '0'
	Support PDCCH order indicator field (for DL semi-Persistent scheduling), Repetition number field, Modulation and coding scheme field and Resource assignment field as the special fields for Semi-Persistent Scheduling Activation NPDCCH Validation


[bookmark: _Hlk229485422][M]Proposal 4.4.2-1a&1b
As clarified in [5], for an activation DCI for UL SPS scrambled by SPS C-RNTI, the 'Number of scheduled TBs for unicast' field (if present) shall be set to 0. 
	36.212
-	Number of scheduled TB for Unicast – 1 bit, where value 0 indicates a single TB is scheduled and value 1 indicates multiple TB are scheduled. This field is only present if higher layer parameter npusch-MultiTB-Config is enabled and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The field is set to 0 if the CRC of the DCI is scrambled by SPS C-RNTI.


To facilitate the discussion, proposals 4.4.2-1a/4.4.2-1b for joint activation/separate activation are made.
Proposal 4.4.2-1a: For Rel-20 NB-IoT NTN, if joint activation for a UL SPS and a DL SPS via a single DCI is supported, the following special fields are used for validation for the activation DCI.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'


Note: NDI is set to 0 for the joint SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the joint SPS activation DCI if this field is present.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	Ericsson
	See comment
	Any joint activation proposal must wait for the resolution of Proposal 4.1-1.

	Huawei, HiSilicon
	
	It is better to consider this proposal after joint vs separate DCI activation is agreed. 

	
	
	




Proposal 4.4.2-1b: For Rel-20 NB-IoT NTN, if separate activation for a UL SPS and a DL SPS is supported, the following special fields are used for validation for the activation DCIs.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'


Note: NDI is set to 0 for the UL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the UL SPS activation DCI if this field is present.
	
	DCI format N1

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'


Note: NDI is set to 0 for the DL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the DL SPS activation DCI if this field is present.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	
	It basically means no DCI field can be used for DL SPS validation. Thus, we should consider whether some DCI fields can be exploited for a robust SPS validation, e.g., the scheduling delay field can be repurposed since the staring time of the SPS resource is configured by RRC.

	Ericsson
	See comment
	We can discuss those details once there is a resolution for Proposal 4.1-1.



[Hold]DL SPS configuration /periodicity index indication
As RAN2 agreed to support two DL SPS periodicity, many companies observe that the NW should provide an index at least for DL SPS periodicity in the switching/activation indication.
Companies have the following proposals for the index indication in DCI:
· MSB of repetition number of the DCI is repurposed for the index indication when two DL SPS periodicities are configured [4]
· [4] for DCI based joint DCI fields, all resource allocation parameters are provided by RRC, thus fields that are not used for validation can be reused, e.g., MSB of the repetition number. For DCI based separate DCI indication, it is not possible to schedule a DL SPS with >=192subframes, thus the MSB can be used for index indication.
· HPN of the DCI is used [11], [8],[18]
· HARQ-ACK resource [18], [5]
· Number of scheduled TB for SC-MTCH [5]
Table 2 Indication of DL SPS index[8]
	HARQ process number
	DL SPS index

	0
	DL SPS#0

	1
	DL SPS#1


If MAC CE is used for switching indication, the MAC CE should include a DL SPS configuration index or DL SPS periodicity index, it is up to RAN2 to discuss how to convey the index in MAC CE. 
[X]
FL view: The specific fields to be repurposed for the index indication depend on the conclusion regarding joint vs separate indication. Furthermore, priority should be given to identifying fields required for SPS validation, only those not utilized for validation purposes will be considered for repurposing as index indication. Thus, no specific proposal is made in this round.

[Hold]Other transmission parameters
HARQ process
· [15]: Additional HARQ processes can be introduced for DL SPS and UL SPS 
· [15]: HARQ process ID(s) for DL SPS and UL SPS can be configured separately or jointly
· [11]: HARQ process number is not needed to be indicated in SPS activation as in legacy
· [11], [8],[18]: propose to use HPN in DCI for validation.
FL view: RAN2 will discuss HPN value for SPS this meeting, thus FL propose to put this item on hold.

Modulation
[18] propose to clarify whether or not to support 16QAM for SPS NPDSCH/NPUSCH, as for GEO, 16QAM would not be used in typical scenario.
	36.306
[bookmark: _Toc224646143]4.3.4.222	npdsch-16QAM-r17
This field indicates whether the UE supports 16QAM for DL unicast, as specified in TS 36.211 [17], TS 36.212 [26] and TS 36.213 [22]. This feature is only applicable if the UE supports category NB2.
[bookmark: _Toc224646144]4.3.4.223	npusch-16QAM-r17
This field indicates whether the UE supports 16QAM in the concerned band for UL unicast, as specified in TS 36.211 [17], TS 36.212 [26] and TS 36.213 [22]. This feature is only applicable if the UE supports category NB2.


[L]Conclusion 4.4.4-1
Proposed conclusion 4.4.4-1: For UL/DL data transmission for voice traffic, 16QAM is not supported for SPS NPUSCH and SPS NPDSCH in Rel-20 NB IoT NTN.
FL clarification: As this is proposed as a conclusion, no spec change is needed. 
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	Ericsson
	Y
	We support conclusion 4.4.4-1

	Huawei, HiSilicon
	Y
	Support the proposal. 

	LGE
	Y
	



Repetition number 
[1] propose to investigate the typical repetition number to support voice over NB-IoT NTN under GSO as well its impact on UL resource allocation.
FL view: Company evaluations presented in previous meetings are based on the legacy NPUSCH resource allocation/repetition times and confirm that the legacy values are feasible. It is also noted that SA4 has followed the legacy NPUSCH resource allocation/repetition times in their RAN evaluations.

Bitmap indication for SPS occasion that is actually used or skipped in DCI format N0 and N1
[bookmark: _Hlk226400187][1] propose introducing a bitmap indication index field in DCI format N0 and N1 to indicate which SPS occasion is actually used or skipped, so that a variable effective periodicity can be realized without SPS switching.
FL view: this depends on the conclusion of MAC CE vs. DCI for activation/switching. Thus, no proposal is made in this round.

How to provide the transmission parameters:
· [3], [4], [19],[17]: For MAC CE based indication, or DCI based joint indication (at least for activation), transmission parameters should be provided by RRC. 
· [7]: For DCI based separate indication, most proponents believe that the transmission parameters (e.g., TBS, MCS, resource assignment, number of repetitions) should be provided by the activation DCI, while [7] propose that RRC signaling configures the semi-persistent scheduling C-RNTI, transmission interval (FL: already agreed), modulation and coding scheme, resource assignment and repetition number for UL and DL SPS transmission.
· [5]: propose that RAN2 to decide which other parameters (i.e., in addition to “Periodicity”) will be configured via RRC for the support of voice-over-GEO for NB-IoT NTN, unless any L1 parameter that in legacy is signaled via DCI were agreed (if justified) to be provided via RRC signaling.
FL view: this depends on the conclusion of joint activation vs. separate activation, MAC CE vs. DCI for activation/switching. Thus, no specific proposal is made in this round.

OCC for UL SPS
[11] discusses the possibility of combining OCC with SPS, with the intention of reusing the Rel-19 feature. Such a combination would impact the design of special fields for DCI activation.
[18] further proposes to clarify whether OCC should be supported for SPS NPUSCH.
Meanwhile, [4] indicate that combining SPS and OCC does not provide benefits, regardless of whether MAC CE or DCI based indication is adopted, supported by the following observations:
· DL SPS bottleneck: In single-tone scenarios, system capacity is limited by the DL SPS. Since OCC is an UL-only enhancement, OCC+UL SPS provides no improvement to the overall voice call capacity in these DL limited cases.
· Performance degradation: OCC leads to a slight link-level performance degradation for NPUSCH. Consequently, UL SPS with OCC may struggle to achieve the target BLER.
· Inconsistency with legacy mechanisms: In Rel-19, OCC is supported for DG only. Note that OCC is not applicable to PUR and CB-Msg3
	Agreement in RAN1#118bis
For support of single-tone OCC for NPUSCH format 1, RAN1 studies:
· The parameters that need to be signalled, considering the following:
· OCC codeword
· Enabling of OCC feature
· FFS: other parameters
· For dynamic grant in RRC CONNECTED, study which and whether any parameters are signalled via DCI and which and whether any parameters are signalled by RRC.
· FFS: whether/how to support cases other than dynamic grant in RRC CONNECTED, e.g. Msg3, PUR, CB Msg3 EDT.



[bookmark: _Hlk229685004][L]Conclusion 4.4.4-2
Proposed conclusion 4.4.4-2: OCC is not supported for UL SPS of Rel-20 NB-IoT NTN.
FL clarification: OCC is not applicable to UL SPS means that NW cannot multiplex a UL SPS transmission with another UL SPS transmission or another DG PUSCH transmission via OCC.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	Ericsson
	Y
	We support conclusion 4.4.4-2.

	
	
	




SPS release
· [10] propose to support separate release of UL SPS and DL SPS in addition to joint release of UL SPS and DL SPS
· [6] propose that the MAC CE for joint release can also support separate release.
· [10] propose to support both DCI based SPS release in addition to MAC CE based release.
· [6] propose that MAC CE based release indication transmitted on DL SPS NPDSCH should take effect from a clear SPS period or voice bundling boundary, e.g., the next applicable boundary after UE processing of the MAC CE, unless otherwise configured or indicated.
FL view: As the specific content/format of the release MAC CE is under RAN2 discussion, it is up to RAN2 to decide whether the release MAC CE can support independent (or separate) release for UL SPS and DL SPS.
[Open]Feedback for SPS
1.7 [Hold]Confirmation for SPS Activation
[bookmark: _Hlk226459305]Confirmation for the first NPDSCH after DL SPS activation
Several companies discuss the activation confirmation for initial NPDSCH transmission after activation and propose to reuse the activation confirmation for DL SPS that has been used for eMTC. Specifically, for eMTC CE Mode A UE in NTN, if harq-FeedbackEnablingforSPSactive is configured by higher layer parameter RadioResourceConfigDedicated, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless whether HARQ feedback is enabled or disabled.
· For confirmation for joint activation (based on MAC CE or DCI) for DL+UL SPS
· Option1 HARQ-ACK [14]
· Supporting:[14]: 
· [14]: even for joint activation based on DCI, this implicit confirmation is not always reliable. the absence of a UL SPS transmission does not uniquely indicate activation failure.
Meanwhile, [4] indicate that NW has full information of potential postponement to UL SPS, thus there is no ambiguity even if the UL SPS transmission as confirmation is postponed
· Opposing:[12],[4],[17],[19]
· [12] If single DCI is used for joint activation of DL SPS and UL SPS, the UE does not provide HARQ feedback for the 1st SPS-NPDSCH when HARQ feedback is disabled for the SPS-NPDSCH
· [17],[19] if joint DL/UL SPS activation / deactivation is supported, the eNB can observe the NPUSCH to determine whether activation / deactivation was successful
· Option2. The UL SPS transmission after activation can be considered as confirmation, similar as BSR UL SPS activation [4] (if UL skipping is not configured) [4],[12],[17],[19]
· [4]: similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE as confirmation for DL SPS
· [17],[19]: if joint DL/UL SPS activation / deactivation is supported, the eNB can observe the NPUSCH to determine whether activation / deactivation was successful.
· [19]:no additional specification impact is needed
· Option3. The SPS confirmation MAC CE can be supported as confirmation, similar as BSR UL SPS activation [4] (if UL skipping is configured) 
· [4]: similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE (if UL skipping is configured) as confirmation for DL SPS
· For confirmation for separate activation, 
· For confirmation for separate activation for DL SPS
· Option1. HARQ-ACK for the first NPDSCH after DL SPS activation
· Supporting: [2], [17], [11], [5], [16], [7], [12](if separate activation is supported),[17](if separate activation is supported)
· [7]: this HARQ feedback can be configured as enabled or disabled via RRC signaling
· Option2. SPS confirmation MAC CE for DL SPS activation is supported if DCI based separate activation indication is supported [4]
· Option3. by default, there would be no confirmation of activation. [19]
· [4] has concerns on the overhead of NPUSCH format2 for HARQ-ACK as confirmation, and the potential collision between NPUSCH format2 and other transmission(s)/resource(s). [4] propose that if HARQ-ACK is supported as confirmation for separate DCI based activation, RAN1 concludes that no specific RAN1 specification changes are required to resolve collisions between the NPUSCH format 2 (carrying the HARQ-ACK) and other SPS transmissions
· For confirmation for separate activation for UL SPS
· Option1. ACK [5]
· Option2. The UL SPS transmission after activation can be considered as confirmation, similar as BSR UL SPS activation (if UL skipping is not configured) [4]
· similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE as confirmation for UL SPS[4]
· Option3. The SPS confirmation MAC CE (if UL skipping is configured) can be supported as confirmation, similar as BSR UL SPS activation [4]
· [4]: similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE (if UL skipping is configured) as confirmation for DL SPS
	36.321
-	else:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	store the uplink grant and the associated HARQ information as configured uplink grant;
-	initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI, or in TTI according to N=0 in clause 5.10.2 for short TTI, and to recur according to rules in clause 5.10.2;
-	if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
==omitted==
For NB-IoT UEs, a configured uplink grant shall be used only for BSR or SPS confirmation transmission, and skipUplinkTxSPS is implicitly configured.


In case the explicit confirmation (e.g., HARQ-ACK) for activation is missed at gNB
· [16] propose to support a new timer Timer-UE in the UE can be started on SPS activation and re-started on receiving DL SPS. In case SPS activation ack is missed at the eNB, on expiry of timer-UE the UE leaves SPS mode, stop SPS transmitting and receiving, stop timer-UE
	· [image: ]


Figure 2: Timers for SPS activation [16]
[5]: postponing the discussion until a decision has been made on the activation indication

[X]
FL view: this topic heavily depends on the conclusion of joint vs. separate indication. Thus, no specific proposal is made in this round.

1.8 [Open]Confirmation/HARQ-ACK for UL/DL SPS release
As noted in [4], since UL skipping is implicitly configured for BSR UL SPS, it is essential for the UE to transmit an SPS confirmation MAC CE upon receiving a release DCI. Without this confirmation, the NW may erroneously interpret a skipped UL transmission as an indication that the grant has been successfully released based on the release DCI, leading to potential desynchronization. As RAN2 agree that UL skipping is supported for Rel-20 UL SPS, [4] propose to support SPS confirmation MAC CE as an explicit confirmation.
	36.321
-	else if PDCCH contents indicate SPS release:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else:
-	clear the corresponding configured uplink grant (if any).
==omitted==
For NB-IoT UEs, a configured uplink grant shall be used only for BSR or SPS confirmation transmission, and skipUplinkTxSPS is implicitly configured.


·  For confirmation for SPS release
· Option1.HARQ-ACK for SPS release
· Supporting:[16]
· Opposing: [17], [19]
· [17], [19]: the eNB can detect whether activation / deactivation of SPS was successfully received by the UE by observing the UL NPUSCH
· Option2. The absence of UL SPS transmission can be considered as confirmation [4] (if UL skipping is not configured) [17], [19]
· [4]: similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE (if UL skipping is not configured) as confirmation for SPS release
· [19]: no additional specification impact is introduced
· Option3. SPS confirmation MAC CE can be transmitted as confirmation [4](if UL skipping is configured) 
· [4]: similar as BSR UL SPS activation, UE may use either the UL SPS transmission itself or the SPS confirmation MAC CE (if UL skipping is configured) as confirmation for SPS release
In addition, for the case where the release MAC CE/confirmation is missed.
· [2] propose that UE should autonomously deactivate UL SPS and DL SPS upon detecting X=2 consecutive missed DL SPS transmissions, to safeguard against scenarios where the UE misses or fails to decode an SPS NPDSCH carrying MAC CE for SPS release. The value of X can be further discussed.
· [16] propose to support a new timer Timer-NET in the network can be used for SPS release.
FL view: Whether to introduce a timer for missing SPS release confirmation can be discussed after concluding whether such a confirmation mechanism is supported.

	· [image: ]


Figure 3: Timers for SPS activation / release[16]
[M]Proposal 6.2-1
Agreements:
1.	If there is no UL data to transmit, and if configured by the NW, the UE skips the UL SPS occasion
As RAN2 agrees to support UL skipping, the following proposal is made.
Proposal 6.2-1: For Rel-20 NB-IoT NTN, if UL skipping is enabled, a SPS confirmation MAC CE can be triggered as confirmation to confirm the reception of a release MAC CE.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	
	If HARQ feedback is enabled for DL SPS, the SPS confirmation MAC CE is not required to confirm the MAC CE carrying SPS release. Thus, we suggest the following modification:
For Rel-20 NB-IoT NTN, if UL skipping is enabled and HARQ feedback is disabled for DL SPS, a SPS confirmation MAC CE can be triggered as confirmation to confirm the reception of a release MAC CE.

	Ericsson
	See comment
	The wording is unclear. Is the intention using DL SPS to carry a confirmation that UL SPS was skipped in that SPS period?

	Huawei, HiSilicon
	
	We also need the UE to stop monitoring DL SPS and transmitting UL SPS if it missed the MAC CE release. A simple scheme will be for the UE to autonomously deactivate both DL SPS and UL SPS, if it fails to detect X (X=2) consecutive DL SPS. 

	Nokia
	N
	It is up to RAN2 to discuss the detail.



1.9 [Hold]Confirmation/HARQ-ACK for DL SPS switching
Proponents of support DCI based DCI activation [11], [15] supports HARQ-ACK for DL SPS switching(re-activation) as confirmation, while proponents of MAC CE [4] supports SPS confirmation MAC CE for DL SPS switching.
FL view: confirmation mechanism for switching is dependent on the outcome of the switching indication discussion. Consequently, no specific proposal is made in this round, pending the conclusion of the indication framework. 

1.10 [Open]HARQ feedback-based retransmission for SPS NPDSCH without a corresponding NPDCCH
	Agreement:
For Rel-20 NB-IoT NTN, at least disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported
· FFS on enabling HARQ feedback
· Note: whether HARQ resource indicator in a DCI (if DCI based activation/release is supported) can be used for DCI based HARQ feedback disabling will be discussed separately.


It is widely acknowledged by companies, that HARQ retransmissions based on ACK/NACK feedback are not feasible for voice over GSO-NTN due to the excessive RTT (> 500ms). Furthermore, legacy NB-IoT requires a minimum of 13 slots between the end of an NPDSCH and the start of the corresponding HARQ-ACK feedback, reserving gaps for HARQ feedback significantly reduces the available subframes for data transmission. It is also indicated the in previous discussion for LS R1-2505140, HARQ disable is assumed. Thus, the above agreement was made.
One remaining issue is whether to reuse the legacy HARQ enable/disable framework for NPDSCH. The enabling and disabling of HARQ-ACK feedback for NPDSCH is controlled by two levels: 
1) An RRC parameter within the NPDSCH configuration determines whether HARQ-ACK is enabled or disabled at the process level: DownlinkHARQ-FeedbackDisabledBitmap-NB-r18. 
2) A dynamic disabling indication in DCI: if downlinkHARQ-FeedbackDisabledDCI-NB is configured, the HARQ-ACK resource field of the DCI can overrides the configuration of the RRC parameter DownlinkHARQ-FeedbackDisabledBitmap-NB-r18, and disable HARQ-ACK.
	36.331
NPDSCH-ConfigDedicated-NB-v1800 ::=		SEQUENCE {
	downlinkHARQ-FeedbackDisabledBitmap-NB-r18
		SetupRelease {DownlinkHARQ-FeedbackDisabledBitmap-NB-r18}		OPTIONAL,	-- Need ON
	downlinkHARQ-FeedbackDisabledDCI-NB-r18	ENUMERATED {true}			OPTIONAL	-- Need OR
}
DownlinkHARQ-FeedbackDisabledBitmap-NB-r18 ::=	BIT STRING (SIZE(2))
downlinkHARQ-FeedbackDisabledBitmap-NB
Used to disable the DL HARQ feedback, sent in the uplink, per HARQ process ID, see TS 36.321 [6]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1. The bit corresponding to HARQ process ID that is not configured shall be ignored. A bit set to one identifies a HARQ process with disabled DL HARQ feedback and a bit set to zero identifies a HARQ process with enabled DL HARQ feedback
downlinkHARQ-FeedbackDisabledDCI-NB
Presence of this field indicates that DCI indication is used to directly indicate or override RRC configuration for disabling HARQ feedback

	36.212
The following information is transmitted by means of the DCI format N1: 
==omitted==
[bookmark: _Hlk225931920]-	HARQ-ACK resource – 4 bits as defined in clause 16.4.2 of [3]. If downlinkHARQ-FeedbackDisabledDCI-NB is configured, or if downlinkHARQ-FeedbackDisabledBitmap-NB and downlinkHARQ-FeedbackDisabledDCI-NB are configured, and the value is ‘15’, it functions as a HARQ feedback disabled indicator.


Companies’ views are summarized below:
FL Note: the HARQ feedback for the first SPS NPDSCH after activation is separately discussed in section 6.1
· HARQ feedback is disabled for SPS NPDSCH except the first SPS NPDSCH reception after activation or reactivation by default [15], [9]
· HARQ feedback enabling/disabling via RRC paramter
· Supporting: [2], [11], [10], [15], [4],[12]
· [11],[12]: legacy HARQ feedback enabling/disabling indication signaling can be reused
· [10]: RRC disabling HARQ feedback can be considered
· [4]: whether to reuse the existing downlinkHARQ-FeedbackDisabledBitmap-NB is up to RAN2
· Opposing: [17], [16]
· [17]: no further RAN1 agreements are required
· [16]: For voice support in IoT NTN, HARQ feedback should not be enabled.
· HARQ feedback disabling via DCI
· Supporting:
· [11]: legacy HARQ feedback enabling/disabling indication signaling can be reused
· Opposing:[2], [4], [16], [9], [17]
· [2]: using DCI to control HARQ feedback is unnecessary, as it does not enhance configuration flexibility and may instead constrain resource allocation efficiency
· [9]: Given the significant propagation delay inherent in GEO scenarios, enabling HARQ feedback offers negligible improvement to user experience
· [17]: no further RAN1 agreements are required
· [5]: postponing the discussion until a decision has been made on the activation indication
[L]Proposal 6.4-1
There is a consensus that HARQ is disabled for DL SPS NPUSCH without NPDCCH. The majority of companies support introducing an RRC parameter to enable or disable HARQ-ACK for DL SPS. Whether this functionality should be achieved by reusing an existing RRC parameter (e.g., from legacy NB-IoT) or defining a new one is considered a RAN2 responsibility.
Proposal 6.4-1: A RRC parameter for enabling/disabling HARQ-ACK for DL SPS NPDSCH without a corresponding NPDCCH is supported. Whether to reuse the existing downlinkHARQ-FeedbackDisabledBitmap-NB is up to RAN2.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	N
	This proposal for RRC parameter is a bit premature. RAN1 only agreed or Rel-20 NB-IoT NTN, at least disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported. RAN1 should further discuss whether to support enabling HARQ-ACK for DL SPS NPDSCH without a corresponding NPDCCH

	OPPO
	Y
	

	Ericsson
	See comment
	Similar view as MTK

	Huawei, HiSilicon
	Y
	Support

	LGE
	N
	We do not need any RRC configuration to disable the HARQ-ACK feedback for DL SPS. This kind of situation is needed only if there is a case where the HARQ-ACK feedback can be enabled for the NPDSCH without NPDCCH. 

	ETRI
	N
	Similar view with LGE. We consider that only disabling HARQ is supported for SPS in Release 20 IoT-NTN and thus, no additional specification impact is introduced.

	Sharp
	Y
	

	Apple
	Y
	


[L]Proposal 6.4-2
Proposal 6.4-2: If DCI is supported for SPS activation, using the HARQ resource indicator in the activation DCI to override the RRC configuration of HARQ-ACK enabling/disabling for DL SPS is not supported.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	N
	This proposal can be discussed later. Same comment as for Proposal 6.4-1

	Ericsson
	See comment
	Is the proposal referring to the DCI field in DCI Format N1 named “HARQ-ACK resource”, which is used for providing the resources for NPUSCH Format 2 to transmit ACK/NACK? If so, then if HARQ-ACK enabling is supported, then this field needs to be supported as in legacy.

	LGE
	
	OK



1.11 [Open]Long term feedback or reporting for AMC/Link adaption
Several companies discuss that while disabling per-occasion HARQ feedback is essential for overhead reduction in GSO case, NW side may lack information for AMC/link adaption, and thus lead to inefficient resource utilization or service instability. They propose to study long term feedback or reporting for AMC/link adaption purpose:
· [2]: status report for NB-IoT NPDSCH reception
· [10]: periodic SNR reporting
· [11], [10]: UE transmits HARQ feedback per N SPS occasions when HARQ feedback corresponding to SPS is disabled
· [15]: the success rate or ACK ratio for all SPS transmission in a period
· [10]: the number of successful or failed transmissions
· [10]: downlink success rate of BLER over a period
· [17]. Differential SINR reporting (Delta SINR reporting)
· [8]: Periodic reporting assistant information. such as the probability or the number of SPS NPDSCH decoding failures within a certain period, and report this assistant information to NW
In addition, [10] propose that network can configure a BLER threshold for the UE to provide the long-term feedback. UE is only triggered to provide feedback if the BLER of packet(s) exceed the threshold.[8] propose that the UE reports the assistant information when the collected assistant information meets certain conditions or reaches a configured threshold.
Regarding the resource for long-term feedback, companies have the following proposal:
· [10]: activation DCI can also indicate a periodic HARQ feedback resource
Meanwhile, 	[4] indicate that DCQR is already supported to report DL channel quality and can be used, other metric for long-term feedback for AMC is not supported for Rel-20 SPS unless the performance gain is demonstrated

[L]Proposal 6.5-1
Proposal 6.5-1: For Rel-20 NB-IoT NTN, select one of the following options for long term feedback for AMC for DL SPS, regardless of HARQ feedback enabled/disabled configuration (if supported) for the process corresponding to the DL SPS.
· Option1. periodic SINR reporting
· Option2. HARQ feedback per N SPS occasions when HARQ feedback corresponding to SPS is disabled
· Option3. downlink success rate of BLER over a period
· Option4. the number of successful or failed transmissions
· Option5. differential SINR reporting
· Option6. Not support
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	N
	RAN1 / RAN2 should first discuss understanding of AMC and whether to support AMC
Option 6. 
A new option 7 “CQI report” could be added. The CQI report is supported in legacy specifications in Msg3  since Release 14  and in Connected mode since release 16 for NB-IoT, and can be baseline. 

	OPPO
	N
	We prefer to deprioritize long term feedback in R20 NB-IoT NTN due to limited TU.

	Ericsson
	N
	A proposal like Proposal 6.5-1, requires more time to list, discuss and study/analyze all the candidates. There is no time left to do that, we should focus on resolving the essential open issues.

	Huawei, HiSilicon
	Y
	We support Option 2, 3, and 4. 

	LGE
	N
	We will consider the coexistence between DG and SPS. Then, the channel characteristics can be anticipated by the HARQ-ACK feedback for DG. 

	ZTE
	Yes
	Since this WID is for voice traffic for long term transmission, the AMC/link adaptation is necessary to ensure the performance.

	Sharp
	Y
	We support 2/3/4. They are virtually the same though.



[Open]Interaction with other resources or procedure
1.12 [Open] Intra UE Collision with other transmission
	Agreement: 
For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB/SI on the anchor carrier
· Fully reserved DL subframe
· Subframes that are not NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource.
FFS whether and how to handle the case where a SPS NPDSCH transmission is overlapped with a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)

Agreement:
For SPS NPUSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPRACH
· UL Gap (i.e., 40ms gap after 256 ms UL transmission)
· Fully reserved UL subframe
FFS whether and how to handle the case where a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH/NPUSCH transmission/resource.


For channel collisions in legacy HD-FDD NB-IoT devices, collision handling rules are already defined, such as postponement or prioritization, depending on the specific collision scenario.Companies propose that how these collision cases should be handled when SPS is used should be discussed.
[image: ]
[bookmark: _Ref219214648]Figure 3: NPUSCH transmission collides with NPDSCH transmission due to the postponement [2]
Companies discuss in their contributions on the intra-UE collision between SPS and other resources or procedures, including:
· Case1: intra-SPS collision (e.g., a postponed SPS NPUSCH or NPDSCH collides with another SPS NPUSCH or NPDSCH in the next SPS period) [2], [4], [14], [11], [12], [5]
· drop at least part of the postponed SPS transmission [2], [14], [11]
· [2], [11]: drop the colliding subframes of the previous SPS NPUSCH or NPDSCH that overlapped with the subsequent SPS-NPDSCH/NPUSCH transmission/resource
· [14]: drop the postponed SPS transmission if it is overlapped with the next SPS occasion of the same SPS configuration
· avoid by NW /error case [4], [12]
· [4]: Should be avoided by NW
· [bookmark: _Hlk225951071][12]: if the SPS transmission is dropped when it is collided with DG, the collision between collision between SPS-NPDSCH/SPS-NPUSCH and SPS-NPUSCH/SPS-NPDSCH does not exist
· the postponed transmission reuse at the next occasion/resource[5]
· [5]: if no DL/UL SPS release indication has been commanded, “a postponed SPS transmission” will be re-started/resumed at the exact same preconfigured resource that was allocated within the SPS periodicity. Thus, in principle it should not “overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource”.
· Case2: inter-SPS collision (SPS NPUSCH vs SPS NPDSCH) [2], [4], [11], [12], [5], [9],[19]
· SPS NPDSCH is always prioritized [4]
· [4]: NW should avoid such collision via proper configuration. But collision may still happen due to postponement, in this case, DL SPS is prioritized so that NW can identify the collision based on UL detection.
· SPS NPUSCH is always prioritized [9]
· [9]: NPUSCH transmission can be prioritized, and the transmission of DL NPDSCH on the collided subframes as well as the 1 ms subframes used for UL-DL or DL-UL transition can be dropped
· drop the postponed SPS NPDSCH/NPUSCH transmission [2],[11]
· error case/avoid by NW/no spec changes [19], [12], [5]
· [19]: any collision that results in reduced performance due to channel drops should be avoided
· [12]: if the SPS transmission is dropped when it is collided with DG, the collision between collision between SPS-NPDSCH/SPS-NPUSCH and SPS-NPUSCH/SPS-NPDSCH does not exist
· the postponed transmission reuse at the next occasion/resource[5]
· [5]: if no DL/UL SPS release indication has been commanded, “a postponed SPS transmission” will be re-started/resumed at the exact same preconfigured resource that was allocated within the SPS periodicity. Thus, in principle it should not “overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource”.
FL view：Does “re-started/resumed at the exact same preconfigured resource” effectively mean dropping the postponed transmission?
· Case3: Rel-20 SPS vs. dynamically scheduled data [4], [14], [10], [12], [9], [16]
· dynamically scheduled data is prioritized [4], [14], [10], [12], [9], [16]
· [4], [14]: DG transmission is prioritized and the overlapping SPS transmission is dropped
· [12], [9]:SPS is dropped
· [bookmark: _Hlk226408746][9]: UL-DL or DL-UL transition if needed is within the SPS
· [10]: DG transmission is prioritized, but long interruption to SPS due to DG with long repetitions should be avoided
[image: ]
Figure 1. SPS interrupted by DS with long repetitions[10]
· Case4-1: UL SPS vs. NPDCCH candidate monitoring [1], [2], [20], [10], [12], [9], [19]
· avoided by NW [1], [9]:
· [1]: the network should not configure an NPDCCH candidate overlapped with an SPS NPUSCH transmission/resource on a UL subframe
· prioritize NPDCCH candidate [9], [12]
· [12]: SPS-NPDSCH/SPS-NPUSCH is dropped
· [9]: UL-DL or DL-UL transition if needed is within the UL SPS
· prioritize UL SPS[19]
· [19]: any collision that results in reduced performance due to channel drops should be avoided
· by NW indication [2],[18]
· [2]: support an indicator in MAC CE carried by the DL SPS to dynamically prioritize NPDCCH monitoring for critical Dynamic Grants (DG), ensuring timely processing of high-priority signaling
· [18]: NW indicates whether UE prioritizes NPDCCH monitoring over the overlapping SPS NPDSCH and/or SPS NPUSCH in the upcoming NPDCCH monitoring via SPS PDSCH
· UL SPS Suspension [20]
· [20]: Frees up unused UL resources for other UEs, thereby improving overall spectrum efficiency.
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[bookmark: _Ref228267821]Figure 2: Switching NPDCCH priority [2]
· Case4-2: DL SPS vs. NPDCCH candidate monitoring [1], [4], [2], [9],[12], [20], [19],[18]
· avoided by NW [9]
· prioritize NPDCCH candidate [12]
· [12]: SPS-NPDSCH/SPS-NPUSCH is dropped
· [20]: 
· DL SPS is/can be prioritized [4], [19]
· [4]: UE can prioritize DL SPS during overlapping part
· [19]: any collision that results in reduced performance due to channel drops should be avoided
· by NW indication [2],[18]
· [2]: support an indicator in MAC CE carried by the DL SPS to dynamically prioritize NPDCCH monitoring for critical Dynamic Grants (DG), ensuring timely processing of high-priority signaling
· [18]: NW indicates whether UE prioritizes NPDCCH monitoring over the overlapping SPS NPDSCH and/or SPS NPUSCH in the upcoming NPDCCH monitoring via SPS PDSCH
· DL SPS Suspension [20]: 
· [20] Allows the UE to resume PDCCH monitoring to leverage the benefits of dynamic scheduling, while still allowing the UE to transmit uplink data via UL SPS
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Figure 2: Switching NPDCCH priority[2]
· Case5: Rel-20 SPS vs. DL /UL scheduling delay [4]
· [4]: no spec change
· Case6: Rel-20 DL SPS vs. DL gap [4], [12], [5]
· [4]: SPS NPDSCH is postponed if DL gap is configured, thus no spec change
· [12]: the SPS-NPDSCH transmission is not affected by the DL transmission gap if configured
· 
[5]: new configurable values for the dl-GapDurationCoeff and dl-GapPeriodicity can be considered.If the intention were to do nothing because DL SPS is not expected to cross the following threshold “” (see TS 36.211), anyway a clarification is needed since DL SPS only consists of NPDSCH and therefore it does not seem to be possible testing the threshold which is based on NPDCCH
· Case7: Rel-20 SPS vs. GNSS measurement gap [4], [10], [12], [7]
· [4]: no spec change
· [7]: UE drops the UL and DL SPS packets during the GNSS measurement gap.
· [12]: UE drops the UL and DL SPS until it reacquires GNSS position and report the GNSS validity duration on the SPS-NPUSCH
· [10]: some UL SPS occasions in the GNSS measurement gap shall not be dropped but be available for transmission of both voice packets and the GNSS validity duration, when the UE has completed the GNSS measurement.
· Case8-1: Rel-20 UL SPS vs. HARQ-ACK resource for SPS PDSCH confirmation [11], [9]
· [11]: overlapped part of SPS NPUSCH is dropped if a SPS NPUSCH collides with a HARQ feedback transmission
FL view: this depends on the down-selection between DCI and MAC CE
· Case8-2: Rel-20 UL SPS vs. HARQ-ACK resource for longer term AMC [11]
· [11]: overlapped part of SPS NPUSCH is dropped if a SPS NPUSCH collides with a HARQ feedback transmission
FL view: this depends on the down-selection between DCI and MAC CE
· Case8-3: Rel-20 UL SPS vs. HARQ-ACK resource for DG [3],[9]
· Other case for termination of SPS
· [9] SPS NPUSH exceeding the voice bundling period/reaching the ends of the period are dropped
· [9]: receiving a DG scheduling for the same HARQ process
· [9]: reaching the end of the time domain resources in a given period configured or indicated by the eNB
· [6]: propose to further consider deadline-aware handling for voice packets. Since voice packets are deadline-constrained, a postponed SPS transmission may exceed the deadline (e.g., applicable voice bundling deadline). In this case, alternative handling should be allowed, e.g., switching to another feasible SPS configuration, using dynamic grant fallback for the exceptional packet, or dropping the packet when timely delivery is no longer possible. 

[M]Proposal 7.1-1
FL acknowledges the concerns regarding potential inter-UE collisions caused by postponement in previous agreements from two companies, the proposals in this section focus strictly on intra-UE collisions. Any remaining aspects of inter-UE collision should be addressed in Section 7.2. 
Proposal 7.1-1: For a Rel-20 NB-IoT NTN UE:
· If a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH reception/resource, the postponed SPS NPUSCH transmission is dropped.
· If a postponed SPS NPDSCH reception is overlapped with another SPS NPUSCH transmission/resource, the postponed SPS NPDSCH transmission is dropped. 
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	Y
	

	Ericsson
	Y
	We support Proposal 7.1-1

	Huawei, HiSilicon
	Y
	We support the proposal.
Proposal 7.1-1 seems to be for inter-SPS collision based on the FL’s description of Case 2 above.
We would also like to add that the UE drops only the colliding subframes. This is because for low-cost UE such as NB-IoT, the UE may be only to look ahead 1 subframe at a time, it cannot look ahead 30 to 50 subframes to check if there is any collision then drop the entire packet.
For example, consider a 32 ms NPUSCH SPS below, that needs to postpone 20 subframes and then experiences a collision with the NPDSCH SPS:
[image: ]
1) For a UE that looks ahead 1 subframe at a time, when the UE first transmits the NPUSCH, it does not know it will face a collision 42 ms ahead. In fact, it doesn’t realise it for the first 10 ms of transmission
2) At the 10th NPUSCH subframe the UE look ahead 1 subframe and realise it needs to postpone the 11th NPUSCH subframe, and it kept doing that until it finds a valid subframe and transmit the 11th NPUSCH subframe after 20 ms of postponing.
3) At the 11th NPUSCH subframe, the UE still does not realise it will face a collision 12 ms ahead. 
4) UE keeps on transmitting until the 22nd NPUSCH subframe when it realise the next subframe faces a collision. The UE then drops the 23rd NPUSCH subframe to start receiving the NPDSCH.
5) The UE therefore cannot just go back in time to the 1st subframe and start dropping NPUSCH.
Hence, to keep the complexity low for NB-IoT, we proposed that the UE drops only the colliding subframes.
 

	LGE
	Y
	Generally fine with the proposal. Additionally, we also need to think about the UL-to-DL switching time for HD-FDD operation as per TS36.213:
	If a UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	for FDD, the UE is not expected to receive transmissions in the Type B half duplex guard periods as specified in [3]
otherwise
-	for FDD, the UE is not expected to receive transmissions in 3 DL subframes following the end of a NPUSCH transmission by the UE. 
-	for TDD, the UE is not expected to receive transmissions in 3 subframes following the end of a NPUSCH transmission by the UE.



In this case, the postponed NPUSCH transmission would need to be dropped when the time gap between the end of the postponed NPUSCH and the start of the NPDSCH is less than 3 DL subframes. 


	ETRI
	Y
	Support

	Nokia
	
	We think the discussion should cover overlapping of both same UE and different UE.
We think the postponed SPS should not extend to outside of the original SPS occasion as the postpone may overlap with other UE’s transmission, e.g. SPS or DG or NPDCCH.

	Sharp
	Y
	Support

	Apple
	
	Ok.



[M]intra-SPS collision
For the following collision cases:
· a postponed SPS NPUSCH transmission is overlapped with another SPS NPUSCH transmission/resource corresponding to the same UL SPS
· a postponed SPS NPDSCH reception is overlapped with another SPS NPDSCH reception/resource corresponding to the same DL SPS
FL clarification: if proposal 7.1-1 on the inter-SPS collision (e.g, postponed SPS NPUSCH vs. SPS NPUSCH, postponed SPS NPDSCH vs. next SPS NPDSCH) is agreed, collision between a postponed SPS transmission and subsequent SPS transmission in the same transmission direction is inherently avoided as the postponed SPS transmission is dropped. Conversely, if Proposal 7.1-1 is not agreed, it means that NW should avoid collision between DL SPS and UL SPS, thus, in this case, the NW can also avoid the collision in 7.1.2. Thus, no proposal/solution is needed.
If you have comments on the above assessment, please provide your comments below.
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	We do not think network can avoid the collision. For the same reason we introduce MAC CE, because we want tight packing of UL SPS and DL SPS, where we said there is simply no time gap to fit in an NPDCCH for SPS deactivation, how is it suddenly, the network now can have 20ms or more time gap to avoid collisions due to postponing, especially in the anchor carrier?
If network can avoid collision, that means there are time gap for NPDCCH monitoring and the tight packing of UL SPS and DL SPS for capacity purpose is not needed, then we do not see why we need a MAC CE release indicator.
We need to be consistent with the narrative of this WI.

	
	
	

	
	
	



[L]Proposal 7.1-3
Proposal 7.1-3: For a Rel-20 NB-IoT NTN UE, if a SPS transmission/reception on a carrier is overlapped with an NPDSCH/NPUSCH transmission scheduled by a DCI on the same carrier, the SPS transmission/reception is dropped.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	Y
	

	Ericsson
	Y 
	We support Proposal 7.1.3

	Huawei, HiSilicon
	Y
	Support

	LGE
	Y
	

	ETRI
	Y
	Support

	Sharp
	Y
	Support 

	Apple
	Y
	



[M]Proposal 7.1-4
	36.211







The NPDSCH transmission can be configured by higher layers with transmission gaps where the NPDSCH transmission is postponed. There are no gaps in the NPDSCH transmission if where  is given by the higher layer parameter dl-GapThreshold and  is given by [4]. The gap starting frame and subframe is given by  where the gap periodicity,, is given by the higher layer parameter dl-GapPeriodicity. The gap duration in number of subframes is given by , where  is given by the higher layer parameter dl-GapDurationCoeff. For NPDSCH carrying the BCCH there are no gaps in the transmission. 


DL gap is only present when explicitly configured by NW(i.e., by providing dl-GapThreshold). In other words, if NW think DL gap is not useful and does not provide dl-GapThreshold, there would be no DL gap configuration at all. For a UE with an ongoing DL SPS, many companies have indicated in the previous meeting that a DL gap provides little benefit, as DL SPS typically consists of a series of periodic, short transmissions. Thus, the following proposal is made:
Proposal 7.1-4: No additional RAN1 spec change for resolving the following collision case for a Rel-20 NB IoT NTN UE:
· Collision between Rel-20 NB-IoT NTN DL SPS and a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)
FL clarification: the proposal still allows the flexibility of NW to configure DL gap, DL SPS transmission is postponed in accordance with existing RAN1 specifications when collision happens, but no further enhancements are introduced for such collision cases in Rel-20.
	Company
	Y/N
	Comments

	MTK
	Y
	Support

	OPPO
	N
	If companies have consensus that the DL gap does not provide benefit, we can directly ignore the DL gap during SPS transmission. Otherwise, if postponement is performed for SPS, it may result in unnecessary collision between DL-SPS and UL SPS.

	Ericsson
	See comment
	
If the intention were to do nothing because DL SPS is not expected to cross the following threshold “” (see TS 36.211), anyway a clarification is needed since DL SPS only consists of NPDSCH and therefore it does not seem to be possible testing the threshold which is based on NPDCCH.

	Huawei, HiSilicon
	Y
	Support



[L]Proposal 7.1-5
As MAC CE for SPS release is agreed, the following proposal is made.
Proposal 7.1-5 v1: For a Rel-20 NB-IoT NTN UE, if a UL SPS transmission/DL SPS reception overlaps with a NPDCCH monitoring occasion, drop the NPDCCH monitoring occasion.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	MTK
	N
	This can be further discussed in RAN1. In case of very sparse USS (e.g. every second, a few slots are configured for NPDCCH monitoring), it may be reasonable in case of overlap not to drop NPDCH. The overlap may be very un-frequent, and may only affect a very small number of UEs at any time.   

	OPPO
	N
	According to the agreement for SPS release, there is a note that the NPDCCH monitoring behavior is not affected.

	Ericsson
	N
	In the case of the MAC release, the following note in the agreement from RAN1#124bis applies “Note: This agreement does not preclude the UE monitors NPDCCH while SPS is active.”

In the case of the activation for which Option 1 and Option 2 are under discussion, we have raised the following questions
1. Will there be a unique NPDDCH monitoring occasion just for the purpose of activation after which the UE will not perform NPDCCH monitoring at all?
2. Will there be an NPDDCH monitoring occasion for the purpose of activation, and additional NPDCCH monitoring occasions well separated in time (i.e., sparse NPDCCH monitoring)?
3. Will a set of subframes within the SPS periodicity be reserved as to be used for NPDCCH monitoring?
From the options listed above, we think B) or C) are suitable as to allow for dynamic activation, dynamic grants (including emergency notifications) to happen also on the non-anchor carrier.


	Huawei, HiSilicon
	Y
	Whilst we agree to this proposal, otherwise the MAC CE release will not work, we think the NPDCCH monitoring priority can be switched to enable the network to send a DCI to the UE for other purposes such as SPS periodicity/configuration switching, and critical messages. This can be done by indicating a priority swtich in the MAC CE.

	LGE
	N
	First of all, there is no proposal to make alignment between SPS period and NPDCCH period. In this case, there is no persistent collisions. We do not need to deprioritize the NPDCCH monitoring. 
Next, DG traffic also needs to be taken care of. Considering that the NW already know whether there is DG traffic or not, alternatively, it can be considered that the NW indicates whether SPS is prioritized or NPDCCH is prioritize in the next SPS period (via MAC CE). 

	Apple
	N
	This is not allowed according to last meeting agreements on MAC CE based release.



[X]GNSS measurement gap
	36.300
NOTE:	The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS acquisition and resumed when the GNSS acquisition is completed.


FL view: RAN2 is currently discussing whether the above note in 36.300 allows SPS suspension/resume during GNSS measurement gaps, thus FL propose to put this item on hold in RAN1. We should leverage the RAN2 outcome to avoid redundant effort.
[L]switching time
The following proposal is to address the comment from LG on Proposal 7.1-1.
New proposal 7.1.7: For a Rel-20 NB-IoT NTN not configured with higher layer parameter twoHARQ-ProcessesConfig:
· If the time gap between a postponed SPS NPUSCH transmission and a following SPS NPDSCH reception/resource does not meet the switching time requirement as specified in 36.213, the postponed SPS NPUSCH transmission is dropped.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



1.13 [Open] Inter-UE Collision with other transmission
	Agreement: 
For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB/SI on the anchor carrier
· Fully reserved DL subframe
· Subframes that are not NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource.
FFS whether and how to handle the case where a SPS NPDSCH transmission is overlapped with a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)

Agreement:
For SPS NPUSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPRACH
· UL Gap (i.e., 40ms gap after 256 ms UL transmission)
· Fully reserved UL subframe
FFS whether and how to handle the case where a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH/NPUSCH transmission/resource.


· [10],[18] two companies propose the discuss the inter UE collision due to SPS postponement
· [18] discuss the inter-UE collision after postponement. E.g., SPS of UE1 is not overlapped with transmission of UE2, but after postponement, the inter-UE collision happens.
· [10], discuss the inter-UE collision after postponement. E.g, SPS postponement overlapped with other transmission (e.g. other UE’s SPS or non-SPS transmission, NPDCCH, etc)
Meanwhile, [16] indicate that UE has no way of knowing about other UEs transmissions.
· For the inter-UE collision
· [10]: RAN1 should discuss how to handle when SPS postponement overlapped with other transmission (e.g. other UE’s SPS or non-SPS transmission, NPDCCH, etc), while flexibility of network scheduling for period transmission e.g. SPS and search space, etc. should be always not impacted
· [18] propose to revert the previous agreement as Alt1. the SPS NPDSCH/NPUSCH is dropped when it is overlapped with other signal
	[bookmark: _Hlk229397469]For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused the SPS NPDSCH transmission is dropped when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB/SI on the anchor carrier
· Fully reserved DL subframe
· Subframes that are not NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource.
FFS whether and how to handle the case where a SPS NPDSCH transmission is overlapped with a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)

For SPS NPUSCH transmission, the legacy behavior (i.e., postponement) is reused the SPS NPUSCH is dropped when it is collided with the following:
· NPRACH
· UL Gap (i.e., 40ms gap after 256 ms UL transmission)
· Fully reserved UL subframe
FFS whether and how to handle the case where a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH/NPUSCH transmission/resource.


· If the existing agreement cannot be reverted, [18] propose to consider the following 
· Alt 2: Extend the usage of ResourceReservationConfigDL and ResourceReservationConfigUL for the purposes other than NR-IoT coexistence
· Add 80msec and 160msec for the candidates of slotBitmap
· Alt 3: Support early termination of SPS transmission indicated by the MAC CE in a given SPS period

[L]Question
· Alt 1: revert the previous agreement on SPS postponetment as below
	For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused the SPS NPDSCH transmission is dropped when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB/SI on the anchor carrier
· Fully reserved DL subframe
· Subframes that are not NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource.
FFS whether and how to handle the case where a SPS NPDSCH transmission is overlapped with a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)

For SPS NPUSCH transmission, the legacy behavior (i.e., postponement) is reused the SPS NPUSCH is dropped when it is collided with the following:
· NPRACH
· UL Gap (i.e., 40ms gap after 256 ms UL transmission)
· Fully reserved UL subframe
FFS whether and how to handle the case where a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH/NPUSCH transmission/resource.


· Alt 2: Extend the usage of ResourceReservationConfigDL and ResourceReservationConfigUL for the purposes other than NR-IoT coexistence
· Add 80msec and 160msec for the candidates of slotBitmap
· Alt 3: Support early termination of SPS transmission indicated by the MAC CE in a given SPS period
Regarding the alternatives for resolving potential inter-UE collisions in [18], companies are invited to provide their views on whether a solution is essential and technical justifications why a solution is essential, and indicate your preferred alternative(s) .
	Company
	Essential or not
	Prefer Alt1/2/3
	Comments

	MTK
	Not essential
	
	Can be de-prioritized

	OPPO
	Not essential
	
	

	Ericsson
	Not essential
	
	If a change were to be made, we prefer Alt1 since it can provide more continuity to the voice service. 

	Huawei, HiSilicon
	
	
	We think it can be easily solved if the UE drops any SPS transmission that is outside of its time bundling window.
[image: ]

	LGE
	Essential 
	Alt 2 or 3
	Please remember what is assumed and considered for MAC-CE based joint release for DL SPS and UL SPS. A number of companies argues that the voice call capacity should be maximized. 
In this situation, if the inter-UE collision is not handled, it implies that the UE1’s SPS NPDSCH and UE2’s SPS NPDSCH will be collided. Then, due to the collision, some UE will lose chance to receive the SPS NPDSCH for a certain SPS periods. Moreover, the UE may need to unnecessarily performs the NPDSCH decoding. 




[Open]USS configuration and monitoring
1.14 [Open]USS periodicity
It is pointed out be several companies [18], [12] that the periodicities of USS are not times of SPS periodicity, thus collision always happens:
· [10] In non-anchor carrier supporting voice call via SPS, a larger USS period than in anchor carrier can be used, to support DCI for dynamic scheduling and reducing impact to SPS
· [18], [12] discuss that the periodicities of USS (i.e., the result of npdcch-Numrepetitions*npdcch-StartSF-USS) considering the SPS periodicity may be needed 
· [12] propose that new periodicities of USS to align with the SPS period of {80ms,160ms,320ms}
· [18] the values of npdcch-StartSF-USS may need to be multiples of 40
· [18] discuss that the starting offset should be updated to accommodate to the SPS periods/location
· [18] the values of npdcch-Offset-USS may need to be multiples of 0.1
[image: ]
Fig 4. Avoidable collision between USS and SPS due to misaligned periodicity[12]
NPDCCH-ConfigDedicated-NB-r13 ::=	SEQUENCE {
	npdcch-NumRepetitions-r13			ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
													r256, r512, r1024, r2048,
													spare4, spare3, spare2, spare1},
	npdcch-StartSF-USS-r13				ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},
	npdcch-Offset-USS-r13				ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
}

[L]Proposal 8.1-1
[bookmark: _Hlk229424034]Proposal 8.1-1: For NPDCCH monitoring, new USS periodicities {80ms, 160ms} are introduced for NPDCCH monitoring by introducing new npdcch-StartSF-USS values {v40, v80, v160}.
FL clarification: As SA discussions on bit rates for Rel-20 are primarily focused on 80ms and 160ms bundling time, FL suggest prioritizing these two values for the current design.
	Company
	Y/N
	Comments

	MTK
	N
	We think sparser USS with periodicities of 320 ms, 640 ms or longer could be considered. RAN1 should also discuss whether the USS is for SPS activation and DG-NPDCH / NPUSCH (e.g. text messages).

	OPPO
	Y
	According to the agreement for SPS release, there is a note that the NPDCCH monitoring behavior is not affected. Thus, RAN1 should discuss how to avoid the collision between USS and SPS transmission.

	Ericsson
	See comment
	Perhaps we can start by stating “at least”. For Rel-20 voice-over- GEO, at least USS periodicities {80ms, 160ms} are introduced for NPDCCH monitoring. Then, towards the middle of the week we can decide upon checking perhaps with other WGs whether to include more values. 

	Huawei, HiSilicon
	Y
	This is beneficial for cases where the UL SPS & DL SPS are not tightly packed thereby having time gaps for UE to monitor USS.
For cases where the UL SPS & DL SPS are tightly packed, the NPDCCH USS monitoring priority can be easily switched by an indication in the MAC CE, to enable UE to monitor NPDCCH if required

	LGE
	
	According to the previous analysis, it is assumed that the NPDCCH monitoring occasions are confined within the SPS resources for a given UE. In this case, it is not sufficient to change only USS periodicity. We also need to update the USS offset part as well. 



1.15 [Hold]USS monitoring for activation DCI
[2] point out that according to current specifications, when an NB-IoT UE detects an NPDCCH carrying DCI Format N0 or DCI Format N1 ending in subframe n, it is not required to monitor NPDCCH in any subframe from n+1 to n+k−1, where n+k is the starting subframe for the corresponding NPUSCH or NPDSCH. This implies that if the UE receives an NPDCCH activating SPS for one direction, it will not monitor NPDCCH for SPS activation in the other direction until the first SPS transmission is complete. 
· [2]: the network can schedule both UL and DL SPS activation NPDCCHs in the same search space prior to the start of any SPS transmission/reception
[image: ]
[bookmark: _Ref224640327]Figure 1: NPDCCH UE-specific search space for SPS activation[2]
[2] refers to the processing restrictions specified in 36.213 for NB-IoT. Due to the limited processing capabilities and half-duplex nature of the NB-IoT UE, the UE with single HARQ process is not required to monitor NPDCCH during the interval between a DCI and its scheduled data transmission. Consequently, if separate activation is supported, the NW would be precluded from activating DL SPS and UL SPS via two DCIs within the same USS period.


	36.213
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k or in a NTN serving cell, from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k,
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k or in a NTN serving cell, from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npdsch-MultiTB-Config
-	and if the NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if a NPDSCH transmission starts from n+k, 
-	if the corresponding NPDCCH with DCI format N1 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1; 
-	otherwise, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1;
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N1 or N2 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m or in a NTN serving cell, from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.


FL view: this issue depends on the down-selection between joint activation and separate activation. If joint activation is supported, this issue is addressed. Thus, no specific proposal is made in this round. 

[Hold]Coexistence with BSR SPS
· [4] propose that simultaneous configuration and activation of BSR SPS and Rel-20 UL SPS should not be supported, with the following rationales, and therefore the DCI validation fields used for BSR SPS can be reused for Rel-20 UL SPS:
· SA has not reached agreement on supporting simultaneous or concurrent services during a GEO voice call.
· With Rel-20 UL SPS configured, periodic UL grants for high-priority voice are always available, so regular BSRs are not triggered; periodic BSRs, if configured, can be multiplexed onto the UL SPS per MAC specifications.
· Introducing a dedicated BSR SPS would add unnecessary signaling and resource overhead and could further reduce GEO voice capacity.
· [17] propose that UE does NOT expect to be simultaneously configured with BSR-only UL SPS and Rel-20 NB-IoT NTN UL SPS
FL view: Regarding the coexistence of Rel-20 SPS and BSR SPS, there is a similar ongoing discussion in RAN2. The decision on whether simultaneous configuration/activation of Rel-20 SPS and BSR SPS is allowed is left to RAN2.

SPS skipping
In existing NB-IoT SPS, the UE can skip the NPUSCH transmission if it does not have a BSR to transmit. For GSO voice, there could also be the case where there is no data for transmission (e.g., RTP packet dropping, DTX) during a call. In this case, the device should be allowed skip the UL SPS transmission accordingly. 
· UL skipping
· Supporting: [15], [17]
FL view: UL skipping is agreed by RAN2.
Agreements:
1.	If there is no UL data to transmit, and if configured by the NW, the UE skips the UL SPS occasion
· DL skipping
· Supporting: [15]
FL view: isn’t this NW implementation?
[Open]RRC parameters
As per chair’s guidance, RAN1 needs to provide the RRC parameters to RAN2.
1.16 [H]RRC parameter for SPS periodicity
· [6] indicate that the periodicity of UL/DL SPS may be aligned with the corresponding voice bundling period
· [4] As SA discussion on bit rate is primarily focused on 80 ms and 160 ms bundling durations for Rel-20, the SPS periodicity values shall include 80 ms and 160 ms. 
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific

	SPS-ConfigUL-NB
	SemiPersistSchedIntervalUL
	new
	Semi-persistent scheduling interval for UL SPS for NB IoT. Value in number of sub-frames.
	ENUMERATED {
sf80, sf160},
	UE-specific

	SPS-ConfigDL-NB
	semiPersistSchedIntervalDL1
	new
	First semi-persistent scheduling interval for DL SPS for NB IoT. Value in number of sub-frames.
	ENUMERATED {
sf80, sf160},
	UE-specific

	SPS-ConfigDL-NB
	semiPersistSchedIntervalDL2
	new
	Second semi-persistent scheduling interval for DL SPS for NB IoT. Value in number of sub-frames.
	ENUMERATED {
sf80, sf160},
	UE-specific


Please provide your comments on the above RRC parameter.
	Company
	Y/N
	Comments

	NEC
	N
	There is no consensus on the configuration numbers. Too early to discuss.
The SA discusses the bundling durations as 80ms and 160ms is for structure the DL and UL transmission together. However, this doesn’t mean the UL and DL SPS must only follow these periods. 

	Samsung
	
	Support inclusion of 80 ms and 160 ms. However, the value set should not unnecessarily preclude additional periodicities if required by RAN2/SA4. DL should support at least two configured periodicities.

	Ericsson
	See comment
	Is the right understanding that although “semiPersistSchedIntervalDL1” and “semiPersistSchedIntervalDL2” have the same “Value range”, the gain comes from configuring different values and enabling dynamically one or the other via DCI?
Although RAN2 has the final say on the parameter names, instead of “SemiPersistSchedInterval” we prefer to call it “SPSPeriodicity” or “SPSBundlingPeriod” which are more in line with the terms that have been used during the WI phase.  

	Huawei, HiSilicon
	
	We agreed in principle, but it isn’t clear that we will have 2 DL SPS configurations yet.

	Viasat
	
	We support the inclusion of both 80ms and 160ms. 



1.17 [H]RRC parameter for SPS time offset
	Agreement:
For determining the starting time of the nominal resource of SPS, down-select one of the following:
· Option1. The starting time of the nominal resource for SPS transmission/reception is determined based on a time offset relative to the start of a SPS period, where the time offset is configured by UE specific RRC. 
· Note: Option 1 does not imply MAC CE based or DCI based activation indication. 
· Option2. The starting time of the nominal resource for SPS transmission/reception is determined based on the existing NB IoT DCI scheduling timeline plus an additional time offset, where the additional time offset is configured by UE specific RRC.
· Note: Option 2 implies DCI based activation indication. 
· FFS: Whether joint activation or separate activation for DL and UL is applied.
· FFS: Whether there is one time offset for UL SPS transmission, and one time offset for DL SPS reception.


· [1],[14],[12], [6],[5]: discuss that the time offset for UL SPS and DL SPS are separately provided. 
· [4]: As SA discussion on bit rate is primarily focused on 80 ms and 160 ms bundling durations for Rel-20, the SPS periodicity values shall include 80 ms and 160 ms. Thus, the value range for the time offset for determining nominal SPS resource is proposed as 0-159.
· [14]: [0, P-1], in unit of subframe, where P is the SPS periodicity
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific

	SPS-ConfigDL-NB
	timeDomainOffsetDL
	new
	Time offset for determining the nominal resource for  DL SPS for NB IoT. Value in number of sub-frames.
	INTEGER (1..159)
	UE-specific

	SPS-ConfigUL-NB
	timeDomainOffsetUL
	new
	Time offset for determining the nominal resource for  UL SPS for NB IoT. Value in number of sub-frames.
	INTEGER (1..159)
	UE-specific


FL clarification: this proposal does not imply option1 or option2 for determining the nominal SPS resource(s).
Please provide your comments on the above RRC parameter.
	Company
	Y/N
	Comments

	NEC
	Y
	

	Spreadtrum
	Y
	

	Samsung
	
	Support separate DL and UL offsets, but revise the range. The offset should be 0..P-1 in subframes, where P is the configured SPS periodicity. For Option2, clarify that this is an additional offset on top of the legacy DCI scheduling timeline.

	Ericsson
	See comment
	We need to come back to it after one of the SPS schemes for activation has been selected.

	Huawei, HiSilicon
	
	The numbers can be in square brackets.

	Nokia
	N
	RRC to reserve resource is not feasible. We propose to discuss flexible resource allocation for SPS by flexible scheduling delay instead of RRC configuration.



1.18 [H]RRC parameter for RNTI
· [14] For the joint activation DCI of DL SPS and UL SPS, the CRC is scrambled by the SPS C-RNTI
· [5], [7] SPS-C RNTI is used to scramble the DCI
· [12],[17] One SPS C-RNTI is configured by RRC to be shared between DL SPS and UL SPS
· [17] single SPS C-RNTI shared by multiple SPS configurations
FL view: while the necessity of DCI for SPS still depends on the down-selection between MAC CE and DCI based indication mechanisms, SPS C-RNTI is needed at least for scrambling SPS NPUSCH/NPDSCH transmission.
Proposal 11.3: For Rel-20 NB-IoT NTN, a single SPS C-RNTI is configured and applicable to both DL SPS and UL SPS.
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific

	SPS-Config-NB
	semiPersistSchedC-RNTI
	new
	Semi-persistent Scheduling C-RNTI for the semi-persistent scheduling configuration for NB IoT
	C-RNTI
	UE-specific


Please provide your comments on the above proposal and RRC parameter.
	Company
	Y/N
	Comments

	MTK
	Y
	Support 

	Spreadtrum
	Y
	

	Samsung
	
	Support. A single SPS C-RNTI applicable to both DL SPS and UL SPS is sufficient and avoids unnecessary RNTI proliferation.

	Ericsson
	See comment
	We think that Proposal 11.3 refers to a decision that should be taken by RAN2.

	Huawei, HiSilicon
	 Y
	Support.

	ETRI
	Y
	Support



1.19 [H]RRC parameter for DL SPS configuration index/periodicity index
· [6] Support associating each SPS configuration with an SPS configuration index, where DCI may indicate the target SPS configuration index for activation or switching
· [18]When the DL SPS configuration and the UL SPS configuration have the same linking ID, then they will be jointly activated and/or release
FL assessment: with the RRC parameter for periodicity in 11.1, there appears to be no need to introduce a separate DL SPS configuration index or periodicity index parameter in RRC.
Please provide your comments on the above FL assessment. 
	Company
	Y/N
	Comments

	Ericsson
	
	See comment on 11.1.

	
	
	

	
	
	



1.20 [H]Other RRC parameters
Please provide comments in the table below if any RRC parameters are found to be missing based on the agreements:
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



Others
Type-B half-duplex FDD operation
· [1] indicate that The Type-B half-duplex FDD constraint of NB-IoT treats the voice call user experience. 
resource configuration/indication 
· [bookmark: _Hlk226407350][9] propose to support flexible resource configuration/indication by the eNB, rather than defining one or a few fixed frame structures in the specification
Mode B for UL SPS 
· [9] propose to support HARQ Mode B for UL SPS for voice over IoT-NTN, with this scheme, the eNB may schedule blind retransmissions for NPUSCH prior to reception of the initial SPS NPUSCH of the same TB.
[bookmark: _Hlk41391803]Second round discussion
1.21  [Open]Separate activation
As per Madam chair’s guidance, FL suggest the group to focus on the proposal for separate activation to move forward. Please provide your views on the FFS and note.
Agreement:
For Rel-20 NB-IoT NTN, support DCI format N1 with CRC scrambled by SPS C-RNTI for DL SPS activation and DCI format N0 with CRC scrambled by SPS C-RNTI for UL SPS activation:
· The following special fields are used for validation for the activation DCI format N0 for UL SPS.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'


Note: NDI is set to 0 as validation field for the UL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the UL SPS activation DCI if this field is present.
· The following special fields are used for validation for the activation DCI format N1 for DL SPS.
	
	DCI format N1

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'


Note: NDI is set to 0 as validation field for the DL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the DL SPS activation DCI if this field is present.
· FFS whether to support HARQ-ACK feedback as confirmation for DL SPS activation
· FFS how to resolve the collision between HARQ-ACK feedback as confirmation for DL SPS activation (if supported) and other transmission/receptions	
· [Note: Before SPS release, both UL SPS and DL SPS should be activated.]
For the first FFS:
	· FFS whether to support HARQ-ACK feedback as confirmation for DL SPS activation
· Camp1 support HARQ-ACK feedback as confirmation for DL SPS activation:
· Nokia, ZTE, Huawei, Ericsson, CATT
· Camp2 do not support HARQ-ACK feedback as confirmation for DL SPS activation:
· Vivo, Qualcomm,
· Camp3 support SPS confirmation MAC CE carried by UL SPS or UL DG for DL SPS activation:
· OPPO, LG, Huawei, vivo, Qualcomm, Lenovo


Proposal for offline (to replace the first FFS): HARQ-ACK feedback as confirmation for DL SPS activation is not supported, whether to support “SPS confirmation” MAC CE as confirmation for DL SPS activation is up to RAN2.
Note: from RAN1 perspective, the “SPS confirmation” MAC CE can be multiplexed on an active UL SPS or a NPUSCH scheduled by a DCI.
As per Madam Chair’s guidance, if there is no consensus on supporting HARQ-ACK feedback as confirmation for DL SPS activation, it means that no HARQ-ACK for DL SPS activation.
Please add you position to the above list, and explain the reason.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



For the second FFS:
	· FFS how to resolve the collision between HARQ-ACK feedback as confirmation for DL SPS activation (if supported) and other SPS transmission/receptions	
· Camp1 such collision should be avoided by eNB implementation: 
· [support]: Ericsson(modifications to HARQ-ACK timeline is needed)
· [object]: Qualcomm
· Camp2
· drop the NPUSCH format2 carrying HARQ-ACK feedback as confirmation for DL SPS activation: 
· [support]:
· [object]:
· drop the SPS transmission/receptions: 
· [support]: ZTE, Qualcomm
· [object]: 


As per Madam Chair’s guidance, if there is no consensus on the FFS, no special handling for such collision would be specified.
Please provide add you position to the above list and explain your reasons. 
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



For the note:
	· [Note: Before SPS release, both UL SPS and DL SPS should be activated.]
· Whether this note is needed or not
· Yes: LG
· No: Ericsson, vivo,


Proposal for offline (to replace the note): HARQ-ACK feedback as confirmation for SPS release is not supported, whether to support “SPS confirmation” MAC CE for SPS release is up to RAN2.
Please provide add you position to the above list and explain your reasons. 
	Company
	Y/N
	Comments

	vivo
	Not necessary
	Although we have same understanding as LG that both of the DL SPS and UL SPS should be activated before SPS release, we don’t think the note is needed.  

	
	
	

	
	
	



Other parts of the proposal:
Do you have other questions/concerns on the other parts of the proposal? If yes, please indicate you concerns in the following table, and please provide your suggestions on how to refine the wording.
	Company
	Y/N
	Comments

	ZTE(off-offline)
	
	Regarding validation fields for DL SPS activation DCI.
HARQ-ACK resource field can be used for validation if HARQ-ACK feedback as confirmation for DL SPS activation is not supported. 

	
	
	

	
	
	



1.22 [Open]Conclusion on UL SPS with multi-TBS
Proposed conclusion 3.1-1b: Introducing a multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS for NB-IoT NTN could be beneficial for UE power saving and SAR budget, if the transmission duration for a UE-selected smaller TBS is shorter than that of the configured TBS, and the number of repetitions is relatively small. There is no RAN1 consensus on other benefits of this feature.
While it may be technically feasible to support this mechanism for UL SPS for NB-IoT NTN, it implies blind decoding at the network side, and RAN1 may not be is not able to finalize the design in RAN1#125 due to the lack of necessary information and limited no available RAN1 TUs for Rel-20 NB IoT NTN after RAN1#125.
FL: ‘in RAN1#125’ was added as suggested by Nokia.
Please provide your comments on the above proposal. Any concerns or suggested wording improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	ZTE, Lenovo(off-offline)
	
	Whether this feature is useful is still not clear.

	FL
	
	‘There is no RAN1 consensus on other benefits of this feature’ was added as suggested by CATT.

	
	
	



1.23 [Open]Determination of nominal SPS resource
As per Madam chair’s guidance, FL suggest the group to focus on the proposal for separate activation. Thus, the following proposal is updated.
Proposal 4.2-1a: Option12 (per the RAN1#124bis agreement) is supported for determining the starting time of the nominal resource(s) of a SPS.
FL: seems to be off-offline consensus.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



Proposal 7.1-3(no change)
Proposal 7.1-3: For a Rel-20 NB-IoT NTN UE, if a SPS transmission/reception on a carrier is overlapped with an NPDSCH/NPUSCH transmission scheduled by a DCI on the same carrier, the SPS transmission/reception is dropped.
FL: seems to be off-offline consensus.
	
	
	

	
	
	

	
	
	



Proposal 7.1-1(update)
Proposal 7.1-1: For a Rel-20 NB-IoT NTN UE:
· If a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH reception/resource, the overlapping subframe(s) /slot(s) of the postponed SPS NPUSCH transmission is dropped.
· If a postponed SPS NPDSCH reception is overlapped with another SPS NPUSCH transmission/resource, the overlapping subframe(s) of the postponed SPS NPDSCH transmission is dropped. 
FL: seems to be off-offline consensus.
	
	
	

	
	
	

	
	
	



Online/Offline Proposals
1.24 Tuesday online
[bookmark: _Hlk230075508]Proposal 4.1-1b(i): For Rel-20 NB-IoT NTN, support joint activation of a DL SPS and a UL SPS via a single DCI format N0 with CRC scrambled by SPS C-RNTI:
NOTE: Resource allocation (i.e., number of repetitions, frequency resource assignment, time resource assignment, MCS) for UL SPS and DL SPS should be provided by RRC
· For UL SPS, the following parameters should be configured by RRC: number of repetitions for the NPUSCH, time resource assignment, MCS, subcarrier indication, RV, Resource reservation (if resourceReservationConfigUL is configured)
· For DL SPS, the following parameters should be configured by RRC: number of repetitions for the NPDSCH, time resource assignment, MCS, Resource reservation (if resourceReservationConfigDL is configured)
· The following special fields are used for validation for the activation DCI.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'


Note: NDI is set to 0 as validation field for the joint SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the joint SPS activation DCI if this field is present.

Proposal 4.1-1b(ii): For Rel-20 NB-IoT NTN, support DCI format N1 with CRC scrambled by SPS C-RNTI for DL SPS activation and DCI format N0 with CRC scrambled by SPS C-RNTI for UL SPS activation:
· The following special fields are used for validation for the activation DCI format N0 for UL SPS.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'


Note: NDI is set to 0 as validation field for the UL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the UL SPS activation DCI if this field is present.
· The following special fields are used for validation for the activation DCI format N1 for DL SPS.
	
	DCI format N1

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'


Note: NDI is set to 0 as validation field for the DL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the DL SPS activation DCI if this field is present.
· FFS whether to support HARQ-ACK feedback as confirmation for DL SPS activation
· FFS how to resolve the collision between HARQ-ACK feedback as confirmation for DL SPS activation (if supported) and other transmission/receptions

Proposed conclusion 3.1-1b: Introducing a multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS for NB-IoT NTN could only be beneficial for UE power saving, UL interference and SAR budget, provided that the transmission duration for a UE-selected smaller TBS is shorter than that of the configured TBS, and the number of repetitions is relatively small. 
While it may be technically feasible to support this mechanism for UL SPS for NB-IoT NTN, it implies blind decoding at the network side, and RAN1 may not be is not able to finalize the design due to the lack of necessary information and limited no available RAN1 TUs for Rel-20 NB IoT NTN.

Proposal 7.1-3: For a Rel-20 NB-IoT NTN UE, if a SPS transmission/reception on a carrier is overlapped with an NPDSCH/NPUSCH transmission scheduled by a DCI on the same carrier, the SPS transmission/reception is dropped.

Proposal 7.1-1: For a Rel-20 NB-IoT NTN UE:
· If a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH reception/resource, the overlapping subframe(s) /slot(s) of the postponed SPS NPUSCH transmission is dropped.
· If a postponed SPS NPDSCH reception is overlapped with another SPS NPUSCH transmission/resource, the overlapping subframe(s) of the postponed SPS NPDSCH transmission is dropped. 

1.25 Monday offline
[bookmark: _Hlk229999180][bookmark: _Hlk230026734]Proposal 4.1-1b(i): For Rel-20 NB-IoT NTN, support joint activation of a DL SPS and a UL SPS via a single DCI format N0 with CRC scrambled by SPS C-RNTI.
NOTE: Resource allocation (i.e., number of repetitions, frequency resource assignment, time resource assignment, MCS) for UL SPS and DL SPS should be provided by RRC
· For UL SPS, the following parameters should be configured by RRC: number of repetitions for the NPUSCH, time resource assignment, MCS, subcarrier indication
· For DL SPS, the following parameters should be configured by RRC: number of repetitions for the NPDSCH, time resource assignment, MCS
· The following special fields are used for validation for the activation DCI.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'


Note: NDI is set to 0 for the joint SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the joint SPS activation DCI if this field is present.

Proposal 4.1-1b(ii): For Rel-20 NB-IoT NTN, support DCI format N1 for DL SPS activation and DCI format N0 for UL SPS activation:
· The following special fields are used for validation for the activation DCI format N0 for UL SPS.
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'


Note: NDI is set to 0 for the UL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the UL SPS activation DCI if this field is present.
· The following special fields are used for validation for the activation DCI format N1 for DL SPS.
	· 
	DCI format N1

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'


Note: NDI is set to 0 for the DL SPS activation DCI, Number of scheduled TB for Unicast is set to 0 for the DL SPS activation DCI if this field is present.
· FFS whether to support HARQ-ACK feedback as confirmation for DL SPS activation
· FFS how to resolve the collision of HARQ-ACK feedback as confirmation for DL SPS activation(if supported)  and other transmission/receptions


LG: RV for UL? Can be discussed in RRC parameter stage.
[bookmark: _Hlk230016686]E: subcarrier indication for UL
NK: joint activation does not allow two UEs with preconfigured and overlapped resource to be activated simultaneously. NW may need to reconfigure the SPS resource for one of the UEs

R1-2603484	LS on IOT NTN SPS enhancement	RAN2, vivo
[bookmark: OLE_LINK19]RAN2 asks RAN1 whether it is useful and feasible to introduce the multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS in Release 20. RAN1 action needed, to be discussed under AI 9.6.1 taking the timeline of this item into account, Moderator Siqi (vivo)
[bookmark: _Hlk229999187]Proposed conclusion 3.1-1b: Introducing a multiple-TB-size mechanism in a similar way as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) for UL SPS for NB-IoT NTN could only be beneficial for UE power saving, UL interference and SAR budget, provided that the transmission duration for a UE-selected smaller TBS is shorter than that of the configured TBS, and the number of repetitions is relatively small. 
While it may be technically feasible to support this mechanism for UL SPS for NB-IoT NTN, it implies blind decoding at the network side, and RAN1 may not be is not able to finalize the design due to the lack of necessary information and limited no available RAN1 TUs for Rel-20 NB IoT NTN.
QC NK: Everything (including RU number) up to NW configuration
MTK: LS triggered discussion is possible
CATT: put ‘only’ back.

[bookmark: _Hlk230004422]Proposal 7.1-3: For a Rel-20 NB-IoT NTN UE, if a SPS transmission/reception on a carrier is overlapped with an NPDSCH/NPUSCH transmission scheduled by a DCI on the same carrier, the SPS transmission/reception is dropped.

[bookmark: _Hlk229999556]Proposal 7.1-1: For a Rel-20 NB-IoT NTN UE:
· If a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH reception/resource, the postponed SPS NPUSCH transmission is dropped.
· If a postponed SPS NPDSCH reception is overlapped with another SPS NPUSCH transmission/resource, the postponed SPS NPDSCH transmission is dropped. 
· 

[bookmark: _Hlk229999560]Proposed conclusion(new): For Rel-20 NB IoT NTN, switching time between UL and DL for HD-FDD operation is applied as specified in TS36.213.

New proposal: For a Rel-20 NB-IoT NTN UE:
· If the time gap between a postponed SPS NPUSCH transmission and another SPS NPDSCH reception/resource does not meet the switching time requirement as specified in 36.213, the postponed SPS NPUSCH transmission is dropped.
	36.213
If a UE is configured with higher layer parameter twoHARQ-ProcessesConfig
[bookmark: _Hlk229994625]-	for FDD, the UE is not expected to receive transmissions in the Type B half duplex guard periods as specified in [3]
otherwise
-	for FDD, the UE is not expected to receive transmissions in 3 DL subframes following the end of a NPUSCH transmission by the UE. 
-	for TDD, the UE is not expected to receive transmissions in 3 subframes following the end of a NPUSCH transmission by the UE.

	[bookmark: _Toc454818011]26.211
6.2.5	Guard period for half-duplex FDD operation
For type A half-duplex FDD operation, a guard period is created by the UE by 
-	not receiving the last part of a downlink subframe immediately preceding an uplink subframe from the same UE. 
For type B half-duplex FDD operation, guard periods, each referred to as a half-duplex guard subframe, are created by the UE by
-	not receiving a downlink subframe immediately preceding an uplink subframe from the same UE, and
-	not receiving a downlink subframe immediately following an uplink subframe from the same UE.




Proposal 7.1-4(alt1): No additional RAN1 spec change for resolving the following collision case for a Rel-20 NB IoT NTN UE:
· Collision between Rel-20 NB-IoT NTN DL SPS and a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)
Proposal 7.1-4(alt2): For a Rel-20 NB IoT NTN UE configured with UL/DL SPS, DL transmission gap is not expected to be configured. 
Achieved agreements  
1.26 RAN1#124
R1-2601520	FL Summary #1 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement:
For R20 NB IoT NTN, at least one UL SPS configuration and at least one DL SPS configuration are supported.
· FFS whether to support one additional UL SPS configuration and one additional DL SPS configuration 
· [bookmark: _Hlk226708344]FFS whether and how to update the transmission parameter(s) (e.g., TBS, MCS, resource assignment, number of repetitions) for a given SPS configuration. 
Agreement: 
For SPS for R20 NB IoT NTN, explicit activation and release indications are supported.
· Regarding the indication for SPS release, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE
· Regarding the indication for SPS activation, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE
R1-2601521	FL Summary #2 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement: 
For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB/SI on the anchor carrier
· Fully reserved DL subframe
· Subframes that are not NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with another SPS NPDSCH/SPS NPUSCH transmission/resource.
FFS whether and how to handle the case where a SPS NPDSCH transmission is overlapped with a DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity if configured)
R1-2601522	FL Summary #3 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement:
For SPS NPUSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPRACH
· UL Gap (i.e., 40ms gap after 256 ms UL transmission)
· Fully reserved UL subframe
FFS whether and how to handle the case where a postponed SPS NPUSCH transmission is overlapped with another SPS NPDSCH/NPUSCH transmission/resource.
Agreement:
For Rel-20 NB-IoT NTN, at least disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported
· FFS on enabling HARQ feedback
· Note: whether HARQ resource indicator in a DCI (if DCI based activation/release is supported) can be used for DCI based HARQ feedback disabling will be discussed separately.
R1-2601523	FL Summary #4 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement:
For SPS activation/release indication, RAN1 targets to complete the down-selection between DCI and MAC CE by RAN1#124bis, taking into account at least the following aspects:
· Capacity for SPS, e.g., the maximum number of simultaneous voice calls that can be supported on one non-anchor carrier
· Companies’ assumption about SPS periodicity length, DL SPS configuration, UL SPS configuration in the capacity analysis should be provided.
· Whether USS is overlapped with SPS transmission/reception occasion(s) or not
· Payload size and content of the indication for SPS activation/release
· Reduction of data payload that can be carried in a SPS transmission/reception occasion, if any, and potential impact on link-level performance, if any
· Coverage performance
· Miss-detection of the indication for SPS activation/release
· Potential Specification impact
· Note: Consider the following related agreement from RAN2:
· RAN2 assumes that dynamic scheduling can also work when SPS is activated
Agreement:
At least the following parameter for SPS is configured by RRC:
· Periodicity
1.27 RAN1#124bis 
R1-2602000	FL Summary #1 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)

Agreement:
For determining the starting time of the nominal resource of SPS, down-select one of the following:
· Option1. The starting time of the nominal resource for SPS transmission/reception is determined based on a time offset relative to the start of a SPS period, where the time offset is configured by UE specific RRC. 
· Note: Option 1 does not imply MAC CE based or DCI based activation indication. 
· Option2. The starting time of the nominal resource for SPS transmission/reception is determined based on the existing NB IoT DCI scheduling timeline plus an additional time offset, where the additional time offset is configured by UE specific RRC.
· Note: Option 2 implies DCI based activation indication. 
· FFS: Whether joint activation or separate activation for DL and UL is applied.
· FFS: Whether there is one time offset for UL SPS transmission, and one time offset for DL SPS reception.

Agreement: 
For Rel-20 NB-IoT NTN, a single HARQ process is supported for UL SPS, and a single HARQ process is supported for DL SPS.

R1-2602001	FL Summary #2 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement:
For Rel-20 NB-IoT NTN,
· Joint release of DL SPS and UL SPS via a single indication is supported.

R1-2602002	FL Summary #3 - Semi-persistent Scheduling for NB-IoT-NTN for DL/UL Data Transmission for Voice Packets	Moderator (vivo)
Agreement:
For Rel-20 NB-IoT NTN,
· [bookmark: _Hlk229421447]For the release indication of UL SPS and DL SPS, MAC CE is supported. 
Note: it is RAN1 assumption that the MAC CE based release indication is transmitted on DL SPS NPDSCH
Note: This agreement does not preclude the UE monitors NPDCCH while SPS is active.

1.28 RAN2#133
Agreements:
1.   We introduce SPS for voice support in NB-IoT, both for UL and for DL
2.   We define a solution where for voice traffic there is at most only one active SPS in DL and only one active SPS in UL at a time
3.   We can continue the discussion on whether (besides configuring a single SPS with TBS size indicated via the NW) we also support e.g.
      - Configuring (via RRC) multiple different SPS configurations to be used at different times (FFS on how to switch among them) 
      - Configuring a single SPS configuration with variable TBS size (FFS on the details)
4.   RAN2 assumes that dynamic scheduling can also work when SPS is activated 
5.   We assume that SPS can be configured on a non-anchor carrier. 
6.   In TS 36.304, we will update the definition of acceptable cell (and possibly related figures) to support emergency call service for NB-IoT (FFS on the actual change)
7.   We add values of mo-VoiceCall and emergency in EstablishmentCause-NB.
8.   We introduce an indication in SIB-NB to indicate network support emergency call (FFS whether we also introduce another indication in SIB-NB that the network support of IMS voice call)
9.   RAN2 assumes that the maximum DRB number for NB-IoT is increased beyond 2. We send a LS to SA2 with our assumption on the maximum number of DRBs and asking how many DRBs should be supported.
10. The RoHC profiles for RTP/UDP/IP, 0x0001 and 0x0101, are introduced in PDCP configuration for the UP/IP solution.

1.29 RAN2#133bis
Agreements:
1.	If there is no UL data to transmit, and if configured by the NW, the UE skips the UL SPS occasion
2.	From RAN2 point of view, for the case resulting MAC PDU size is smaller than configured TBS of the UL SPS, we consider introducing the possibility for the NW to allow the multiple-TB-size mechanism as similar as defined for Rel-15 EDT (e.g., edt-SmallTBS-Enabled) if the UE supports multiple-TB-size for SPS configuration (optional feature), with a limit on the possible TBS sizes to reduce the impact on blind decoding. We ask RAN1 whether it is useful and feasible in Release 20.
3.	For DL, we at least allow the configuration of 2 different SPS periodicities via RRC (the method to switch between the two will be based on the progress in RAN1 on SPS activation/deactivation).


Agreements:
1.	RAN2 to confirm to SA2 that it is feasible to support PLMN specific indication for emergency call support in SIB (If the need for this will finally be confirmed by SA2, RAN2 might continue the discussion on the possible AS impacts)
2.	A Rel-20 UE supporting voice over IoT NTN will support 4 DRB. We inform SA2 about this in the reply LS 


Appendix
Table 1. Summary of capacity results[R1-2603476]
	source
	SPS configuration
(Details in Annex B)
	Option 1A DCI activation/deactivation (Percentage of option2)
	Option 1B DCI activation/deactivation
(Percentage of option2)
	Option2. MAC CE deactivation
(The capacity is normalized to 1)

	[4] 
2% BLER
	Case A-1
	50%
	80%
	1

	
	Case A-2
	56.3%
	87.5%
	1

	
	Case A-3
	69.2%
	92.3%
	1

	
	Case A-4
	33.3%
	100%
	1

	
	Case A-5
	66.7%
	100%
	1

	
	Case B-1
	56.3%
	87.5%
	1

	
	Case B-2
	75%
	100%
	1

	
	Case B-3
	0%
	87.5%
	1

	
	Case B-4
	50%
	87.5%
	1

	
	Case B-5
	33.3%
	100%
	1

	
	Case B-6
	66.7%
	100%
	1

	[12]
	Case C-1
	66.7%
	100%
	1

	
	Case C-2
	45%
	100%
	1

	[19]
	Case D-1
	40%
	90%
	1

	
	Case D-2
	50%
	87.5%
	1

	
	Case D-3
	53.9%
	92.3%
	1

	
	Case D-4
	62.5%
	87.5%
	1

	
	Case D-5
	0%
	80%
	1

	[10]  
	Case D-3
	Not evaluated
	83.3%
	1


Note1:  percentage of option2 in red <60%; 60%<= percentage of option2 in purple <80%; 80%<=percentage of option2 in yellow <100%; percentage of option2 in green =100%
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