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[bookmark: scope][bookmark: foreword]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). Proposals and items designated for the 2nd round discussion are specifically tagged with [FL2]. 
[bookmark: _Hlk221372156]Please prioritize your feedback on proposals and items marked with [FL4]. Inputs on the remaining proposals are also highly encouraged.
Please consider entering contact info below for the points of contact for this email discussion.
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Background: voice traffic characteristics and SA4 progress
Understanding voice traffic patterns is essential for designing an efficient SPS framework. Based on the classic AMR codec characteristics [2][7], it is observed that
· Packet types: The encoder generates a packet every 20ms, categorized as voice, SID, or No_Data.
· Voice: carry voice payload
· SID: carries background noise parameters so that the receiver can generates comfort noise, it may be generated with a periodicity of 160ms
· No_Data: contains no payload, and is typically generated between two SID packets
· Bundling: Multiple packets are bundled into a single RTP bundle over a bundling period (i.e., 80ms, 160ms, or 320ms for ULBC as per TR 26.940).
· Variable payload size: Due to unpredictable transitions between talk and silence, the bundle composition varies:
· Upper Bound: A bundle containing only voice packets
· Lower Bound: A bundle containing SID and No_Data packets
· Dropping: If a bundle only has No_Data packets, the bundle will be dropped at the RTP layer.


Figure 1 Voice traffic characteristics [7]
SPS Framework
Section 2 introduces the variation nature in high layer packet size caused by talk-silence transitions during a voice call. In addition to that, [18] notes that the codec bitrate or bundle size may also change at the application layer due to congestion detection or poor coverage conditions. Furthermore, eNB may allocate more or fewer repetitions depending on radio conditions.
To resolve challenges of the varied packet size of voice traffic with SPS, multiple solutions have been discussed in [1],[2],[5],[6],[7], [8],[13],[15],[16],[18]. However, given the diversity of the proposed designs, it is currently challenging to perform direct comparison of each company’s solution. To facilitate a better understanding of the underlying logic and core requirements of each proposal, FL suggests decoupling the discussions into the following three functional dimensions. This framework will allow for a clearer evaluation for each direction:
· Aspect1. Number of SPS configuration
· Aspect2. Activation and release command for SPS
· Aspect3. SPS mechanisms 

1.1 Aspect1: Number of SPS configuration
Some companies favor a single SPS configuration, either with a fixed large TBS or with adaptive or multiple transmission parameters (e.g., TBS,MCS, resource assignment,repetitions times) to accommodate the packet size change. 
Some companies propose multiple SPS configurations, with different preference on whether these should be simultaneously active or has to be switched based on explicit switching/activation command. 
This section focusses on: whether to support multiple SPS configurations for GSO voice. Whether adaption is supported for a SPS configuration, or whether multiple SPS configurations can be simultaneously active or must be TDMed/switched are discussed in section 3.3.
· Option 1: Single SPS configuration for DL or UL [1], [6],[7],[13]
· Option 2: multiple SPS cofigurations for DL or UL [2],[14],[5],[6],[7],[13],[15],[18]

[Closed]Proposal 3.1-1
The majority supports Option 2. FL observes that the primary use cases of Option 2, i.e., supporting multiple SPS configurations, are the transitions between silence and talk. Therefore, FL assumes that two SPS configurations are sufficient.
[FL1] [H] Proposal 3.1-1: For R20 NB IoT NTN, up to two UL SPS configurations and up to two DL SPS configurations are supported.
· FFS whether multiple or only one UL SPS configurations can be active simultaneously 
· FFS whether multiple or only one DL SPS configurations can be active simultaneously 
· FFS whether and how to update the transmission parameter(s) (e.g., TBS, MCS, resource assignment, number of repetitions) for a given SPS configuration. 

Please provide your comments on the above proposal. Any concerns or suggested improvements are welcome. If there are concerns, it would be appreciated if you could also explain the reasons.
	Company
	Y/N
	Comments

	Samsung
	N
	Even Voice over LTE, only one SPS configuration has been considered for supporting voice traffic. We don’t see any critical reason to consider two DL/UL SPS configurations.

	Ericsson
	N
	We suggest starting with one UL SPS configuration and one DL SPS configuration and having an FSS on whether to support one additional UL SPS configuration and one additional DL SPS configuration. Thus, we have the following suggestions:
Revised Proposal 3.1-1: For R20 NB IoT NTN, one UL SPS configuration and one DL SPS configurations are supported.
FFS whether to support one additional UL SPS configuration and one additional DL SPS configuration.

	Spreadtrum
	Y
	As analysis in our contribution, multiple DL/UL SPS configurations are necessary which is able to accommodate the packets of different sizes and periodicities. And regarding the complexity of UE and NW implementation, only one SPS configuration can be active respectively for DL and UL.

	OPPO
	Partially Y
	For efficient use of the SPS resource during talk and silence period, we support two SPS configurations to adapt the demand for voice traffic, e.g., one DL/UL SPS with shorter period for talk period and another DL/UL SPS with longer period for silence period. However, we do not see the motivation to activate two SPS configuration simultaneously, so the 1st and the 2nd FFS should be removed.
In addition, if two SPS configurations are support, we should further discuss how to switch between the two SPS configurations, e.g., we can add an FFS: how to indicate the activated SPS configuration from the two UL/DL SPS configurations.
FL reply: the FFS was intended to keep the door open for the solution you proposed (i.e., only one SPS can be activated). If the answer to the two FFS is no, then it means that only one of the multiple SPS configurations can be activated. I added ‘or only one’ to the FFSs

	CATT
	Y
	We support the main bullet of this proposal, and we prefer that only one DL and UL SPS configuration can be activated.

	LGE
	N
	It is preferred to consider the single SPS profile for each DL and UL at this moment. First of all, according to WID, we are not so sure whether the variable packet size is really needed or not. 
	the scheduling for variable sized voice traffic, if necessary


Next, in our understanding, one possible approach to support the variable packet size is to use a combination of SPS resource and DG resource. We need to check this possibility first before deciding it. 


	Qualcomm
	Y
	We are OK with this, but this being the 1st meeting for this agenda item, we would be OK to give people some more time to think about this issue. Maybe we could have an agreement to further downselect between 1 and 2 configurations?

	MediaTek
	Y
	Fine to discuss up to 2 SPS configurations as this is first meeting. We have preference for 1 SPS configuration as baseline

	Xiaomi
	Partially Y
	UL SPS scheme: For UL, we are OK to configure at most two SPS with the same mechanism as for BSR SPS of NB-IoT for the handling of variable payload size. 
DL SPS scheme: For DL SPS, only one SPS configuration is enough with DCI (re-)activation/deactivation scheme. 

Furthermore, for both UL SPS and DL SPS, the MCS, resource assignment, number of repetitions and so on field could be carried in the activation DCI.
Considerations on the variable payload size 
Besides, for UL SPS, since the eNB couldn’t recognize when the payload size is varied at UE side, it is better to support two active UL SPS simultaneously. In this way, the UE’s variable payload size can be transmitted in time with the suitable UL SPS configuration. Of course, it doesn’t refer that two UL SPS can be activated by a single DCI considering the limited size of the legacy DCI. 
For DL SPS, since the eNB could recognize when the payload size is varied and it could use the reactivation DCI to carry the proper resource allocation information for the variable payload size with mechanism as mentioned above, we can’t see the necessity to introduce more than one DL SPS configurations for voice over IoT-NTN.

In addition, except for multiple UL SPS configuration, other schemes, e.g., single UL SPS configuration for a larger or the largest TBS can also be considered to address the variable payload size issue. At this stage, we think many potential solutions could be considered.  
Besides, for the discussion scope, according to the WID only RAN2 is involved for the discussion of mechanisms for variable payload size and RAN1 is not mentioned. In this way, we don’t know whether it is reasonable to wait for RAN2 agreements for the specifying the mechanism for the variable payload size and wait for RAN2 LSs to handle the RAN1 issues if any about the variable payload size, or RAN1 also discuss the mechanism for the handling of variable payload size at the same time as RAN2.   

	Huawei, HiSilicon
	N
	We should start with a single SPS solution as baseline. Enhancement can be done on a single SPS using variable TBS.

	Apple
	N
	We are not clear about the benefits to support two UL/DL SPS configurations for VoIP. We see additional dynamic indication of SPS index is needed if two SPS configurations are supported.

	Nokia
	Partially Y
	If more than one, why only up to two? Our understanding is multiple SPS configuration is for adaptation on TBS, resource, link budget, etc. Then not sure whether two SPS configurations can provide the benefit as multiple SPS configurations.
Additionally, we do not see the benefit of multiple SPS configuration activated simultaneously as UE will only utilize one SPS configuration related resource and all the resource reserved for other SPS configurations will be wasted.

	Google
	N
	We prefer to take the single SPS configuration of DL/UL as the starting point. The need of multiple SPS configuration should be further justified.  

	ZTE
	
	Single configuration can be the start point. Open to further consider more than one SPS configuration if justified necessary.

	ETRI
	Y
	We can support multiple SPS configurations. It enables efficient support and resource usage of talk and silence periods of voice traffic while avoiding excessing signaling under the long RTD in GEO-based IoT-NTN.

	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 
· FFS whether and how to update the transmission parameter(s) (e.g., TBS, MCS, resource assignment, number of repetitions) for a given SPS configuration. 



1.2 Aspect2: Activation/release command for SPS
Two types of SPS are discussed by companies:
· Option 1 (RRC configuration-based activation): Supported by [12], and also proposed to be studied by [11]. Similar to the Configured Grant Type 1 in NR, where higher-layer signaling (e.g., RRC) provides all necessary transmission parameters.
· Activation: The SPS is activated immediately upon RRC configuration without the need for an additional NPDCCH command.
· Release: e.g., when the SPS configuration is removed by higher-layer signaling.
· Rationale: Minimizes latency and signaling exchange overhead, which is particularly beneficial for emergency calls.
· Option 2 (command-based activation/release): Supported by [3], [4], [5], [6], [7], [9], [12], [13], [18] and proposed to be studied by [11]. This follows the legacy SPS framework where RRC signaling provides semi-static parameters (e.g., periodicity).
· Activation: An additional activation/release DCI or MAC-CE is required.
· Release: An additional activation/release DCI or MAC-CE is required.
· Rationale: Provides higher scheduling flexibility and efficient resource management by allowing the network to dynamically control the SPS status

[Closed]Proposal 3.2-1
Considering the overwhelming majority of company preferences, and that CG type1 is not supported for LTE, FL suggests adopting Option 2 (command-based activation/release).
[FL1] [H] Proposal 3.2-1: For SPS for R20 NB IoT NTN, an explicit activation or and release command indications areis supported.
· FFS how to convey the command the signaling to convey the indications.

Please provide your comments on the above proposal. If there are concerns, please also explain the reasons.
	Company
	Y/N
	Comments

	Samsung
	[Y]
	‘or’ is unclear. It should be “and”. That is, 
For SPS for R20 NB IoT NTN, an activation or and release command is supported

	Ericsson
	N
	In our understanding, the approach used in legacy can be considered, where instead of a command, CRC scrambled with Semi-Persistent Scheduling C-RNTI can be considered for activation/release.
FL reply: to avoid ambiguity in terminology, the wording has been updated. The proposal intends to cover both MAC CE and DCI as possible signaling for SPS activation and release

	Spreadtrum
	Y
	

	OPPO
	Y
	RAN1 will further discuss how to activate and release the SPS resource anyway, so the FFS can be removed to avoid the ambiguity.

	CATT
	Y
	

	LGE
	Y
	In our understanding, the SPS for BSR could be a baseline. 

	Qualcomm
	Y
	

	MediaTek
	Y
	

	Xiaomi
	Y
	The similar mechanism as for BSR SPS for NB-IoT can be introduced for NB-IoT NTN. 

	Huawei, HiSilicon
	N
	Share similar view with Samsung, i.e., explicit activation and release command are supported.

	Apple
	Y
	Ok with the FL’s updates.

	Nokia
	Y
	

	Google
	Y
	

	ZTE
	Y
	

	ETRI
	Partially, Y
	It is considered too early to conclude on Proposal 3.2-1 at this stage.
ETRI believes that explicit activation and release may be considered, in particular for silence-to-talk/talk-to-silence transition cases ofcDL SPS as well as silence-to-talk transition cases of UL SPS.
However, considering the extremely long round-trip delay in GEO-based IoT-NTN, implicit activation and release based on UE-initiated SPS mechanisms can also be considered as a viable candidate for talk-to-silence transition cases of UL SPS.

	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



Companies also discussed the signaling type for SPS activation and release command. The majority supports using DCI, which is also the classical solution in RAN1. 
· Option1. DCI-based activation/release is supported for SPS by ([1],[2],[3],[5],[6],[7],[9],[11],[14],[13],[19]) , with the following rationales
· [1],[2],[3],[5],[6], [7] Similar design as LTE SPS and NB-IoT SPS for BSR
· [3] optimizing DL/UL resource efficiency as voice traffic may not occur right after the reception of the SPS configuration
· [14] SPS NPDCCH validation for NB-IoT BSR is considered as a baseline
· Option2. MAC CE-based activation/release is supported for SPS by [11], [18] , with the following rationales
· [18] DCI-based activation/release may be infeasible in GSO scenarios, as the long durations of NPDSCH/NPUSCH repetitions leave insufficient gaps for the UE to monitor NPDCCH search spaces.
· [18] DCI-based activation/release requires additional DCI overhead, which restricts the efficient packing of multiple UEs and reduces overall voice capacity. 
However, [18] pointed out that for voice scenarios, there may be some issues when using DCI for SPS activation and deactivation:
-	The UE may not have time to monitor NPDCCH in between SPS NPDSCH and SPS NPUSCH
-	Scheduling delays / NPDCCH search space periodicity may not allow for efficient scheduling of multiple UEs in the same carrier.
[image: ]
Figure 2: Challenges with NPDCCH monitoring and packing of multiple UEs [18]

[Closed]Proposal 3.2-2
FL considers the observation in [18] to be valid. If NPDCCH is used to carry the SPS release command and the USS for NPDCCH monitoring overlaps with an ongoing SPS transmission, the UE is required to prioritize NPDCCH monitoring, which may impact voice quality. On the other hand, if the network avoids such overlap through USS and SPS configuration in all cases, the voice capacity to support multiple UEs will be reduced.
Given that the capacity is one of the most important metrics for GSO voice, FL proposes the following.
[FL1] [H] Proposal 3.2-2: Regarding command the indication for SPS release, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE

Please provide your comments on the above proposal, including your preferred option(s) and the rationale.
	Company
	Y/N
	Comments

	Samsung
	Y
	Option 1 is preferred 

	Ericsson
	See comment
	Both have Pros and Cons (e.g., Cons for Alt-1 have already been mentioned by the FL, on Alt-2 the drawback is that MAC CE will utilize resources that otherwise can be used by user data payload), our current preference is Option 1.

	Spreadtrum
	Y
	We prefer Option 1.

	OPPO
	Y with comment
	As per Ericsson’s in Proposal 3.1-1, the term “command” should be carefully used to avoid ambiguity. We suggest the following modification:
Regarding the command for SPS release, down-select one of the following options.
· Option1. DCI-based
· Option2. MAC CE-based
In addition, we prefer option 1 considering the new MAC CE introduced by option 2 will always be carried in every TB for the voice packet, which results in the constant TBS increasement unintentionally.

	CATT
	Y
	We prefer option1.

	LGE
	Y
	We are supportive with Option 1. In our view, the SPS for BSR could be a baseline.

	Qualcomm
	Y
	We don’t think Option 1 can work, as described in our paper.

	MediaTek
	Y
	Option 1

	Xiaomi
	Y
	Option 1. Option 2 may further cause the variable payload size since some DL SPS NPDSCHs may carry the activation/release MAC CE while others may not. 
For option 2, we think the period of DL/UL SPS can not be the same as for DCI. For example, the period of the search space can be an integer multiple of the period for DL/UL SPS to reduce the UE’s effort on the DCI blind decoding. 

	Huawei, HiSilicon
	Y
	We prefer Option 1.

	Apple
	Y
	We prefer option1.

	Nokia
	Y
	DCI is preferred, where reusing legacy SPS activation method is baseline.

	Google
	Y
	We prefer Option 1. Option 2 can be discussed if blocking issue of the control channel is identified.

	ZTE
	Y
	Option 1 is preferred, which is the legacy design for SPS.

	ETRI
	Y
	We prefer option 1

	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



[Closed]Proposal 3.2-3
For SPS activation, if a MAC CE is used, a separate DG is required to convey the MAC CE, which requires additional resource. In contrast, using DCI for activation appears to be more straightforward.
Therefore, FL proposes the following.
[FL1] [H] Proposal 3.2-3: Regarding the command the indication for SPS activation, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE

Please provide your comments on the above proposal, including your preferred option(s) and the rationale.
	Company
	Y/N
	Comments

	Samsung
	Y
	Option 1 is preferred

	Ericsson
	See comment
	As we commented earlier in Proposal 3.2-1, our understanding is that Option 1 wouldn’t be a command, since CRC scrambled with Semi-Persistent Scheduling C-RNTI is used for activation.

	Spreadtrum
	Y
	We prefer Option 1. 

	OPPO
	Y with comment
	We share the similar view with Ericsson and prefer Option 1.

	CATT
	Y
	Prefer option1. 

	LGE
	Y
	We are supportive with Option 1. In our view, the SPS for BSR could be a baseline.

	Qualcomm
	Y
	We think Option 2 is preferred for the reasons outlined in our paper.

	MediaTek
	Y
	Option 1

	Xiaomi
	Y
	The similar comment as for [FL1][H]Proposal 3.2-2 and Option 1 is preferred. 

	Huawei, HiSilicon
	Y
	We prefer Option 1. 

	Apple
	Y
	Prefer option1. 

	Nokia
	Y
	DCI is preferred, where reusing legacy SPS activation method is baseline.

	Google
	Y
	Option 1, legacy indication is sufficient from our perspective.

	ZTE
	Y
	Option 1 is preferred, which is the legacy design for SPS. Agree with FL that a DG is needed even if activation is included in MAC CE.

	ETRI
	Y
	We prefer option 1

	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



[Open][FL4][H]Proposal 3.2-4-v1
Since we only have two remaining RAN1 meetings, it is important to down-select between MAC CE and DCI as soon as possible. Otherwise, there will be insufficient time to discuss the detailed DCI design if DCI is agreed in the end. It would be beneficial to first reach consensus on the key aspects for comparing MAC CE and DCI.
[image: ]
[bookmark: _Ref221769613]Figure 3: Challenges with NPDCCH monitoring and packing of multiple UEs
[image: ]
[bookmark: _Ref221771372]Figure 4: dynamic scheduling in S4-251550
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[bookmark: _Ref221769445]Figure 5: SPS with sufficient gap in SAaA260007
Based on the Monday online discussion, two cases are discussed:
· Case 1(left figure in Figure1):
The SPS resources consume most of the available resources within an SPS period. In this case, NPDCCH monitoring may repeatedly collide with SPS resources across USS periods. If UE wants to keep SPS transmission, then there is no chance for NPDCCH monitoring.
· Case 2(right figure in Figure1):
The NPDCCH search space and the scheduling delays for NPUSCH/NPDSCH are relatively inflexible. If the network aims to pack users into the time-frequency grid as efficiently as possible, NPDCCH monitoring may collide with SPS resources across USS periods.
Note: For both schemes (i.e., MAC CE based activation/release and DCI based activation/release), the UE should be configured with a USS. The USSs of different UEs may be TDMed or overlapped in time, depending on the NW configuration.
To further facilitate understanding of the advantages and disadvantages of the two options, FL has provided the following table. Companies are welcome to comment on the table, for example, whether they agree with the analysis presented. If any observations are missing, please feel free to add them and indicate your company name. Offline discussions will continue based on these observations. The purpose is not to reach agreement on the observations themselves, but to ensure that everyone is on the same page.
The Text in blue in Table 1 and Table 2 is related to confirmation to initial NPDSCH after activation of DL SPS and DL SPS release. 
[bookmark: _Ref221716460][bookmark: _Ref221716457][FL4][H] Table 1 Comparison for activation indication
Please provide your comments in the right column of the table.
	DCI based activation indication (carried by NPDCCH)
	MAC CE based activation indication (carried by a separate DG)
	comments

	Pros:
· No additional DG is required for the activation DCI
· No additional PUSCH is required for confirmation of the initial NPDSCH transmission if the activation DCI can jointly activate a pair of UL and DL SPS. In this case, the corresponding UL SPS transmission serves as the confirmation.
Cons: 
· Additional PUSCH is required for confirmation of the initial NPDSCH transmission after DL SPS activation if DL SPS and UL SPS are activated by separate DCIs
	Pros:
· No additional PUSCH is required for confirmation of the initial NPDSCH transmission if a MAC CE for UL SPS activation/release is also conveyed in the same PDSCH or if the activation MAC CE can jointly activate a pair of UL and DL SPS. In this case, the corresponding UL SPS transmission serves as the confirmation.
Cons: 
· Require a separate DG for scheduling the activation MAC-CE
· Additional PUSCH is needed for confirmation for the initial NPDSCH transmission if no MAC-CE activation/release for UL SPS is conveyed in the same PDSCH. And new timeline for the confirmation may need to be specified.
	[company name]: XXXXX
[Huawei, HiSilicon]: Are we deciding on whether to have a single command to activate a pair of (UL & DL) SPS or are we deciding whether to use DCI or MAC CE based activation? For activation, I believe we concluded that whether we use MAC CE or DCI, we still need a DCI. For MAC CE based activation, we still need a DCI to schedule the NPDSCH to carry the MAC CE. On the other hand the DCI can schedule the MCS and Resource Assignment, whilst in MAC CE we need to introduce new fields. For activation, we should use DCI.
[FL] we are discussing the pros and cons of DCI and MAC CE. Joint/separate of activation/release is also considered to provide a full picture because it is not decided yet. For your comment ‘whilst in MAC CE we need to introduce new fields’, my understanding is that the transmission parameters will be in RRC if MAC CE is used. 
[FL] If the joint/separate of activation/release part is confusing, I can strikethrough all the blue text. Please focus on the black part.
[LGE] Actually, we had the same feeling with HW. It would be better not to mix up multiple topics. Meanwhile, we think that the DCI can be used to jointly activate the DL SPS and UL SPS since the scheduling parameters will be RRC configured.
[Ericsson] We should not base our design decision on a single scenario (i.e., the one depicted in figure 1), there are other possible scenarios, even under the same SPS periodicity of 80 ms, another combination of DL and UL resource configuration can lead to have a 10 ms gap (See SAaA260007). Yet, it is possible to use multi-tone which will reduce the utilization of UL resources. Moreover, there will be also periodicities longer than 80 ms.  
[CATT] We have one question, for 3.75kHz NPUSCH with 1 RU and 1 repetition, in our understanding, it occupies 32ms, why it is 64ms in left figure in Figure1? In addition, we share similar view as HW, maybe we can decide how to activate then consider separate or jointly activation by DCI.



[bookmark: _Ref221716488][FL4][H] Table 2 Comparison for release indication
Please provide your comments in the right column of the table.
	DCI based release indication (carried by NPDCCH)
	MAC CE based release indication (carried in the activated DL SPS)
	Comments

	Pros: 
· No additional PUSCH is required for confirmation of the release DCI if the release DCI can jointly release a pair of UL and DL SPS. In this case, the absence of the UL SPS transmission serves as the confirmation
Cons: 
· When a collision between NPDCCH monitoring and activated SPS happens (e.g., in case1/case2), UE always has to drop the SPS transmission.
· If UE wants to keep SPS transmission, there is no time for NPDCCH monitoring (at least in case1)
· Additional PUSCH is needed for confirmation for the release DCI if DL SPS and UL SPS are released by separate DCIs.
	Pros:
· When a collision between NPDCCH monitoring and activated SPS happens, the UE can prioritize the SPS transmission over NPDCCH monitoring and avoid SPS dropping.
· No additional PUSCH is needed for confirmation for the release MAC CE if a MAC CE for UL SPS activation/release is also conveyed in the same PDSCH or if the release MAC CE can jointly release a pair of UL and DL SPS. In this case, the absence of UL SPS transmission reflects the confirmation
Cons:
· Additional PUSCH is needed for confirmation for release MAC CE if no MAC CE activation/release for UL SPS is conveyed in the same PDSCH. And new timeline for the confirmation may need to be specified.
· If the USSs of different UEs are overlapped, and SPS of UE1 is already activated, UE1 still cannot prioritize its SPS transmission over NPDCCH monitoring, as it may interfere with the DCI scheduling PDSCH for the activation MAC CE for UE2.
	[company name]: XXXXX
[LGE] Regarding the opportunity of NPDCCH monitoring, it may depend on the parameter setting of NPDSCH and NPUSCH. Following figure is coming from S4-251550.
[image: ]
In that figure, there are still the opportunities for NPDCCH monitoring.
On the MAC CE, it would be necessary to clarify whether the MAC CE will be conveyed by SPS NPUSCH in case of UL SPS. 
[Ericsson] One important drawback of MAC CE is that it will utilize resources that otherwise can be used by user data payload.
[ZTE] Considering the scheduling flexibility, e.g., DG of other data during voice call or DG for other UE, occupying all the resources by SPS may not be a good configuration.



[FL4][H] Proposal 3.2-4-v1: 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 UEs that can be configured with R20 NB IoT SPS in the system
· Quality of SPS SPS transmission interruption/dropping if collision between NPDCCH candiate monitoring and SPS transmission occasion happens
· Payload size and content of MAC CE for SPS activation/release indication
· Signaling overhead, at least include the addtional DG for scheduling the MAC CE based SPS activation indication
· Reduction of data payload that can be carried in a SPS transmission occasion
· Impact on link-level performance
· Existence of other dynamic scheduling
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	What does quality of SPS means? 
FL: I made some refinements. Change ‘quality of SPS’ to ‘SPS interruption/dropping’

	Nokia
	
	There are different cases for UL and DL IMS voice call. We do not think activation/release of both UL and DL SPS can be on same indication NPDSCH/NPDCCH.
Not sure whether MAC CE can be carried by DL SPS as higher layer signaling may need a higher quality with lower BLER, e.g. more repetition or lower MCS that is different from the data packet. If not in DL SPS, then how to handle?
Do we need to consider the quality of MAC CE if used for SPS activation/release?

	Ericsson
	
	At least two other bullets need to be added:
· Reduction of data payload
· Impact on link-level performance

	ZTE
	
	We think the flexibility



1.3 Aspect3: SPS mechanisms 
Several companies proposed to update/change the transmission parameters (e.g., TBS, MCS, resource assignment, number of repetitions, etc) of single SPS configuration to adapt to the packet size variation due to silence-talk transitions. It is pointed out that the TBS adaption has been supported in R15 NB IoT when edt-SmallTBS-Enabled is set to true, UE performing EDT is allowed to select TBS smaller than edt-TBS for Msg3, and the repetition times will be adapted to the smaller TBS. One company [15] indicated that packet size variation due to RoHC state transitions may also affect SPS operation, and also proposed a single-SPS scheme with multiple TBSs to accommodate such variations. 
FL view: FL understands that RoHC-related aspects is handled by SA2 and RAN2. While the proposed option in [15] for higher SPS flexibility (e.g., single SPS with multiple TBS/resources) still can be discussed as part of the general SPS framework in RAN1, but no RoHC-specific handling or signaling will be specified.
For example, as shown in below figure, a SPS configuration may be configured with two TBS candidates, one large TBS and one small TBS. The transmitter can select one TBS for actual transmission autonomously based on the arriving packet size, while the receiver side has to blind detect two TBSs on the SPS occasion.


Figure 3 SPS occasion with multiple transmission parameters
· Option 1: Single SPS configuration associated with a single set of transmission parameter (e.g., TBS/MCS/resource assignments/repetitions times) [7],[13], e.g., the TBS is large enough to transmit bundles with different compositions
· Pros: 
· [7] [13] minimum impact on the RAN1/RAN2 specifications
· [7] ensures timely transmission
· Cons:
· [5], [7], [16] resource inefficiency due to padding bits
· Option 2: Single SPS configuration associated with multiple sets of transmission parameters (e.g., TBS/MCS/resource assignments/repetitions times) [1], [6]. Transmitter selects one set for transmission.
· Pros:
· [1] avoid frequent release and activation of SPS configuration
· [1] ensures timely transmission
· [1] reduce resource overhead
· Cons:
· Receiver side must perform blind decoding to identify which TBS was transmitted
· Option 3: Multiple simultanously active SPS configurations.[5],[6],[7],[13],[15],[18]. Transmitter selects one for transmission.
· Pros:
· [7] ensures timely transmission
· [7] avoid padding bits
· [18] potential UE power saving for UL
· [7] higher resource efficiency for DL SPS as NW may reuse the unused DL SPS resource for other purposes
· Cons:
· [18] blind decoding for receiver, collision between different SPS should be studied.
· Option 4: Multiple SPS configurations are provided but only one of them can be activated and used for transmission [2],[14],[18],[5?]
· Cons:
· [15] frequent switching of SPS
· [6],[15] large RTT delay for SPS switching, thus fail to meet the strict delay requirement of voice
· [18] high NPDCCH overhead for SPS switching if DCI is used for activation
· [18] the UE may be able to only receive the SPS NPDSCH and transmit the SPS NPUSCH without any additional time to perform any other operation, e.g., for NPDCCH monitoring if DCI is used for activation
· Option 5: dynamic scheduling for UL and DL [6]
· Option 6: Multi-NPUSCH in a UL SPS period [6]

[Closed]Proposal 3.3-1-v2 A.1&B.1
[FL1] [M] Proposal 3.3-1-v2A.1: 
For the support of SPS for R20 NB IoT NTN
· For UL SPS for a UE, support one of the following options:
· Option 1’: there is a single set of transmission parameters for an SPS configuration, UE uses the set of transmission parameters for UL SPS transmission.
· Option 2’: there are two sets of transmission parameters, UE uses one of them for UL SPS transmission, NW may need to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
· For DL SPS for a UE, support one of the following options:
· Option 1’: there is a single set of transmission parameters for an SPS configuration, NW uses the set of transmission parameter for DL SPS transmission.
· Option 2’: there are two sets of transmission parameters, NW uses one of them for DL SPS transmission, UE needs to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
Note: the above candidate parameters are configured via RRC, the exact definition of the candidate parameters will depend on the specific solution. Companies are encouraged to provide detailed proposals for the candidate parameters at the next meeting.
Note: A set of transmission parameters may include at one of: periodicity, MCS, T/F resource assignment, and number of repetitions. Whether some of or all of the transmission parameters are provided via RRC or other signaling depends on whether two SPS or single SPS configuration is assumed.

[FL1] [M] Proposal 3.3-1-v2B.1: 
For UL SPS for R20 NB IoT NTN, at least one set of transmission parameters is supported for UL SPS transmissions.
· FFS whether to support one additional set of transmission parameters (e.g., for accomodating the variable packet sizes) for UL SPS
· Option 2’: there are two sets of transmission parameters, UE uses one of them for UL SPS transmission, NW may need to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
For DL SPS for R20 NB IoT NTN, at least one set of transmission parameters is supported for DL SPS transmissions.
· FFS whether to support one additional set of transmission parameters (e.g., for accomodating the variable packet sizes) for DL SPS
· Option 2’: there are two sets of transmission parameters, NW uses one of them for DL SPS transmission, UE needs to blind detect both
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
Note: the above candidate parameters are configured via RRC, the exact definition of the candidate parameters will depend on the specific solution. Companies are encouraged to provide detailed proposals for the candidate parameters at the next meeting. 
Note: A set of transmission parameters may include at one of: periodicity, MCS, T/F resource assignment, and number of repetitions. Whether some of or all of the transmission parameters are provided via RRC or other signaling depends on whether two SPS or single SPS configuration is assumed.

FL: Based on the progress in RAN2, this proposal may be further revised.

Please indicate if you are ok with the proposal, and which version(A/B) do you support, if you are not ok, please provide wording suggestions.
	Company
	Y/N and option
	Comments (use case, detailed transmission parameters for adaptation and the rationale)

	Huawei, HiSilicon
	
	Just to clarify, I take it the word “includes” in the first sentence, means other parameters like SPS periodicity is also included.
FL: whether two different periodicities should be supported can be discussed further, this is the intention of ‘at least’. For now, MCS, T/F resource assignment, and the number of repetitions are included because the they are intended to handle time-varying packet sizes/TBS. Having said that, the note was added because companies asked for clarification on the transmission parameters, so I provided parameters that need to be considered for different packet sizes/TBS. If the note makes companies feel that anything is being precluded, it can be removed.

	Lenovo
	
	It is safer to add Option 1 for discussion. I am not sure whether the Note part is included in the proposal or not. We are OK to add the example of the set of transmission parameters. 
For UL SPS for R20 NB IoT for a UE, consider the following options:
· Option 1: single set of transmission parameters is configured
· Option 2’: two sets of candidate transmission parameters are configured, UE selects one of them for UL SPS transmission
· Option 4’: two sets of candidate transmission parameters are configured, only one of them can be activated at a time via NW indication
FL: ‘Note: A set of transmission parameters at least includes MCS, T/F resource assignment, and number of repetitions.’ can be part of the proposal, as companies asked for clarifications of the transmission parameter, “Whether some or……RAN1” is explanation about the note from FL’ side, and now its color is changed to black. 

	Ericsson
	
	Option 1 is missing in the updated proposal. Beyond splitting between UL and DL, it is also important to differentiate what is meant by “candidate transmission parameters” in our understanding, at this point we are discussing RRC related configuration (i.e., parameters in the RAN2 specs related to the SPS formula such as SPS periodicity), not really yet L1-parameters such as repetitions, number of RUs, NPDSCH subframes, etc, since those we will be part of the discussion on whether to provide them via DCI or MAC CE.
Having said that, we think the proposal should be as follows:
For Rel-20 NB-IoT NTN support of “voice-over-GEO”:
· For UL SPS, consider whether to support one of the following options:
· Option 1’: A single set of RRC configuration parameters.
· Option 2’: there are two sets of candidate RRC configuration parameters, UE selects one of them for UL SPS transmission.
· Option 4’: there are two sets of candidate RRC configuration parameters, only one of them can be activated at a time via NW indication.
· For DL SPS, consider whether to support one of the following options:
· Option 1’: A single set of RRC configuration parameters.
· Option 2’: there are two sets of candidate RRC configuration parameters, UE selects one of them for UL SPS transmission.
· Option 4’: there are two sets of candidate RRC configuration parameters, only one of them can be activated at a time via NW indication.
FL: Some changes have been made as suggested. Thank you for the helpful comments. I also added “for an SPS configuration” to Option 1’ to make it clearer. This does not mean that two SPS configurations (if agreed) cannot support Option 1’. In such a case, each SPS configuration would have its own individual set of transmission parameters.
Regarding “RRC configuration”, I would prefer not to explicitly mention “configuration” in the options, as some companies are sensitive to that term. Nevertheless, I clarified in the note that the parameters are provided via RRC.

	ZTE
	
	Firstly, we think the behaviors regarding option 2’ need further clarification for SPS reception considering that there are multiple hypothesis. Following updates are suggested:
 For UL SPS for R20 NB IoT for a UE, consider whether to support one of the following options:
· Option 2’: there are two sets of candidate transmission parameters, UE selects one of them for UL SPS transmission, NW blind detect UL SPS transmission based on both of them
· Option 4’: there are two sets of candidate transmission parameters, only one of them can be activated at a time via NW indication
For DL SPS for R20 NB IoT for a UE, consider whether to support one of the following options:
· Option 2’: there are two sets of candidate transmission parameters, NW selects one of them for DL SPS transmission, NW blind detect DL SPS transmission based on both of them
· Option 4’: there are two sets of candidate transmission parameters, only one of them can be activated at a time via NW indication
Moreover, regarding transmission parameters, we think it is too early to say “includes MCS, T/F resource assignment, and number of repetitions”. The legacy SPS will use the activation DCI to indicate MCS, resource assignment and repetition number instead of configuring via higher layer signaling. If these parameters are indicated via activation DCI, there is no chance to configure two set of them. Before determining which parameters will be configured by higher layer, it’s too early to say what is included by the set of candidate transmission parameters. Hence, the first sentence of note can be removed.
FL: some changes are made as suggested, thank you for the helpful comment

	Samsung
	
	Prefer to discuss option 1 first. Option 1 should be discussed first with details, not as one of candidate options since we agreed to consider up to one SPS configuration. For option 2’ and option 4’, proponents should clarify what/how/which benefits/performance gain could provide compared to option 1. 
FL: I prepared version 3.3-1-v2B to address your comments. However, I am not sure whether the group will be able to accept this version, companies can have a check. For option 2’ and option 4’, my understanding is that the intention is to accommodate variable packet sizes. Therefore, I added “e.g., for accommodating variable packet sizes” for clarification in version 3.3-1-v2B.

	Nokia
	
	For UL SPS, there should be common understanding between UE and eNB on the requested parameters, e.g. parameters related to TBS. UE knows the buffer status and whether TBS should be changed but it is network to decide the parameter set to be utilized. Thus UE should report related buffer status to eNB and follow the eNB’s indication. Even based on UE to select, still UE needs to report to eNB for common understanding before use it and to avoid eNB blindly decoding. From this point of view, we propose to update UL SPS part as following:
“For UL SPS for R20 NB IoT for a UE, consider whether to support one of the following options:
· Option 2’: there are two sets of candidate transmission parameters, UE selects one of them for UL SPS transmission 
· FFS: how to make common understanding between UE and eNB to avoid blind decoding.
· Option 4’: there are two sets of candidate transmission parameters, only one of them can be activated at a time via NW indication based on UE reported assistent information.”

For DL SPS, we think option 4’ is reasonable as there also need common understanding between UE and eNB to avoid blind decoding from UE side.
FL: For option2’, it is not clear whether BSR reporting alone can always avoid blind decoding, it is also not clear if BSR reporting can be considered as an indication of transmission parameter switching. Adding further FFS at this point will make the proposal less focused. I would prefer to add the “blind detect” behavior as suggested by ZTE. But for UL, I used a soft wording, like “may need to blind detect”. 

	LGE
	
	First of all, it would be better to explicitly say the Option 1 is supported by default. 
Second, since whether the DL SPS and UL SPS configuration will be separately or not is on-going discussion, some modification would be needed. 
Followings are suggestion form our side:
For UL SPS and/or DL SPS, 
· At least single SPS configuration associated with a single set of transmission parameters is supported
· Consider whether to support one of the following options:
· Option 2’: there are two sets of candidate transmission parameters,
· UE selects one of them for UL SPS transmission
· NW selects one of them for DL SPS transmission
· Option 4’: there are two sets of candidate transmission parameters,
· only one of them can be activated at a time via NW indication for UL SPS transmission
· only one of them can be activated at a time via NW indication for DL SPS transmission
Note: A set of transmission parameters includes MCS, resource assignment, and number of repetitions. Whether some of or all of the transmission parameters are provided via RRC or other signaling depends on whether two SPS or single SPS configuration is assumed, but as per chairman’s guidance, this aspect will not be the focus of RAN1. 

FL: thanks for the nice suggestion, I merged this with 2B.



	OPPO
	
	It seems that companies have the common understanding to take option 1 as baseline. To move forward, we suggest to firstly agree to support one set of transmission parameters, and whether to support one additional transmission parameters can be FFS. Therefore, the following modification is proposed from our side:
For UL SPS for R20 NB IoT for a UE, at least one set transmission parameter is supported. consider whether to support one of the following options:
· FFS whether to support one additional set of transmission parameter
· Option 2’: there are two sets of candidate transmission parameters, UE selects one of them for UL SPS transmission
· Option 4’: there are two sets of candidate transmission parameters, only one of them can be activated at a time via NW indication
For DL SPS for R20 NB IoT for a UE, at least one set transmission parameter is supported. consider whether to support one of the following options:
· FFS whether to support one additional set of transmission parameter
· Option 2’: there are two sets of candidate transmission parameters, NW selects one of them for DL SPS transmission
· Option 4’: there are two sets of candidate transmission parameters, only one of them can be activated at a time via NW indication
Note: A set of transmission parameters at least includes MCS, T/F resource assignment, and number of repetitions.
FL: thanks for the nice suggestion, I merged this with 2B.

	CATT
	
	In general, we prefer a solution which can avoid blind detection by receiver. So, in our understanding, option2‘ need to clarify receiver how to choose one SPS when transmitter selects one of two sets of candidate transmission parameters. Given that, we share similar view as ZTE, option2’ should show receiver behavior.
In addition, how to activate and release is on-going discussion, if finally we reached some agreements to activation/release by DCI, maybe some parameters can be indicated by activation DCI, there is only a few parameters in RRC, e.g. SPS periodicity. Therefore, I think maybe we can discuss the detailed parameters after we get more progress, such as activation/release schemes, etc. 
FL: thank you for the suggestions, I added a new Proposal 3.3-2 to discuss the parameters for RRC or L1. I also did some clean-up for the proposal 3.3-1  to align the terminology

	To avoid duplicate discussion with RAN2, the proposals in RAN1 is de-prioritized in this meeting.
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.




[Open][FL4][M]Proposal 3.3-2
[FL4][M] Proposal 3.3-2: The following parameters for SPS are configured by RRC:
· Periodicity
· Time domain resource assignment
· Frequency domain resource assignment(for UL SPS only)
· Number of repetitions
· MCS
	
	RRC
	DCI(if supported)

	Periodicity
	OPPO, Lenovo (if single set), Huawei, Nokia, LGE (if single set like BSR)，ZTE, CATT
	

	Time domain resource assignment
	Lenovo (if two sets), Nokia, LGE (if single set like BSR)
	OPPO, Lenovo (if single set), Huawei?,ZTE, CATT

	Frequency domain resource assignment(for UL SPS only)
	Lenovo (if two sets), Nokia, LGE (if single set like BSR)
	OPPO, Lenovo (if single set) , Huawei? ,ZTE, CATT

	Number of repetitions
	Lenovo (if two sets), Nokia, LGE (if single set like BSR), CATT(if two sets)
	OPPO, Lenovo (if single set) , Huawei? ,ZTE

	MCS
	Lenovo (if two sets), Nokia, LGE (if single set like BSR)
	OPPO, Lenovo (if single set) , Huawei? ,ZTE, CATT



FL: This proposal was made based on a superset of inputs from different companies. If there are concerns that some of the them should be carried by other signaling (e.g., DCI), please indicate them in the table below. Please clearly state your assumptions in this aspect, as they will impact the detailed design of DCI and L1 RRC parameters discussion.
	Company
	Y/N
	Comments

	OPPO
	
	Following the legacy SPS design, only SPS periodicity is configured by RRC, and the transmission parameters should be dynamically indicated in DCI to provide the flexibility on SPS transmission.

	Lenovo[FL4]
	
	If only one set is supported, we hope to follow legacy indication by activation DCI, otherwise, we are fine with way forward of the proposal. It is better to have separate discussion for uplink SPS and downlink SPS.
· Frequency domain resource assignment is not needed in PDSCH.
· for uplink, subcarrier spacing, single tone/multi-tone are also needed.

	Huawei, HiSilicon
	
	The flexibility to be able to indicate TDRA, FDRA, MCS and Number of Repetitions are required to adapt the TBS to the link condition. Putting these in the RRC assumes that the link condition never changes.

	Nokia
	Y
	

	LGE
	
	If we consider the UL SPS for BSR in NB-IoT as a baseline, MCS, resource assignment, and HPN will be RRC-configured while these fields are used for NPDCCH validation. 
For the parameter adaptation if necessary, we may need to think about whether to support it by using (re)activation of a single SPS parameter or by using multiple parameter set switching. It would be better to discuss how many parameter sets will be considered in parallel. 

	Ericsson
	
	At this point it is difficult to know, we need to wait for RAN2 to progress more on what is going to be the SPS equation for UL and for DL. Then, we will know what their parameters are, and what needs to be signal via RRC.

	ZTE
	
	We think what we can confirm now is the periodicity. The other fields can be indicated via activation DCI if DCI based solution is used.

	CATT
	
	Share similar view as ZTE, but I think we need treat this issue separately for UL SPS and DL SPS, because there are some different fields in DCI scheduling NPUSCH and NPDSCH.



1.4 Separate vs. aggregated SPS configuration for UL and DL
Given the bi-directional nature of voice services, UL SPS and DL SPS are expected to be simultaneously activated and released. There is no use case where DL SPS is activated while UL SPS is released, or vice versa. Companies have the following proposals:
· Option1. Separate SPS configurations for different transmission direction [1], [3],[4], [7],[13], [19]
· [3] two separate SPS configuration should be introduced in R20 NB-IoT-NTN to support the DL and UL data transmission for voice traffic
FL note: FL understands that companies supporting separate UL/DL SPS activation/release DCI formats support separate Option 1 by default
· Option2. Aggregated/coordinated SPS configuration for UL and DL [2],[3],[8],[12],[15]
· [3] Since the DL and UL for voice traffic may occur together, a single SPS configuration aggregating the DL and UL SPS configs can be considered in R20 NB-IoT-NTN to support the DL and UL data transmission for voice traffic
· [12] For bi-directional voice call, both DL SPS and UL SPS should be active and thus can be associated with each other. E.g., Additional HARQ process IDs for DL and UL SPS can be configured separately or jointly
Regarding Option2, FL observes that there are two levels of the implementation:
· RRC Level: RRC provides a one or more lookup tables of UL/DL SPS parameters including periodicities, TBS, MCS, resource assignment.
· DCI Level: A single DCI indicates one entry in the lookup table
[Closed]Proposal 3.4-1
[FL1] [M] Proposal 3.4-1: UL SPS configuration and DL SPS configuration are separately provided.
	Company
	Y/N
	Comments

	Samsung
	Y
	

	Ericsson
	Y
	We are ok with proposal 3.4-1.

	Spreadtrum
	Y
	

	OPPO
	Y
	

	CATT
	Y
	Support.

	LGE
	N
	In this time, now we know the concept of the DL/UL bundle. With the direction of Option 2, we can save the signaling overhead for activation/release SPS. Moreover, when we consider the HARQ feedback for activation/release, we can simply use the NPUSCH transmission rather than introducing more resource for HARQ feedback. 

	MediaTek
	Y
	

	Xiaomi
	Y, but
	Maybe some RRC parameters, e.g., the periodicity may be the same between DL SPS and UL SPS. But, some other parameters, e.g., the time offset in a period can be different between DL SPS and UL SPS.
Furthermore, if the activation DCI/deactivation DCI are introduced, separate DCI for DL SPS and UL SPS can be adopted to simplify the design.

	Huawei, HiSilicon
	Y
	

	Apple
	Y
	

	Nokia
	Y
	There may be different use case, e.g. there is only UL IMS voice call or only DL call, or there may be both. Additionally, the period for UL and DL SPS may be different considering different data rate, thus the period and maybe other parameters will differ for UL and DL SPS. Separate configuration should be more flexible.

	ZTE
	Y
	

	ETRI
	Y
	Support

	FL: As per chairman’s guidance, configuration level discussion will be up to RAN2


[Open]Feedback for SPS
1.5 HARQ feedback for SPS retransmission
It is widely acknowledged by companies [3],[4],[6],[7],[9],[12],[16] 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 actual data transmission [14], [17]. [17] also indicated the in previous discussion for LS R1-2505140, HARQ disable is assumed.
FL Note: HARQ-ACK feedback for SPS activation/release and reporting for link adaption are discussed in 4.2 and 4.3 respectively.
· For DL SPS
· [3],[4],[6],[7],[9],[10],[12],[16], [17] Disable HARQ feedback for retransmission for DL SPS for GSO voice
FL view: When HARQ feedback for NPDSCH is disabled as specified in legacy specifications (e.g., via NPDSCH-ConfigCommon-NB), FL understands that the same restriction applies to SPS NPDSCH.
· For UL SPS
· [6] proposed to introduce a mechanism similar to HARQ Mode B in NR-NTN for UL SPS for voice over IoT-NTN. 
FL view: mode B is already supported for NB IoT (i.e., configured via UplinkHARQ-Mode-NB) 
[Closed]Proposal 4.1-1-v1
[M] Proposal 4.1-1-v1: For Rel-20 NB-IoT NTN, disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported at least by an RRC parameter.
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether HARQ resource indicator in a DCI (if DCI based activation/release is supported) can be used for DCI based HARQ feedback disabling is supported or not will be discussed separately.
· Note: whether/how to support link status report when HARQ feedback is disabled can be discussed separately.
FL: In R18 NB IoT, RRC based disabling, DCI based disabling and combination of them are supported. As it is not clear yet whether there will be a DCI for activation/release, this proposal focusses only on RRC based disabling for SPS NPDSCH without a corresponding NPDCCH.
Please indicate if you are ok with the proposal, and any suggested wording.
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	There are a few companies suggesting feedback for link adaptation. I wonder whether we can make a note of it.
FL: There is a separate proposal for link adaptation. As you can see, some of the proposed link adaptation solutions do not rely on HARQ-ACK. Therefore, let’s keep this proposal concise and focused specifically on HARQ feedback.

	Lenovo
	
	why do we need the wording “without a corresponding NPDCCH”. Does it mean the initial SPS transmission instead of the corresponding retransmission? The two may have different HARQ feedback enabling/disabling configurations? 
FL: As I explained in the Monday offline discussion, for now, whether SPS involves DCI depends on the MAC-CE/DCI down-selection. If MAC-CE is adopted, there would be no SPS transmission associated with NPDCCH. Therefore, I suggest focusing on common part, i.e., SPS NPDSCH transmissions without a corresponding NPDCCH. If DCI-based activation/release is ultimately agreed, we can apply the same proposal to the very first NPDSCH transmission with DCI. No worries.
Does RRC parameter mean the bitmap indication similar as NR/eMTC?
HARQ feedback enabling/disabling for SPS NPDSCH transmission is supported with bitmap indication by RRC signaling.
FL: Whether it should be a bitmap can be discussed further. 

	Ericsson
	
	Ok, but we have the following minor suggestions:

For Rel-20 NB-IoT NTN support of “voice-over-GEO”, Disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported by an RRC parameter.
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether DCI based HARQ feedback disabling is supported or not will be discussed separately.



	ZTE
	
	It is beneficial to add a note regarding link adaption issue, considering that enabling some of the feedback similar to the enabling of feedback for initial NPDSCH is potential solution.

	Nokia
	With comment
	Generally RRC to disable HARQ feedback should be supported in principle. But link adaptation is also needed for DL SPS to avoid long time high BLER and causing voice call dropping.
We propose to add another note: 
[bookmark: _Hlk221692509]“Note: whether/how to support link status report will be discussed separately.”

	LGE
	
	I still prefer to just disable HARQ feedback for DL SPS without any further signaling. 

Following is suggestion from our side:
Disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported by RRC parameter.
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether HARQ resource indicator in DCI for DCI based HARQ feedback disabling is reserved supported or not will be discussed separately.
FL: thanks, I have incorporated part of your suggestions

	OPPO
	
	Generally fine with the proposal, to make the proposal more clear, the following medication is suggested:
Disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported at least by RRC parameter.

	CATT
	
	Share similar view as ZTE and Nokia, it is necessary to consider link adaptation in this proposal.

	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.



1.6 Confirmation for SPS Activation/Release
Confirmation for DL SPS Activation/Release
Several companies discussed the activation confirmation for initial NPDSCH transmission after activation [1],[3],[7]. [1] proposed 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. 
[6],[10] further proposed to consider activation confirmation for DL SPS release.
· HARQ-ACK for initial NPDSCH transmission after activation
· [1],[3],[7]
· [10] HARQ feedback for first SPS NPDSCH after the activation and SPS release is enabled or disabled according to RRC configuration
· HARQ-ACK for DL SPS release
· [6] this feedback is targeted for the deactivation DCI
· [10] HARQ feedback for first SPS NPDSCH after the activation and SPS release is enabled or disabled according to RRC configuration
[M]Proposal 4.2-1
[M] Proposal 4.2-1: HARQ feedback for the initial NPDSCH transmission after activation of a DL SPS can be separately enabled, regardless of HARQ feedback enabled/disabled configuration for the process corresponding to the DL SPS.
	Company
	Y/N
	Comments

	Samsung
	
	Can be discussed later after proposal 4.1-1. 

	Ericsson
	See comment
	We can consider it, but we are not ready to agree on it yet (e.g., the aspect about “can be separately enabled” needs more discussion).

	Spreadtrum
	
	We share the same view with Samsung.

	OPPO
	
	We share the similar view with Samsung

	CATT
	
	We are OK with proposal, but it can be postponed when proposal4.1.1 is agreed.

	LGE
	
	If we consider activation/release for DL/UL bundle, we may not need to consider the HARQ feedback for activation. 

	MediaTek
	
	Same view as Samsung

	Huawei, HiSilicon
	Y
	We can support this.

	Apple
	Y
	

	Nokia
	N
	Legacy IoT NTN agreement for HARQ feedback for first packet after SPS activation can be starting point.

	ZTE
	Y
	The additional enabling configuration for first DL SPS has been introduced for NR and eMTC, which ensures the confirmation of SPS activation. Similar mechanism can be introduced here.



[M]Proposal 4.2-2
[M] Proposal 4.2-2: HARQ feedback for the release indicationcommand of a DL SPS can be separately enabled, regardless of HARQ feedback enabled/disabled configuration for the process corresponding to the DL SPS.
	Company
	Y/N
	Comments

	Samsung
	
	Can be discussed later after proposal 4.1-1. 

	Ericsson
	See comment
	Similarly, we can consider it, but we are not ready to agree on it yet (e.g., the aspect about “can be separately enabled” needs more discussion).

	Spreadtrum
	
	We share the same view with Samsung.

	OPPO
	
	We share the similar view with Samsung

	CATT
	
	Same comment as proposal 4.2.1.

	LGE
	
	If we consider activation/release for DL/UL bundle, we may not need to consider the HARQ feedback for release. 

	MediaTek
	
	Same view as Samsung

	Huawei, HiSilicon
	Y
	We can support this.

	Apple
	Y
	

	Nokia
	Not for now
	It should be discussed firstly whether the HARQ feedback procedure in Rel18 IoT NTN can work or not.

	ZTE
	
	In case release command is via DCI, no HARQ feedback will be transmitted correspondingly. Moreover, no dedicated enabled/disabled configuration for release command is introduced for NR or eMTC. It seems also not necessary to introduce such mechanism in NB-IoT NTN.



1.7 Feedback or reporting for AMC/Link adaption
[1], [4], [5], [16] discussed that when disabling per-occasion HARQ feedback is essential for overhead reduction in GSO case, network side may lack information for AMC/link adaption, and thus lead to inefficient resource utilization or service instability. [1], [4], [5], [16] propose to study what should be reported to network for AMC/link adaption purpose:
· [1] a low-overhead status report mechanism (e.g., periodic BLER or SNR reporting)
· [4] UE transmits HARQ feedback per N SPS occasions when HARQ feedback corresponding to SPS is disabled
· [5] reporting assisting information over a period of time, e.g. downlink success rate of BLER over a period, or the number of successful or failed transmissions
· [16] the quality status of the DL SPS should also be reported to the network by long-term feedback
[bookmark: _Hlk221049574][Open][FL4][L]Proposal 4.3-1
FL notes that this issue has already been discussed in previous release but were not agreed. In addition, the lack of HARQ-ACK for AMC when HARQ feedback is disabled is not a voice-SPS specific issue.
[L] Proposal 4.3-1: Consider the following options for long term feedback for AMC for DL SPS, regardless of HARQ feedback enabled/disabled configuration for the process corresponding to the DL SPS.
· Option1. periodic BLER or SNR 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. no optimization
	Company
	Y/N
	Comments

	Samsung
	N
	[bookmark: _GoBack]If HARQ feedback enabling/disabling are supported, then it is purely up to NW implementation. 

	Ericsson
	See comment
	This proposal can (if any) be discussed at a later stage, since we should focus first on the essential functionalities of this feature.

	Spreadtrum
	N
	As FL noted, it had been discussed in previous release and is not a voice-SPS specific issue, so we think it is unnecessary for optimization.

	CATT
	
	Fine with the proposal, but it can be lower priority than above proposals.

	LGE
	N
	Even with the newly introduced SPS for data, there are still DG-based transmission with the enabled HARQ feedback. NW can use it. 

	MediaTek
	N
	Can be discussed later

	Huawei, HiSilicon
	Y
	The lack of link adaptation can lead to over allocated resources and a low overhead mechanism is beneficial in this case.

	Apple
	N
	No optimization.

	Nokia
	Y
	

	ZTE
	Y
	In Rel-18, DCI based indication for HARQ feedback disabling and DCI-override-RRC for HARQ feedback disabling are introduced. The main motivation is allow link adaption and MAC CE activation for single HARQ-process scenario, e.g., by enabling the feedback for some DL transmissions occasionally. We think similar issue need to be considered for the feedback disabling of SPS, since all DL SPS transmissions will share same configuration for HARQ feedback. Option 2 follows similar motivation of DCI based HARQ feedback disabling indication and is a bit more preferred.

	FL: I made some changes as option1 is overlapped with option3

	
	
	

	
	
	

	
	
	



[Open]Interaction with other resources or procedure
1.8 Collision with other L1 transmission
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. Some companies proposed that how these collision cases should be handled when SPS is used should be discussed.
Companies [1],[3],[5],[14],[15],[17] discussed in their contributions on the collision between SPS and other resources or procedures, including
· colliding with DL Gaps [1], [3],[5]
· colliding with UL Gaps [1], [3],[5], [17]
· colliding with NPSS/NSSS/NPBCH/SIB1-NB [1], [3],[15], [17]
· colliding with fully reserved DL subframe [1], [3]
· colliding with NPRACH [1],[3], [17]
· colliding with fully reserved UL subframe [1],[3]
· UL SPS colliding with paging occasion [15]
For the above collision cases, there are following observations/proposals: 
· Reuse legacy behavior [3], [17]: one way is that SPS NPDSCH/NPUSCH are handled in the same way as legacy, e.g., postponement after collision. 
· Enhanccment [1], [14]: while postponement for IMS voice over NTN requires caution, as the postponed transmission may exceed the SPS period and overlap with the NPDSCH/NPUSCH in the next period. Due to the strict voice bundling periods and latency requirements, postponement may cause the SPS transmission to exceed the SPS period.
[image: ]
[bookmark: _Ref219824279]Figure 5: SPS transmission delay exceeding the voice bunding period [1]
· explicit HD-FDD collision handling[15]: network indication or configuration that enables uplink prioritization for SPS-based voice, or prevent unbounded consecutive postponement of uplink SPS, or define a clear default prioritization rule where downlink reception is prioritized in the absence of explicit network indication
· termination[6]: DL/UL SPS is terminated when reaching the ends of the period, or reaching the end of the time domain resources in a given period configured or indicated by the eNB
[Closed]Proposal 5.1-1-v1
If postponement causes an SPS transmission to exceed the voice traffic latency requirement, this would primarily be a network configuration issue and should be avoided by the network. If the latency requirement is still met, but the postponed SPS transmission within a SPS period conflict with the SPS transmission in the next period (e.g., DL overlapping with DL, UL overlapping with UL, or DL/UL cross-direction overlap), this would also indicate improper network configuration. Therefore, FL has the following proposals:
[M] Proposal 5.1-1: For SPS NPDSCH transmission, the legacy behavior (i.e., postponement) is reused when it is collided with the following:
· NPSS/NSSS/NPBCH/SIB1-NB
· DL Gap
· Fully reserved DL subframe
[M] Proposal 5.1-1-v1: 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
· DL Gap
· Fully reserved DL subframe/Non-NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with the another SPS NPDSCH/SPS NPUSCH transmission
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)

Please indicate if you are ok with the proposal, and any suggested wording.
	Company
	Y/N
	Comments

	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)


· 
[Closed]Proposal 5.1-2-v1
[M] Proposal 5.1-2-v1: 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 the another SPS NPDSCH/NPUSCH transmission
FFS whether and how to handle the case where a SPS NPUSCH transmission is overlapped with NPRACH

Please indicate if you are ok with the proposal, and any suggested wording.
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	Why is it FFS for NPUSCH overlapping NPRACH? Should the subframes be postponed?
FL: I share a similar view with you that postponement would be straightforward, but ZTE raised concerns offline-offline about postponement due to NPRACH case, they think in that case, consistent collision would happen as NPRACH periodicity can be the same as SPS. Thus, I put NPRACH in FFS. 

	ZTE
	Y
	For overlapping between SPS and NPRACH, dropping may be a potential solution considering that voice packet is not expected to be delayed too much. Hence, it is preferred to keep it FFS to keep the door open.

	Nokia
	Y
	

	OPPO
	
	We support to keep NPRACH to follow the legacy behavior (i.e., postponement). If there are available resource after postponement for SPS-NPUSCH transmission, why the SPS UL transmission is dropped?

	CATT
	Y
	

	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 SPS colliding with SPS, SPS colliding with dynamic grant [3],[6],[10],[15],[16], the following cases are discussed
· Case 1: Collision between DL SPS and UL SPS, including the HD-FDD switching time [6]
· [6] adopting the same priority definition rules as those for DG NPUSCH and DG NPDSCH, NPUSCH transmission can be prioritized
FL view: this does not seem to be a proper scheduling
· Case 2: Collision between DL SPS and DG NPUSCH, including the HD-FDD switching time [6]
· [6] DG is prioritized.
· Case 3: Collision between DG NPDSCH and UL SPS, including the HD-FDD switching time [3], [6]
· [3], [6] legacy rule can be reused, DG is prioritized
· Case 4: Collision between DG NPUSCH and UL SPS [6],[15]
· [6] DG is prioritized
· Case 5: Collision between DG NPDSCH and DL SPS [6]
· [6] DG is prioritized
· Case 6: Collison between DCI with CRC scrambled C-RNTI and DL/UL SPS, including the HD-FDD switching time between DCI and UL SPS [6],[15]
· [6] resolved through eNB configuration, or prioritize NPDCCH monitoring
· [10] up to implementation to determine whether UL SPS transmission or NPDCCH candidate monitoring is prioritized
[Open][FL4][M]Proposal 5.1-3-v2
FL understands that mechanisms similar to those in LTE or legacy NB-IoT can be used to handle collisions between SPS and DG. Therefore, the following is proposed.
[M] Proposal 5.1-3-v2: If a SPS transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH or NPUSCH transmission scheduled by a DCI, the SPS transmission is dropped.
· FFS: Whether the entire SPS transmission or only partial of the SPS transmission will be dropped.
· FFS: Whether and how to handle the case where a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamically scheduled NPDSCH or NPUSCH that has been postponed

Please indicate if you are ok with the proposal, and any suggested wording.
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	Y
	

	Nokia
	N
	We think dropping can be used for a short time duration. 
For a voice call in IoT NTN, there were some discussion in RAN2/SA4 on interruption. It seems only when the interruption duration is less than e.g. 1s or 2s, it is acceptable, while the voice call will be dropped if the interruption is longer.
From this point of view, when there is long NPUSCH transmission, e.g. 10s, dropping all the SPS in the 10s can not work.
Thus, we propose to update the proposal as following:
If a SPS transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH or NPUSCH transmission scheduled by a DCI, the SPS transmission is dropped if the SPS transmission interruption is less than X second.
· FFS: Whether the entire SPS transmission or only partial of the SPS transmission will be dropped.
· FFS: Whether and how to handle the case where a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamically scheduled NPDSCH or NPUSCH that has been postponed
· FFS: X value
FFS: if the SPS transmission interruption is larger than X second.
FL: companies have different views on this aspect according to the offline discussion. Let’s hear more companies’ views

	OPPO
	
	We can firstly agree to study the case

	FL: further inputs are welcome

	
	
	

	
	
	

	
	
	



[Open][FL4][M]Proposal 5.1-4-v2
[M] Proposal 5.1-4-v2: If a SPS NPUSCH transmission of a UE is overlapped with a SPS NPDSCH reception of the same UE (e.g., due to postponement), SPS NPDSCH reception is prioritized.
FL: I added the reason for the collision between SPS NPUSCH and SPS NPDSCH for a same UE. Regarding the collision caused by TA uncertainty issue mentioned by a few companies, my understanding is that NW is able to be aware of the TA uncertainty range based on its beam size, thus can avoid the collision by reserving a gap that is no smaller than the TA uncertainty.
Please indicate if you are ok with the proposal, and any suggested wording.
	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	Is SPS NPDSCH prioritized due to legacy behaviour for BSR? For BSR, it is low priority since the BSR is of lower priority. However, in this case the SPS NPUSCH carries data, so I wonder if we should just reuse the legacy behaviour.
FL: I suggest prioritizing DL for two reasons. First, some companies have suggested a RedCap-like solution, in which DL is prioritized in most cases unless specific indications are provided. Second, due to postponement, the gap reserved between UL SPS and DL SPS is reduced, which may lead to potential collisions. The network will detect UL transmissions occurring at the same time as DL transmissions. If DL is prioritized, the network can infer whether an unexpected collision has occurred based on the detected UL. However, if UL is prioritized, there is no way for the network to identify such potential collisions.

	Nokia
	
	More consideration needed. Too early to decide.

	OPPO
	
	We can firstly agree to study the case

	CATT
	
	This issue need further discussion, we can delay it.

	FL: further inputs are welcome

	
	
	

	
	
	

	
	
	



[M] Proposal 5.1-4: It is not expected that a SPS NPUSCH transmission of a UE is overlapped with a SPS NPDSCH transmission reception of the same UE.
	Company
	Y/N
	Comments

	Samsung
	Y
	Fine. 

	Ericsson
	Y
	We can be ok, but perhaps the proposal is not necessary since the NB-IoT UE is a half-duplex device, then it requires an UL-to-DL switching of 1 ms, and DL-to-UL switching of 1 ms.
Moreover, we think that there is a typo, since the last part of the sentence should say “reception” instead of “transmission”. That is “It is not expected that a SPS NPUSCH transmission of a UE is overlapped with a SPS NPDSCH reception of the same UE”
FL reply: thanks for the suggestion

	Spreadtrum
	Y
	

	CATT
	
	OK

	LGE
	
	It seems like the redcap issue. Since the NW does not know the exact TA at the UE, the NW may not know whether the SPS NPDSCH and the SPS NPUSCH are overlapped in time at the UE side. We may need to consider the similar approach used in the NTN redcap. 

	Huawei, HiSilicon
	N
	I don’t think this can be avoided since the NPUSCH SPS and NPDSCH SPS need to be postponed when they collide with control channels. Such postponing will cause the NPUSCH SPS to collide with the NPDSCH. For 80 ms bundling time, there isn’t much time buffer to absorb the postponed NPUSCH/NPDSCH.

	Apple
	Y
	

	Nokia
	N
	This non-expecting may cause much restriction to scheduling to avoid collisions considering the limited time between the SPS NPUSCH transmission, resulting low efficiency of network/UE and degraded experience. Also the changing of TA may cause collision if UE do not support TA in the CONNECTED mode, thus not expecting can not solve the issue.

	ZTE
	
	In Rel-19, semi-static UL collision with semi-static DL for HD-FDD RedCap was discussed and priority rule was defined for such type of collision considering the TA misalignment. Moreover, if postponement mechanism is introduced for SPS transmission, it is not clear whether the collision can be avoided. Hence, this issue may need to be further justified.

	ETRI
	See Comments
	We have a similar view with LGE



[Open][FL4][M]Proposal 5.1-5-v1
[M] Proposal 5.1-5-v1: For the case where a NPDCCH candidate is overlapped with a SPS NPUSCH/NPDSCH transmission/resource, support one of the consider the following options
· Option1. avoided by eNB configuration
· Option2. prioritize the NPDCCH candidate monitoring and at least the overlapping part of the SPS transmission is dropped
· Option3. prioritize the SPS transmission and NPDCCH candidate monitoring is dropped
· Option4. up to UE implementation
· Option5: eNB provides an indicator for whether UE should prioritize NPDCCH candidate monitoring or prioritize the SPS transmission.
	Company
	Y/N and option
	Comments (use case, detailed transmission parameters for adaptation and the rationale)

	Nokia
	
	For priority of these two, we think always prioritize NPDCCH or SPS may not work well for all the cases, we propose to also study that network to control the prioritization, i.e. to add one option as
Option 5: eNB to configure whether UE prioritize NPDCCH candidate monitoring or SPS transmission.
FL: done

	OPPO
	
	We can firstly agree to study the case

	FL: further inputs are welcome

	
	
	

	
	
	

	
	
	



[M] Proposal 5.1-5: For the case where a NPDCCH candidate is overlapped with SPS NPUSCH/NPDSCH transmission, support one of the following options
· Option1. avoided by eNB configuration
· Option2. prioritize NPDCCH candidate monitoring
· Option3. prioritize SPS transmission
· Option4. up to UE implementation
	Company
	Y/N
	Comments

	Samsung
	
	Option 1. For GSO, the latency would be almost static.  

	Ericsson
	See comment
	More discussion is needed, it seems that other proposals needed to be settled first (e.g., those around activation/release).

	Spreadtrum
	Y
	We prefer option 1.

	OPPO
	
	Option 2. DG is stilled needed to accommodate the lager TBS caused by RoHC state transition (e.g., from SO to FO, or from FO to IR state), so NPDCCH monitoring during SPS transmission should be prioritized.

	CATT
	
	Option1 or option2 is OK.

	LGE
	
	We need to know that the NW may not know the NPDCCH candidate will be overlapped with the SPS NPUSCH transmission at the UE side since the NW does not know the UE-specific TA value. 

	Huawei, HiSilicon
	
	Share similar view with Ericsson, we can consider this proposal later.

	Apple
	
	We prefer Option 4.

	Nokia
	
	Option 1 will have too much limitation on eNB configuration and eNB will not know UE behavior in option 4. Thus both of them are not workable.
For option 2, it should be clarified whether SPS should be postponed or dropped.

	ZTE
	
	Open to discuss and can be down selected latter.

	ETRI
	See comments
	Similar views with LGE as well as similar as proposal 5.1.1.



1.9 Collision with SIB31 and GNSS measurement gap
Companies observed that during SIB31 acquisition and GNSS measurement procedure, UE may not be able to perform unicast transmission. As SIB31 acquisition and GNSS measurement procedures may lead to long interruptions (e.g., up to 31s for GNSS fix), the call may be lost if SIB31 acquisition or GNSS measurement is collided with the periodic SPS transmission occasion.
· Collision with SIB31 acquisition [3]
FL view: this seems to be RAN2 issue.
· Collision with GNSS measurement gaps [3],[10],[16]
· [10] UE drop DL and UL SPS
[Open][FL4][M]Proposal 5.2-1-v1
[M] Proposal 5.2-1-v1: If a UL or DL SPS transmission is overlapped with GNSS measurement gap, consider the following options until UE reacquires GNSS position and a contention based Random Access is performed:
· Option1. UE drops the UL or DL SPS transmission
· Option2. Up to implementation and thus no RAN1 spec impact will be introduced
	Company
	Y/N
	Comments

	Nokia
	With comment
	Long voice call interruption should be avoided. After UE achieve GNSS successfully, RAN1 should discuss whether and how to transmit SPS before GNSS measurement gap ends.

Thus we propose to update option 1 as following:
“Option1. UE drops the UL or DL SPS transmission. After UE achieve GNSS successfully, RAN1 should discuss whether and how to transmit SPS before GNSS measurement gap ends.”
FL: I added ‘until UE reacquires GNSS position and a contention based Random Access is performed’

	OPPO
	
	We do not support Option 2, and it is not clear for us to leave the issue up to implementation. How to address the collision between SPS and GNSS measurement gap can be further discussed and we can firstly agree to study the case.

	FL: further inputs are welcome

	Huawei, HiSilicon
	
	For UL, the gap occurs every 256 ms. I believe it was concluded that this is not going to happen since the voice bundling time (80ms, 160ms) is less than 256 ms.

	
	
	

	
	
	



[M] Proposal 5.2-1: If a UL or DL SPS transmission is overlapped with GNSS measurement gap, consider the following options:
· Option1. UE drops the UL or DL SPS transmission
· Option2. Up to implementation
	Company
	Y/N
	Comments

	Samsung
	
	Option 2 is unclear. 
FL reply: it means that no RAN1 spec impact will be introduced, whether to drop the SPS transmission or continue the SPS transmission will be up to the transmitter

	Ericsson
	See comment
	Perhaps postponement should not be discarded yet. Overall, we prefer to come back to this proposal once more essential aspects have been settled.

	Spreadtrum
	Y
	We prefer option 2.

	OPPO
	
	Option 1 follows the legacy UE behavior, and Option 2 is unclear.

	CATT
	
	We are also confused for option2.

	LGE
	
	Option 1.

	MTK
	
	Option 2

	Huawei, HiSilicon
	
	We can come back to this proposal later.

	Apple
	
	Option 1.

	Nokia
	
	It should be discussed in detail. Based on our understanding, during the GNSS measurement gap, UE should drop the UL or DL SPS transmission while UE can continue for the UL and DL SPS transmission after the GNSS measurement gap. While within the GNSS measurement gap, there should be common understanding between UE and network on whether the UL or DL SPS will be transmitted, thus there can not be up to UE implementation but controlled by network if possible.
FL: it seems like Nokia prefer option1?

	ZTE
	
	Open to discuss and can be down selected latter.



[17] also points out that non-anchor carrier has a cleaner environment (i.e., no NPSS/NSSS/NPBCH/SIB1-NB) where SPS for voice transmission/reception have “full” availability of resources.
[Closed]Proposal 5.2-2
Thus, FL has the following proposals:
[L] Proposal 5.2-2: UL SPS and DL SPS for R20 NB IoT NTN are supported on both anchor and non-anchor carriers. 
	Company
	Y/N
	Comments

	Ericsson
	Y
	We support this proposal. In our understanding, several proposals in this Feature Lead Summary are indeed related to potential issues to be solved on the anchor carrier.

	Spreadtrum
	Y
	

	CATT
	Y
	

	MediaTek
	Y
	

	Huawei, HiSilicon
	Y
	

	Nokia
	Not for now
	It should be discussed whether the switching between anchor and non-anchor carrier will take too much overhead because of the periodic UL and DL SPS transmissions.

	RAN2 agreed to support non-anchor
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.



SPS details
1.10 [Open]Details of DCI based Activation/Release and Validation
[Open]Separate vs. aggregated SPS activation/Release signaling for UL and DL
For DCI-based activation/release, two options are discussed
· Option1. Separate DCIs for activation/release of UL SPS and DL SPS configurations [1], [3], [4], [7], [9], which has the following pros and cons
· Pros
· [9] maximum flexibility
· Cons
· [9] increase control overhead
· Option2. Single DCI for activation/release of both UL SPS and DL SPS configurations [3], [9], [12] which has the following pros and cons
· Pros
· [9] efficient for symmetric voice traffic
· [3] simplify the SPS activation/release procedure by using SPS-NPUSCH transmission as the acknowledgement of the DL SPS activation/release
· [3] half of the NPDCCH transmission can be saved
· [12] adapt to the bi-directional voice call as both DL SPS and UL SPS should be active
· Cons
· [9] requires defined timing relationships between DL and UL
· [image: ]
· Fig 4. Illustration of DCI based SPS activation and release [3]
For Option1(Separate DCIs for activation/release of UL SPS and DL SPS configurations), the following DCI formats are considered by companies
· DCI format N1 is used for activation/release of DL SPS, DCI format N0 is used for activation/release of UL SPS [1], [4], [7],[13], [19]

[M]Question 6.1-1
The details of Option1/2 may depend on the discussion on MAC CE vs DCI in Section 3.3, thus no proposal is made in Round1. But companies are invited to provide your preferences on the following options and rationales.
· Option1. Separate activation or release indicationcommands for activation or release of UL SPS and DL SPS configurations
· Option2. Single activation or release indicationcommands for joint activation or release of one UL SPS and one DL SPS configuration
	Company
	Option
	Comments

	Ericsson
	See comment
	As mentioned earlier, our understanding is that Option 1 wouldn’t be a command, since CRC scrambled with Semi-Persistent Scheduling C-RNTI is used for activation/termination.
FL reply: please see my rely to Proposal 3.2-1. I have also updated the wording accordingly to avoid the confusion.

	CATT
	
	We prefer option1.

	Huawei, HiSilicon
	
	One thing to consider is that we need the MCS and Resource Assignment fields (FDRA, TDRA) to schedule the SPS and hence these should not be used as special fields for indication of SPS activation.

	Nokia
	Option 1
	For flexibility considering different cases as only UL or DL SPS or both.



[Open]DCI Validation and 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 [1], [4],[7],[9],[10],[14].
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
· SIF: Subcarrier indication field
· RA: Resource assignment
· RN: Repetition number
· NPDCCH order indicator 
For activation of UL SPS
	source
	HPN
	RV
	NDI
	MCS
	SIF
	RA
	RN
	Details

	[1]
	√
set to '0'
	√
set to '0'
	
	
	
	
	
	

	[4]
	√
set to '0'
	√
set to '0'
	
	
	
	
	
	[4]:RV is used except when higher layer parameter npusch-OCC-Enabled is configured and Repetition number field has a value > 0 and 

	[7]
	√
set to '0'
	√
set to '0'
	√
set to '0'
	
	
	
	
	

	[10]
	
	
	
	√
all '0'
	
	√
all '0'
	√
all '0'
	


For release of UL SPS
	source
	HPN
	RV
	NDI
	MCS
	SIF
	RA
	RN
	Details

	[1]
	√
set to '0'
	√
set to '0'
	
	√
all '1'
	√
all '1'
	
	√
all '0'
	

	[4]
	√
set to '0'
	√
set to '0'
	
	√
all '1'
	√
all '1'
	
	√
all '0'
	[4]:If OCC is enabled for , the joint indication field (modulation and coding scheme and subcarrier indication for OCC) is set to all ‘1’

	[7]
	√
set to '0'
	√
set to '0'
	√
set to '0'
	√
all '1'
	√
all '1'
	
	√
all '0'
	

	[10]
	
	
	
	√
all '1'
	
	√
all '1'
	√
all '0'
	


For activation of DL SPS
	source
	HPN
	RV
	NDI
	MCS
	SIF
	RA
	RN
	PDCCH order
	Details

	[1]
	√
set to '0'
	N.A
	
	
	
	
	
	
	[1]:If HARQ disabling is supported as a default feature, the new data indicator field can also be the special field for SPS activation and SPS release NPDCCH validation

	[4]
	√
set to '0'
	N.A
	
	
	
	
	
	
	

	[7]
	√
set to '0'
	√
set to '0'
	√
set to '0'
	
	
	
	
	
	FL view: FL notes that there is no RV field in DCI format N1

	[10]
	
	
	
	√
all '0'
	
	√
all '0'
	√
all '0'
	√
set to '0'
	


For release of DL SPS
	source
	HPN
	RV
	NDI
	MCS
	SIF
	RA
	RN
	PDCCH order
	Details

	[1]
	√
set to '0'
	N.A
	
	√
all '1'
	√
all '1'
	
	√
all '0'
	
	[1]:If HARQ disabling is supported as a default feature, the new data indicator field can also be the special field for SPS activation and SPS release NPDCCH validation
FL view: FL notes that there is no SIF in DCI format N1, except when the DCI is used for PDCCH order, in which case it includes Subcarrier indication of NPRACH

	[4]
	√
set to '0'
	N.A
	
	√
all '1'
	
	√
all '1'
	√
all '1'
	
	[4]: It is not likely to configure a SPS transmission with repetition number, resource assignment, and MCS all set as all ‘1’s, where the TBS is unnecessarily large and transmission duration violates the delay limit of voice service

	[7]
	√
set to '0'
	√
set to '0'
	√
set to '0'
	√
all '1'
	
	
	√
all '0'
	
	FL view: FL notes that there is no RV field in DCI format N1

	[10]
	
	
	
	√
all '1'
	
	√
all '1'
	√
all '0'
	√
set to '0'
	



[M]Proposal 6.2-1
FL view: Fields for activation/release validation depends on the discussion on MAC CE vs DCI in Section 3, thus, no proposal is made in Round1. But to facilitate the discussion, proponents of DCI based activation/release are invited to provide your preferences and rationales.
[bookmark: _Hlk221101501][M] Proposal 6.2-1. If DCI format is supported for UL SPS activation/release, consider one or more of the following fields for activation/release validation.
· HARQ process number (present if UE is configured with 2 HARQ processes)
· Redundancy version
· New data indicator
· Modulation and coding scheme
· Resource assignment
· Repetition number

	Company
	Y/N
	Comments

	Ericsson
	See comment
	In our opinion, earlier proposals need to be settled first before discussing the contents of DCI.

	CATT
	
	It can be discussed when issues in section3 have been resolved.

	Nokia
	Y
	Legacy SPS activation/release by DCI can be considered as baseline.

	ZTE
	
	For UL DCI, the following fields can also be considered:
· Subcarrier indication
· Modulation and coding scheme and Subcarrier indication for OCC.
Besides, some of the fields may be reinterpretated or not present in certain scenarios, which need to be considered for validation. Hence, a note may be added that the fields may be different for different scenarios.
Moreover, the activation DCI can indicate the UL grant for SPS, the fields that significantly impact scheduling flexibility may not be used for validation, e.g., modulation and coding scheme, resource assignment, and repetition number. 


[M]Proposal 6.2-2
[M] Proposal 6.2-2. If DCI format is supported for DL SPS activation/release, consider one or more of the following fields for activation/release validation.
· HARQ process number (present if UE is configured with 2 HARQ processes)
· New data indicator
· Modulation and coding scheme
· Resource assignment
· Repetition number
· NPDCCH order indicator 
	Company
	Y/N
	Comments

	Ericsson
	See comment
	In our opinion, earlier proposals need to be settled first before discussing the contents of DCI.

	CATT
	
	It can be discussed when issues in section3 have been resolved.

	Huawei, HiSilicon
	
	We do not think the MCS and Resource Assignment fields should be used since there is a need to schedule the TBS of the SPS.

	Nokia
	Y
	Legacy SPS activation/release by DCI can be considered as baseline.

	ZTE
	
	Generally fine. For NPDCCH order, the fields in DCI can be different from DCI scheduling NPDSCH. Hence, such field seems not able to be used for activation DCI validation.



1.11 [Open]Transmission parameters of SPS
In legacy NB IoT UL SPS is supported for BSR only [2],[3],[4],[5],[6],[12],[14],[16],[17] but DL SPS is not supported [2],[4],[5],[12],[16],[19]. Furthermore, companies have the following proposals:
· For UL SPS
· [1],[2],[6],[14] proposed that NB-IoT UL SPS for BSR can be a starting point for UL SPS
· While [3],[5] indicated that the legacy SPS is for BSR, and thus cannot be directly reused for voice, and [17] proposed that it is up to RAN2 to define the DL and UL SPS equations for the support of “voice-over-GEO” for NB-IoT NTN
FL view: agree with [17] whether to reuse/how to modify the SPS formula for BSR is RAN2 discussion.
· For DL SPS
· [1],[2],[4],[12],[13],[16],[19] DL SPS should be supported

· [1] proposed that NB-IoT UL SPS for BSR can be a starting point for DL SPS
From RAN1 perspective, at least the following transmission parameters should be provided for a SPS for voice packet:
· TBS/MCS and resource assignment
· SPS periodicity and offset
· Repetition times
· SPS related RNTI

TBS/MCS and resource assignment
TBS/MCS and resource assignment
Regarding the value of TBS/MCS and resource assignment for SPS
· [7] observed that for codec rate<=3.0kbps, the required TBSs for DL/UL SPS typically fall in the range of the highlighted part (i.e., within the range of [72, 1032] in the above tables). In other words, the existing tables in the specifications already support the typical codec rate for GSO voice.
· [17] TBS entries corresponding to  0-13 in Table 16.5.1.2-2 in TS 36.213 are supported for UL SPS for GSO voice, and the TBS entries corresponding to  0-13 in Table 16.4.1.5.1-1 in TS 36.213 and the legacy deployment-modes (“in-band,” “stand-alone” and “guard-band”) are supportedfor DL SPS for GSO voice
· [7], [17], [14] for GEO, 16QAM would not be used in typical scenario
Regarding how to provide TBS/MCS and resource assignment of SPS, 
· By RRC
· [9] discussed that periodicity and MCS can be provided by RRC to reduce control signaling overhead
· [10] discussed that RRC signaling configures transmission interval, modulation and coding scheme, resource assignment and repetition number for UL and DL SPS transmission
· By DCI
· [1],[4], [7] discussed that MCS and resource assignment fields should be used for UL/DL SPS

[Open][FL4][M]Proposal 6.2-1
FL view: How to provide TBS/MCS and resource assignment for SPS may depend on the outcome of section 3. 
[M] Proposal 6.2-1: TBS entries corresponding to  0-13 in Table 16.5.1.2-2 in TS 36.213 are supported for UL SPS for R20 NB IoT NTN, and the TBS entries corresponding to  0-13 in Table 16.4.1.5.1-1 in TS 36.213 and the legacy deployment-modes (“in-band,” “stand-alone” and “guard-band”) are supported for DL SPS for R20 NB IoT NTN.
	Company
	Y/N
	Comments

	Ericsson
	Y
	We support proposal 6.2-1.

	CATT
	Y
	Support 

	Huawei, HiSilicon
	
	I take it this proposal simply means no new TBS is required.

	Nokia
	
	It should be based on the requirement from SA4, no additional limitation from RAN1 side.
FL: there is no intention to introduce any limitation, this proposal just rules out the entries for 16QAM which is not considered in SA

	Nokia2
	
	We think it can be based on network implementation.

	FL: further inputs are welcome

	
	
	

	
	
	

	
	
	



Periodicity and offset 
[bookmark: _Hlk221090588]Periodicity and offset 
It is observed [1] that the periodicity of legacy UL SPS BSR only is not feasible for SPS for voice. 80 ms, 160 ms, and 320 ms bundling time are widely used in SA4 discussion and simulation, and thus can be considered as baseline for SPS periodicity [13]. 
	SR-SPS-BSR-Config-NB-r15 ::= CHOICE {
	release								NULL,
	setup								SEQUENCE {
		semiPersistSchedC-RNTI-r15			C-RNTI,
		semiPersistSchedIntervalUL-r15		ENUMERATED {sf128, sf256, sf512, sf1024,
														sf1280, sf2048, sf2560, sf5120}
	}
}


Regarding the value of SPS periodicity, 
· [bookmark: _Hlk220942900][1], [7], [13] propose to consider SPS bundling periods 80 ms, 160 ms, and 320 ms for SPS configuration as baseline, [3] proposed to adopt the SA4’s model in S4-252133 as baseline for RAN1 study.
· [5] prefer values that is divisible by 10240ms, but the value of SPS periodicity should be mainly up to the decision of other working groups, e.g., RAN2 or SA4.
Regarding how to provide periodicity of SPS and offset, 
· By RRC
· [7], [9],[10],[13] discussed that periodicity of SPS can be provided by RRC
· [18] proposed that offset and periodicity for UL/DL SPS are RRC configured
Regarding the alignment of SPS periodicity for DL and UL
· DL SPS periodicity and UL SPS periodicity may be different or same
· [3] both should UL and DL ideally match the voice frame bundling periods, they do not strictly have to be identical. Since DL and UL link qualities and delay requirements may differ in GSO scenarios.
· Meanwhile, [12] indicated that the periodicity for the UL SPS and DL SPS should be the same
FL view: as the periodicity is configured by RRC, whether same or different periodicities should be guaranteed can be up to NW.

[Closed]Proposal 6.2-2-v1
[M] Proposal 6.2-2: The periodicity for SPS for R20 NB IoT NTN is configured by RRC.
	Company
	Y/N
	Comments

	Nokia
	Y
	

	FL: This proposal is merged to Proposal 3.3-2

	
	
	




[M] Proposal 6.2-2: The candidate values for SPS periodicity for SPS for R20 NB IoT NTN include: 80ms, 160ms, 320ms.
	Company
	Y/N
	Comments

	Ericsson
	See comment
	We should not overlap discussions/decisions happening in other WGs, to our knowledge 80 ms and 160 ms are more stable in ongoing discussions taking place in SA4. In our view, we should wait for SA4 to finalize their discussions around it. 

	CATT
	
	From RAN1 perspective, we are OK with the proposal.

	MediaTek
	Y
	Support

	Huawei, HiSilicon
	Y
	I don’t see how we can support the required bundling time with other SPS periodicities and hence this proposal is needed.

	Nokia
	
	Generally it is fine. But it should be based on discussion from SA4 requirements.



Repetition times
Repetition times
Companies [8][19] indicated that the repetition times may impact the performance of SPS for voice packets.
The following proposals are proposed
· [8] Compliance with DL and UL coverage requirements in SPS scheduling design
· [19] Increase the maximum number of repetitions for SPS to 8 or 10
· [19] considering the nature of low power and low antenna gain of IoT devices, the maximum number of repetitions of SPS should be increased
FL View: For NPDSCH/NPUSCH transmissions, NB-IoT supports a predefined set of repetition numbers. FL assumes that SPS can reuse these legacy repetition numbers that are no smaller than 8 (e.g., 8, 16…etc) by default, subject to the restriction that the total NPDSCH/NPUSCH transmission duration (including repetitions and gaps) must fit within the corresponding SPS period.
· [10] discussed that RRC signaling configures transmission interval, modulation and coding scheme, resource assignment and repetition number for UL and DL SPS transmission. 

[Closed]Proposal 6.2-3
[L] Proposal 6.2-3: Repetition number of NPUSCH or NPDSCH of a SPS for R20 NB IoT NTN is provided by RRC.
	Company
	Y/N
	Comments

	Ericsson
	See comment
	At this point, DCI should also be considered to discuss Pros and Cons. More discussion is needed; We are not ready yet to agree on this proposal. 

	Huawei, HiSilicon
	
	This proposal can be revisited after other aspects are agreed.

	Nokia
	Y
	This should be simplest solution.

	FL: This proposal is merged to Proposal 3.3-2



HARQ process
[bookmark: _Hlk221090638]HARQ process
· [12] Additional HARQ processes can be introduced for DL SPS and UL SPS. 
· [16] 1 HARQ process should be reserved for both UL and DL individually to support UL and DL SPS
· [6] DL/UL SPS is terminated when receiving a DG scheduling for the same HARQ process
FL view: the number of HARQ process for SPS may depend on the outcome of section 3, thus no proposal is made in Round1. 

RNTI
RNTI
· [3] proposed that SPS C-RNTI can be shared by DL SPS and UL SPS
· [4][10][19] reuse Semi-Persistent Scheduling C-RNTI
[Open][FL4][L]Proposal 6.2-5
[L] Proposal 6.2-5: Semi-Persistent Scheduling C-RNTI is used for DL/UL SPS.
	Company
	Y/N
	Comments

	Ericsson
	Y
	We support proposal 6.2-5.

	CATT
	Y
	Support 

	MediaTek
	Y
	

	Huawei, HiSilicon
	Y
	

	Nokia
	
	Low priority. Firstly RAN1 should discuss the DCI and SPS related transmission. After they are stable, RAN1 can check the RNTI.

	ZTE
	Y
	

	FL: this one is stable

	
	
	

	
	
	

	
	
	



Others 
Multiplexing
· [14] proposed to discuss whether or not to support the OCC feature together with SPS NPUSCH
· [4] proposed validation of activation/release DCI that may be related to whether OCC is used
· [17?] discussed that capacity is sufficent, no need to consider other multiplexing techniques.
FL view: The introduction of OCC feature may impact the potential fields that can be repurposed for DCI based activation/release. Thus, whether OCC feature can be supported for SPS NPUSCH can be discussed after the down-selection between DCI-based and MAC-CE-based activation/release mechanisms.

UE power
Several companies provide analysis and evaluation for UE with different PC class
· [1] observed that
· Case 1 (23dBm, -5.5 dBi antenna gain): conversational voice call is not supported as the UL SPS significantly exceeds the 160ms bundling period.
· Case 2 (31dBm, 0dBi antenna gain): Conversational voice call is feasible with a combined DL+UL occupancy of 40ms-120ms.
· By contrast, [7] observed that conversational voice call is feasible for bundling time of 80/160/320ms for UE with 23/26/31 dBm transmission power with 0dBi antenna gain.
· [17] noted that another way of improving performance is through supporting UE power class 2 (26 dBm) and power class 1 (31 dBm), but more discussion is needed around it (e.g., suitability for handheld devices) since it touches upon RAN4
FL understand that UE transmit power and power class considerations for SPS for voice packets is RAN4 discussion. 

1.12 Timing gap between SPS NPDSCH and SPS NPUSCH
	Permanent Document FS_ULBC
For dynamic scheduling, an example frame structure for Half-duplex FDD for the 80ms bundling period is shown in Figure 5.2.2.3-1. The duration of NPDSCH is 4ms and can take a different value depending on the DL SNR.
[image: ]
Figure 5.2.2.3-1 An example frame structure for 80ms bundling period and dynamic scheduling
NOTE:	 For UL, other possible frequency allocations are 1, 3, 6 and 12 tones with15 kHz per tone, and the choice depends on the UL channel capacity and the DL channel capacity.
If semi-persistent scheduling (SPS) is specified by RAN for NB-IoT NTN, an example frame structure is shown in Figure 5.2.2.3-2. The NPDSCH now can be anywhere in the first 15ms (considering that a minimum gap of 1 ms to the NPUSCH needs to be maintained).
  
[image: ]
Figure 5.2.2.3-2 An example frame structure for 80ms bundling period and SPS
Figure 5.2.2.3-3 shows a scheme based on “Cell_specific_Koffset” approach, which does not depend on the “TA report UE capability”. 
[image: ]
[bookmark: _Hlk209716984]Figure 5.2.2.3-3 SPS scheme based on “Cell_specific_Koffset” approach, which does not depend on the “TA report UE capability”.
Notes: The gap between DL and UL can consist of:
1) A “Processing time + DL-to-UL switching”: It can be discussed whether the time for decoding the DL transport block needs to be considered or not, but at least the time that a “half-duplex device” requires for switching from DL-to-UL shall be considered which is 1 ms.
2) The “Max differential delay” shall be considered for the network to handle the different delays of different UEs in the NTN cell. The value of “Max differential delay” will vary and will typically range between [close to 0 and 10.3 ms].
Editor’s note: The range of the “Max differential delay” is TBC.
Note: RAN1 reply LS stated: 
· “Although the example Figure 5.2.2.3-1 is supportable by RAN1 specifications in most scenarios, it may not be supportable in the case where the cell is very large (e.g. >3000km), when the UE does not support TA report and the network does not support UE-specific K-offset. The example Figure 5.2.2.3-1 itself also requires the UE to be configured with two HARQ processes and with HARQ feedback disabled.”
· RAN1/2 have not yet started the work on designing SPS. Therefore, RAN1 currently cannot confirm whether the example frame structure for SPS (related to Figure 5.2.2.3-2 and associated text) will be supported.


Based on contributions [7],[17], different schemes (Figure 5.2.2.3-1, Figure 5.2.2.3-2 and Figure 5.2.2.3-3 in S4-252133) are discussed. In previous RAN1 discussion on the Frame structure in R1-2505140, it was discussed that how the gap between DL (i.e., NPDSCH) and UL (NPUSCH) in the Figure 5.2.2.3-1 can be as small as 1 ms. 
· [17] understand that this 1-ms gap may rely on the Timing Advance report (an optional UE capability), which allows the network-controlled scheduling offset (i.e., Koffset) to be based on a “UE_specific_Koffset”. And [17] indicated that SPS for supporting the transmission of voice packets should account for the case where the “TA report” is not available, in which case the network-controlled scheduling offset is based on a “Cell_specific_Koffset”. 
· While, [14] pointed out that in addition to TA reporting, NW can determine the reference location of each cell regardless of the satellite position. Next, the NW can configure the UE-specific K_offset based on the reference location and the satellite position regardless of the TA report. In GEO with 250km of diameter, if the reference location is set to the center of the cell, the residual TO would be less than 1msec.
· [7] has investigate the one-way different delay for different beam size, and has evaluated the LLS performance for different UL/DL SPS resource allocation. It is observed that SPS is feasible for UEs with and without TA reporting in typical cases.
[L]Conclusion 6.3-1
[L] (Proposed) conclusion 6.3-1: The support of SPS for R20 NB IoT NTN is not conditioned on the support of ntn-TA-Report-r17 or ntn-OffsetTimingEnh-r17.
Any comments to above conclusion:
	Company
	Y/N
	Comments

	Ericsson
	Y
	We support the proposed conclusion 6.3-1

	Huawei, HiSilicon
	Y
	

	Nokia
	Not for now
	As SPS is period, RAN1 should discuss/evaluate whether there will be contiguous UL unsync issue if no related support.


1.13 UL 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, [7],[12],[18] discussed that 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. Skipping the UL transmission is beneficial for UE power savings [7],[18] and SAR budget [18].
[Open][FL4][L]Proposal 6.4-1
[L] Proposal 6.4-1: If there is no data, the UL SPS NPUSCH transmission is skipped.
	Company
	Y/N
	Comments

	Ericsson
	See comment
	More discussion is needed to understand the implications of it, e.g., it seems to imply blind decoding at the receiver side.

	Huawei, HiSilicon
	Y
	This is legacy behaviour

	Nokia
	
	Legacy spec can be reused for this.
FL: legacy spec explicitly indicates that UL skipping is assumed for UL SPS for BSR only, thus new agreement is needed for R20 SPS

	FL: further inputs are welcome

	OPPO
	Y
	

	
	
	

	
	
	




1.14 Others
Confirmation for UL SPS Activation/Release
•	[6] discussed confirmation for the Activation/release for UL SPS without explicit proposal
Timeline for NPDCCH monitoring
[3] For NPDCCH monitoring in USS between NPDCCH with DCI Format N1 or N2 ending in subframe n and NPDSCH transmission starts from n+k, there are two cases:
· Case1, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1, in case of the following conditions
· Single TB, Single process
· Two process or two TB: 
· The monitored DCI ending in subframe n is DCI format N1 scrambled by C-RNTI, and two TBs are scheduled by the DCI format N1
· otherwise, Case2, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1
[image: ]
Fig 8. NPDCCH monitoring restriction in subframe from scheduling NPDCCH to NPDSCH transmission[3]
· [3] proposed to study UE behavior on NPDCCH monitoring for each SPS DL assignment
Type-B half-duplex FDD operation
· [8] indicated that The Type-B half-duplex FDD constraint of NB-IoT treats the voice call user experience. 
DMRS bundling
· [17] observed that“DMRS bundling” has been used by some companies in SA4 to improve performance, however,  “DMRS bundling” is up to implementation (i.e., no spec impact), and therefore the performance of “voice-over-GEO” should not rely on any optimization that is implementation dependent.
IMS request report 
· [11] observed that the establishment of IMS voice includes excessive signaling cycles and will take up substantial time for waiting, and increase failure probability based on the current specification. To improve both efficiency and latency, [11] proposed to consider IMS request report during initial access.
Question
There are several issues raised by single company. Consequently, they are not prioritized for Round-1 discussion during this meeting. 
Question 6.5-1: Are there any other critical issues that should be covered in RAN1#124 but are not addressed in this FLS?
	Company
	Y/N
	Comments

	Ericsson
	
	N/A

	
	
	

	
	
	




Proposals for Online discussion  
1.15 Monday online
[FL1] [H] Proposal 3.1-1: For R20 NB IoT NTN, at least one up to two UL SPS configurations and at least one up to two DL SPS configurations are supported.
· FFS whether to support one additional UL SPS configuration and one additional DL SPS configuration 
· FFS whether multiple or only one UL SPS configurations can be active simultaneously 
· FFS whether multiple or only one DL SPS configurations can be active simultaneously 
· FFS whether and how to update the transmission parameter(s) (e.g., TBS, MCS, resource assignment, number of repetitions) for a given SPS configuration. 


[FL1] [H] Proposal 3.2-1: For SPS for R20 NB IoT NTN, an explicit activation or and release command indications areis supported.
· FFS how to convey the command the signaling to convey the indications.

[FL1] [H] Proposal 3.2-2: Regarding command the indication for SPS release, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE

[FL1] [H] Proposal 3.2-3: Regarding the command the indication for SPS activation, down-select one of the following options.
· Option1. DCI
· Option2. MAC CE

[FL1] [M] Proposal 3.4-1: UL SPS configuration and DL SPS configuration are separately provided.

[FL1] [M] Proposal 3.3-1: For UL SPS or DL SPS, consider the following options.
· Option 1: Single SPS configuration associated with a single set of transmission parameters is supported
· Option 2: Single SPS configuration associated with multiple sets of candidate transmission parameters is supported, transmitter selects one of them for transmission
· Option 3: If two SPS configurations are supported Multiple, the two SPS configurations are simultanously active SPS configurations are supported, transmitter selects one of them for transmission
· Option 4: If two SPS configurations are supported and configured Multiple, SPS configurations are supported, but only one of them can be activated via NW indication


1.16 Monday offline
[M] Proposal 5.1-1-v1: 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
· DL Gap
· Fully reserved DL subframe/Non-NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with the another SPS NPDSCH/SPS NPUSCH transmission
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)

[M] Proposal 5.1-2-v1: 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 the another SPS NPDSCH/NPUSCH transmission
FFS whether and how to handle the case where a SPS NPUSCH transmission is overlapped with NPRACH

[M] Proposal 4.1-1-v1: Disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported by the legacy RRC parameter (i.e., downlinkHARQ-FeedbackDisabledBitmap).
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether DCI based HARQ feedback disabling is supported or not will be discussed separately.

[FL1] [M] Proposal 3.3-1-v1: For UL SPS and/or DL SPS, consider the following options.
· Option 1: Single SPS configuration associated with a single set of transmission parameters is supported 
· Option 2: Single SPS configuration associated with multiple sets of candidate transmission parameters is supported, transmitter selects one of them for transmission
· Option 3: If two SPS configurations are supported, the two SPS configurations can be simultanously active, transmitter selects one of them for transmission
· Option 4: If two SPS configurations are supported and configured, only one of them can be activated via NW indication
· Option 5(added by Nokia): If single SPS configuration associated with multiple sets of candidate transmission parameters, only one of them can be activated via NW indication
Note: whether UL and DL SPS have same or different options can be discussed separately

[M] Proposal 5.1-3-v1: If a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamic scheduling (NPDCCH scheduling either NPDSCH or NPUSCH transmission scheduled by a DCI)NPDSCH or NPUSCH with a corresponding NPDCCH, the SPS transmission is dropped.
FFS: Whether the entire SPS transmission or only partial of the SPS transmission will be dropped.
FFS: the case where a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamic scheduling of NPDSCH or NPUSCH that has been postponed


Offline Proposal (no consensus)
Regarding the indication for SPS activation, DCI is supported.
FFS signaling to change the transmission parameter for a activated SPS configuration

Offline Proposal(no consensus)
Regarding the indication for SPS release, DCI is supported.

[M] Proposal 4.2-1: HARQ feedback for the initial NPDSCH transmission after activation of a DL SPS can be separately enabled, regardless of HARQ feedback enabled/disabled configuration for the process corresponding to the DL SPS.
[M] Proposal 4.2-2: HARQ feedback for the release indicationcommand of a DL SPS can be separately enabled, regardless of HARQ feedback enabled/disabled configuration for the process corresponding to the DL SPS.
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[bookmark: _Hlk221594542][FL1] [M] Proposal 3.3-1-v1.1: For UL SPS and/or DL SPS, consider the following options.
· Option 1: Single SPS configuration associated with a single set of transmission parameters is supported 
· Option 2: Single SPS configuration associated with multiple two sets of candidate transmission parameters is supported, transmitter selects one of them for transmission
· Option 3: If two SPS configurations are supported, the two SPS configurations can be simultanously active, transmitter selects one of them for transmission
· Option 4: If two SPS configurations are supported and configured, only one of them can be activated via NW indication
· Option 5(added by Nokia): If single SPS configuration associated with multiple sets of candidate transmission parameters, only one of them can be activated via NW indication
Note: whether UL and DL SPS have same or different options can be discussed separately.

[M] Proposal 5.1-1-v1.1: 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
· DL Gap
· Fully reserved DL subframe
· Non-NB IoT DL subframes
FFS whether and how to handle the case where a postponed SPS NPDSCH transmission is overlapped with the another SPS NPDSCH/SPS NPUSCH transmission.
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)

Proposed conclusion
DL transmission gap (i.e., the gap determined by dl-GapDurationCoeff and dl-GapPeriodicity) is not expected to be configured when SPS for R20 NB IoT NTN is configured. 

[M] Proposal 5.1-2-v1: 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 the another SPS NPDSCH/NPUSCH transmission
FFS whether and how to handle the case where a SPS NPUSCH transmission is overlapped with NPRACH

[M] Proposal 4.1-1-v1: Disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported by RRC parameter.
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether DCI based HARQ feedback disabling is supported or not will be discussed separately.

[M] Proposal 5.1-4-v1: If a SPS NPUSCH transmission of a UE is overlapped with a SPS NPDSCH reception of the same UE(i.e., due to postponement), SPS NPDSCH reception is prioritized.

[M] Proposal 5.1-5-v1: For the case where a NPDCCH candidate is overlapped with a SPS NPUSCH/NPDSCH transmission, support one of the following options
· Option1. avoided by eNB configuration
· Option2. prioritize NPDCCH candidate monitoring and at least the overlapping part of the SPS transmission is dropped
· Option3. prioritize SPS transmission and NPDCCH candidate monitoring is dropped
· Option4. up to UE implementation

[M] Proposal 5.1-3-v1.1: If a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamic scheduling (NPDSCH or NPUSCH transmission scheduled by a DCI), the SPS transmission is dropped.
· FFS: Whether the entire SPS transmission or only partial of the SPS transmission will be dropped.
· FFS: Whether and how to handle the case where a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamic scheduleding of NPDSCH or NPUSCH that has been postponed

[M] Proposal 5.2-1-v1: If a UL or DL SPS transmission is overlapped with GNSS measurement gap, consider the following options:
· Option1. UE drops the UL or DL SPS transmission
· Option2. Up to implementation and thus no RAN1 spec impact will be introduced

[M] Proposal 6.2-2: The periodicity for SPS for R20 NB IoT NTN is configured by RRC.

[M] Proposal 6.2-1: TBS entries corresponding to  0-13 in Table 16.5.1.2-2 in TS 36.213 are supported for UL SPS for R20 NB IoT NTN, and the TBS entries corresponding to  0-13 in Table 16.4.1.5.1-1 in TS 36.213 and the legacy deployment-modes (“in-band,” “stand-alone” and “guard-band”) are supported for DL SPS for R20 NB IoT NTN.

[L] Proposal 5.2-2: UL SPS and DL SPS for R20 NB IoT NTN are supported on both anchor and non-anchor carriers. 

[L] Proposal 6.4-1: If there is no data, the UL SPS NPUSCH transmission is skipped.

[L] Proposal 6.2-5: Semi-Persistent Scheduling C-RNTI is used for DL/UL SPS.
1.18 [bookmark: _Hlk41391803]Wednesday online
[M] Proposal 5.1-2-v2: 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 the another SPS NPDSCH/NPUSCH transmission
FFS whether and how to handle the case where a SPS NPUSCH transmission is overlapped with NPRACH

[M] Proposal 4.1-1-v2: For Rel-20 NB-IoT NTN, disabling HARQ feedback for SPS NPDSCH transmission without a corresponding NPDCCH is supported at least by an RRC parameter
· Note: whether/how to support HARQ feedback for initial NPDSCH after DL SPS activation will be discussed separately
· Note: whether HARQ resource indicator in a DCI (if DCI based activation/release is supported) can be used for DCI based HARQ feedback disabling is supported or not will be discussed separately.
· Note: whether/how to support link status report when HARQ feedback is disabled can be discussed separately.

[M] Proposal 5.1-5-v1: For the case where a NPDCCH candidate is overlapped with a SPS NPUSCH/NPDSCH transmission, support one of the following options
· Option1. avoided by eNB configuration
· Option2. prioritize NPDCCH candidate monitoring and at least the overlapping part of the SPS transmission is dropped
· Option3. prioritize SPS transmission and NPDCCH candidate monitoring is dropped
· Option4. up to UE implementation
· Option5: eNB provides an indicator for whether UE should prioritize NPDCCH candidate monitoring or prioritize the SPS transmission.

[M] Proposal 5.1-4-v2: If a SPS NPUSCH transmission of a UE is overlapped with a SPS NPDSCH reception of the same UE (e.g., due to postponement), SPS NPDSCH reception is prioritized.

[M] Proposal 5.2-1-v1: If a UL or DL SPS transmission is overlapped with GNSS measurement gap, consider the following options until UE reacquires GNSS position and a contention based Random Access is performed:
· Option1. UE drops the UL or DL SPS transmission
· Option2. Up to implementation and thus no RAN1 spec impact will be introduced

[M] Proposal 5.1-3-v2: If a SPS transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH or NPUSCH transmission scheduled by a DCI, the SPS transmission is dropped.
· FFS: Whether the entire SPS transmission or only partial of the SPS transmission will be dropped.
· FFS: Whether and how to handle the case where a SPS transmission without a corresponding NPDCCH collides partially or fully with a dynamically scheduled NPDSCH or NPUSCH that has been postponed

[M] Proposal 6.2-1: TBS entries corresponding to  0-13 in Table 16.5.1.2-2 in TS 36.213 are supported for UL SPS for R20 NB IoT NTN, and the TBS entries corresponding to  0-13 in Table 16.4.1.5.1-1 in TS 36.213 and the legacy deployment-modes (“in-band,” “stand-alone” and “guard-band”) are supported for DL SPS for R20 NB IoT NTN.

[M] Proposal 6.2-2: The periodicity for SPS for R20 NB IoT NTN is configured by RRC.

[L] Proposal 6.2-5: Semi-Persistent Scheduling C-RNTI is used for DL/UL SPS.

[L] Proposal 6.4-1: If there is no data, the UL SPS NPUSCH transmission is skipped.
Proposal: For SPS activation/release indication, RAN1 is target to down-select between DCI and MAC CE by RAN1#124bis consider the following aspects:
· Capacity for SPS
· Quality of SPS
· Signaling overhead

[FL1] [M] Proposal 3.3-1-v2B.1: 
For UL SPS for R20 NB IoT NTN, at least one set of transmission parameters is supported for UL SPS transmissions.
· FFS whether to support one additional set of transmission parameters (e.g., for accomodating the variable packet sizes) for UL SPS
· Option 2’: there are two sets of transmission parameters, UE uses one of them for UL SPS transmission, NW may need to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
For DL SPS for R20 NB IoT NTN, at least one set of transmission parameters is supported for DL SPS transmissions.
· FFS whether to support one additional set of transmission parameters (e.g., for accomodating the variable packet sizes) for DL SPS
· Option 2’: there are two sets of transmission parameters, NW uses one of them for DL SPS transmission, UE needs to blind detect both
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
Note: the above candidate parameters are configured via RRC, the exact definition of the candidate parameters will depend on the specific solution. Companies are encouraged to provide detailed proposals for the candidate parameters at the next meeting. 
Note: A set of transmission parameters may include at one of: periodicity, MCS, T/F resource assignment, and number of repetitions. Whether some of or all of the transmission parameters are provided via RRC or other signaling depends on whether two SPS or single SPS configuration is assumed.

[FL1] [M] Proposal 3.3-1-v2A.1: 
For the support of SPS for R20 NB IoT NTN
· For UL SPS for a UE, support one of the following options:
· Option 1’: there is a single set of transmission parameters for an SPS configuration, UE uses the set of transmission parameters for UL SPS transmission.
· Option 2’: there are two sets of transmission parameters, UE uses one of them for UL SPS transmission, NW may need to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
· For DL SPS for a UE, support one of the following options:
· Option 1’: there is a single set of transmission parameters for an SPS configuration, NW uses the set of transmission parameter for DL SPS transmission.
· Option 2’: there are two sets of transmission parameters, NW uses one of them for DL SPS transmission, UE needs to blind detect both.
· Option 4’: there are two sets of transmission parameters, only one of them can be activated at a time via NW indication.
Note: the above candidate parameters are configured via RRC, the exact definition of the candidate parameters will depend on the specific solution. Companies are encouraged to provide detailed proposals for the candidate parameters at the next meeting.
Note: A set of transmission parameters may include at one of: periodicity, MCS, T/F resource assignment, and number of repetitions. Whether some of or all of the transmission parameters are provided via RRC or other signaling depends on whether two SPS or single SPS configuration is assumed.

Proposal 3.3-2: The following parameters for SPS are configured by RRC:
· Periodicity
· Time domain resource assignment
· Frequency domain resource assignment
· Number of repetitions
· MCS

Achieved agreement  
Monday agreement
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 
· 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

Tuesday agreement
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)

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.

Wednesday agreement
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.
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