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1. Introduction
This document presents the summary of email discussion [113-R18-UE_features-02] during RAN1 #113. According to the Chairman’s Notes:
	[113-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction – Ralf (AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #113 within the scope of [113-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #113
The following is the moderator’s summary of contributions submitted to RAN1 #113 in this agenda item.

	Company
	Summary

	Huawei/HiSilicon [2]
	[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]UE features for HARQ disabling 
For HARQ disabling of IoT NTN, the following working assumption with clarification is confirmed in RAN1#112 [1]· [bookmark: _Hlk128662819]For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

For NB-IoT, there are three options for HARQ disabling. Semi-static HARQ disabling (RRC only, option 1) and dynamic HARQ disabling (DCI only, option 3) can be separate FGs and reported separately because they can work independently. The DCI overridden scheme (option 1+3) is essentially a dynamic HARQ disabling scheme. It may be included as one component of FG for dynamic HARQ disabling. For eMTC, similar FGs as NB-IoT can be introduced. The FG of dynamic HARQ disabling is only applicable to eMTC CE mode B according to the agreement.   
Considering R18 IoT NTN enhancement is based on R17 IoT NTN, the FG2-1(Basic IoT over NTN support for eMTC) and FG2-1b (Basic IoT over NTN support for NB-IoT) should be the prerequisite for FGs of HARQ disabling for eMTC and NBIoT respectively. Similar as R17 IoT NTN, both FGs are reported per UE.
Proposal 1: The following feature groups should be supported for HARQ disabling in IoT NTN. The granularity of the reports is per UE for both FGs. 
· Semi-static DL HARQ feedback disabling for NB IoT/eMTC (option 1)
· Dynamic DL HARQ feedback disabling for NB-IoT/eMTC CE mode B (option 3, option 1+3)

UE features for improved GNSS operations
For improved GNSS operations, the main features are as following [2]Agreement
· For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing

It can be observed that there are two mechanisms for UE to perform GNSS measurement during RRC CONNECTED, i.e. aperiodic GNSS position triggered by NW and autonomous GNSS position fix according specific timing. Considering the detail use case for autonomous GNSS position fix is not clear for now, it would be better to have two separate FGs for these two scheme.  Meanwhile, the duration of measurement gap strongly depends UE implementation, it should be reported by UE to help eNB to configure aperiodic  GNSS measurement gap or set timer for autonomous GNSS measurement. 
Similar as other IoT NTN features, FG2-1 and FG2-1b should be prerequiste and the report granularity should be per UE.
Proposal 2: For improved GNSS operations to support long connection, it should be per UE report with the following FGs.
· Aperiodic GNSS measurement during RRC CONNECTED for NB IoT/eMTC 
· Autonomous GNSS measurement during RRC CONNECTED for NB IoT/eMTC
· Time duration for GNSS measurement for NB-IoT/eMTC.

	Apple [3]
	Based on the agreements made until the RAN1#112b-e meeting, for NB-IoT over NTN, the HARQ feedback disabling for downlink transmissions is supported in three different ways:
· Per-HARQ process configuration 
· DCI direct indication 
· DCI overridden per-HARQ process configuration

All these schemes are applied for dynamic grant PDSCH. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for NB-IoT. The component of this FG is for dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Proposal 1: Define a UE FG of disabling HARQ feedback for downlink transmissions for NB-IoT, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Similar to NB-IoT over NTN, for eMTC over NTN with CE mode B, the HARQ feedback disabling for downlink transmissions is supported in three different ways. All these schemes are applied for dynamic grant PDSCH. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for eMTC. The component of this FG is for dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Proposal 2: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated with enabled HARQ feedback. 

For eMTC over NTN with CE mode A, the HARQ feedback disabling for downlink transmissions is only via RRC configuration of per-HARQ process HARQ feedback enabling/disabling. This per-HARQ process configuration applies to both dynamic grant and SPS PDSCH. Furthermore, for the first SPS PDSCH after activation, it is additionally supported to configure a parameter to enable the HARQ feedback. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for eMTC. 

Proposal 3: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following components
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback.
· For the first SPS PDSCH after activation, sending HARQ feedback only if HARQ feedback for SPS activation is additionally enabled or for HARQ processes configured with enabled HARQ feedback.
· For SPS PDSCH except the first SPS PDSCH after activation, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback. 

Based on the agreements made until the RAN1#112bis meeting, the improved GNSS operation includes the GNSS measurement during the RRC_CONNECTED state, specifically the aperiodic triggered GNSS measurement is supported. As no simultaneous GNSS and cellular operation is assumed, the GNSS measurement gap, the starting time of GNSS measurement, and UE reported GNSS position fix time duration need to be specified for GNSS measurement. Thus, the basic FG for enhancement GNSS operation is the aperiodic triggered GNSS measurement.

Proposal 4: Define a UE FG for aperiodic triggered GNSS measurement, including the following components 
· GNSS position fix time duration reporting, 
· GNSS measurement gap configuration, 
· the starting time of GNSS measurement,
· successful GNSS measurement indication.

In RAN1#112 meeting, it was agreed to study the case that allowing the UL transmission after the GNSS validity duration expires. In the last RAN1 meeting, the majority of companies believed GNSS validity duration extension is beneficial to save the UE power, as it could reduce the number of GNSS measurements. In fact, the achievable gain of GNSS validity duration extension is restricted by time and frequency error within the requirements and without longer repetition in UL transmission. So, if GNSS validity duration extension is supported, it should be an independent feature and the pre-requisite is aperiodic triggered GNSS measurement. 

	Agreement [3]
At least for the case when frequency error is within frequency error requirements, study the mechanisms and conditions to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition for some duration.
· FFS: with legacy closed loop time correction or enhanced closed loop time correction
· This mechanism is enabled/configured by eNB
· FFS: whether such mechanism will be specified depends on the outcome of this study



Proposal 5: If GNSS validity duration extension is supported, it should be an independent FG with the pre-requisite of aperiodic triggered GNSS measurement. 

	Qualcomm Incorporated [4]
		Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	IoT_NTN_enh
	X-1
	HARQ feedback disabling for eMTC in CE mode A
	Support of HARQ disabling in CE mode A.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-2
	HARQ feedback disabling for eMTC in CE mode B - semistatic
	Support of HARQ disabling with Option 1 in CE mode B.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-3
	HARQ feedback disabling for eMTC in CE mode B – dynamic
	Support of HARQ disabling with Option 3 in CE mode B
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-4
	HARQ feedback disabling for eMTC in CE mode B – dynamic + semistatic
	Support of HARQ disabling with Option 1 + Option 3 in CE mode B.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-5
	HARQ feedback disabling for eMTC in CE mode A – multi-TB
	Support of HARQ disabling with multi-TB in CE mode A
	[Multi-TB], 2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-6
	HARQ feedback disabling for eMTC in CE mode B – multi-TB
	Support of HARQ disabling with multi-TB in CE mode B
	[Multi-TB], 2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-7
	HARQ feedback disabling with SPS
	Support of simultaneous configuration of HARQ disabling and SPS.
	TBD
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-1a
	HARQ feedback feedback disabling for NB-IoT – semistatic
	Support of HARQ disabling with Option 1
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-2a
	HARQ feedback disabling for NB-IoT – dynamic
	Support of HARQ disabling with Option 3
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-3a
	HARQ feedback disabling for NB-IoT – dynamic + semistatic
	Support of HARQ disabling with Option 1 + Option 3
	2-1b, [X-2a and X-1a]
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-4a
	HARQ feedback disabling for NB-IoT – multi-TB
	Support of HARQ disabling with multi-TB
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-8
	Triggered GNSS reacquisition for eMTC
	Support of GNSS reacquisition by MAC-CE trigger.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-9
	Autonomous GNSS reacquisition for eMTC
	Support of autonomous GNSS reacquisition.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-10
	[RRC Connection extension via closed loop for eMTC]
	Support of extension of RRC Connection via closed loop commands for eMTC.
	2-1
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-8a
	Triggered GNSS reacquisition for NB-IoT
	Support of GNSS reacquisition by MAC-CE trigger.
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-9a
	Autonomous GNSS reacquisition for NB-IoT
	Support of autonomous GNSS reacquisition.
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling

	IoT_NTN_enh
	X-10a
	[RRC Connection extension via closed loop for NB-IoT]
	Support of extension of RRC Connection via closed loop commands for NB-IoT.
	2-1b
	Yes
	
	
	Per band
	FDD only
	
	GSO / NGSO differentiation is supported for this feature group.
	Optional with capability signalling




	OPPO [5]
		X. IoT_NTN_enh-Core
	X-1
	Disabling HARQ feedback for downlink transmission for eMTC
	1) Indicates whether the UE supports disabled HARQ feedback for downlink transmission via RRC.
2) Indicates whether the UE supports disabled HARQ feedback for downlink transmission via DCI.
3) Indicates whether the UE supports disabled HARQ feedback for downlink transmission via RRC and DCI.
4) UE supports the corresponding PDCCH monitoring restriction when HARQ processes are configured with disabled HARQ feedback

	2-1
	Yes
	N/A
	Release 18 eMTC UE cannot support disabling HARQ feedback for DL transmission
	[per UE/per band]
	No
	No
	For UEs supporting disabling HARQ feedback for DL, it must indicate this FG is supported.
	Optional with capability signalling


	X. IoT_NTN_enh-Core
	X-1a
	Disabling HARQ feedback for downlink transmission for NB-IoT
	1) Indicates whether the UE supports disabled HARQ feedback for downlink transmission via DCI.
2) Indicates whether the UE supports disabled HARQ feedback for downlink transmission via RRC and DCI.
3) UE supports the corresponding PDCCH monitoring restriction when HARQ processes are configured with disabled HARQ feedback

	2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot support disabling HARQ feedback for DL transmission
	[per UE/per band]
	No
	No
	For UEs supporting disabling HARQ feedback for DL, it must indicate this FG is supported.
	Optional with capability signalling


	X. IoT_NTN_enh-Core
	X-2
	HARQ mode B for uplink transmission for eMTC
	Indicates whether the UE supports HARQ mode B and the corresponding LCR restrictions for uplink transmission.

	2-3
	Yes
	N/A
	Release 18 eMTC UE cannot support HARQ mode B for UL transmission
	[per UE/per band]
	No
	No
	For UEs supporting UL HARQ mode B, it must indicate this FG is supported.
	Optional with capability signalling


	X. IoT_NTN_enh-Core
	X-2a
	HARQ mode B for uplink transmission for NB-IoT
	Indicates whether the UE supports HARQ mode B and the corresponding LCR restrictions for uplink transmission.

	2-3a
	Yes
	N/A
	Release 18 NB-IoT UE cannot support HARQ mode B for UL transmission
	[per UE/per band]
	No
	No
	For UEs supporting UL HARQ mode B, it must indicate this FG is supported.
	Optional with capability signalling


	X. IoT_NTN_enh-Core
	X-3
	GNSS measurement for eMTC
	1) UE reports GNSS position fix time duration for measurement.
2) UE supports GNSS measurement during the GNSS measurement gap which is aperiodically triggered by eNB with MAC CE. 

	2-1, 2-3
	Yes 
	N/A
	eMTC UE cannot perform GNSS re-acquisition in RRC connected mode
	per UE
	No
	No
	For eMTC, support GNSS re-acquisition in RRC connected mode.
	Optional with capability signalling

	X. IoT_NTN_enh-Core
	X-3a
	GNSS measurement for NB-IoT
	1) UE reports GNSS position fix time duration for measurement.
2) UE supports GNSS measurement during the GNSS measurement gap which is aperiodically triggered by eNB with MAC CE. 

	2-1b, 2-3a
	Yes 
	N/A
	NB-IoT UE cannot perform GNSS re-acquisition in RRC connected mode
	per UE
	No
	No
	For NB-IoT, support GNSS re-acquisition in RRC connected mode.
	Optional with capability signalling




	ZTE [6]
	In normative phase, the mechanisms of HARQ feedback disabling and improved GNSS operation for IoT-NTN have been discussed. 
For HARQ feedback disabling, it has been agreed that DL HARQ feedback can be disabled based on network configuration for eMTC over NTN and NB-IoT over NTN as shown below. Hence, the capabilities for DL HARQ feedback disabling should be defined.
	Agreement (RAN1 112)
Confirm the following working assumption with the following update:
Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.



For improved GNSS operation, it has been agreed to UE is able to reacquire GNSS position in RRC_CONNETED mode. Moreover, report of GNSS related information, including GNSS position fix time and GNSS validity duration are also agreed as shown in agreements below. Therefore, corresponding UE features should be defined. Note that GNSS validity duration report in initial access has already been supported in Rel-17 [1]. Hence, only GNSS validity duration report in RRC_CONNECTED mode needs to be considered in UE feature design in Rel-18.
	Agreement (RAN1 111)
For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing 

Agreement (RAN1 110bis-e):
UE reports GNSS position fix time duration for measurement at least during the initial access stage
· which message carries this information is up to RAN2 

Agreement (RAN1 110bis-e):
In connected mode, UE may report GNSS validation duration with MAC CE.



Proposal 1:  Adopt the feature groups in Table 1 for Rel-18 IoT-NTN. 
	1. IoT_NTN_enh-Core
	1-1
	Disabling HARQ feedback for downlink transmission for eMTC
	1. Support disabled HARQ feedback for downlink transmission
	
	Yes
	n/a
	UE does not support disabling HARQ feedback for downlink transmission for eMTC communication via satellite
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-1a
	Disabling HARQ feedback for downlink transmission for NB-IoT
	1. Support disabled HARQ feedback for downlink transmission
	
	Yes
	n/a
	UE does not support disabling HARQ feedback for downlink transmission for NB-IoT communication via satellite
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-2
	GNSS acquisition in RRC_CONNECTED mode for eMTC
	1. Perform GNSS measurement within GNSS measurement gap configured by eNB in RRC_CONNECTED mode
	
	Yes
	n/a
	UE does not support GNSS acquisition in RRC_CONNECTED mode for eMTC communication via satellite
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-2a
	GNSS acquisition in RRC_CONNECTED mode for NB-IoT
	1. Perform GNSS measurement within GNSS measurement gap configured by eNB in RRC_CONNECTED mode
	1-2
	Yes
	n/a
	UE does not support GNSS acquisition in RRC_CONNECTED mode for NB-IoT communication via satellite
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-3
	GNSS position fix time report for eMTC
	1. Support UE reporting GNSS position fix time in initial access
	1-2a
	Yes
	Yes
	eNB does not know the required time for GNSS measurement gap
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-3a
	GNSS position fix time report for NB-IoT
	1. Support UE reporting GNSS position fix time in initial access
	1-2
	Yes
	Yes
	eNB does not know the required time for GNSS measurement gap
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-4
	GNSS validity duration report in RRC_CONNECTED mode for eMTC
	1. Support UE reporting GNSS validation duration in RRC_CONNECTED mode
	1-2
	Yes
	n/a
	eNB does not know when the GNSS information acquired in RRC_CONNECTED mode expires
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-4a
	GNSS validity duration report in RRC_CONNECTED mode for NB-IoT
	1. Support UE reporting GNSS validation duration in RRC_CONNECTED mode
	1-2a
	Yes
	n/a
	eNB does not know when the GNSS information acquired in RRC_CONNECTED mode expires
	Per UE
	Yes
	No 
	
	Optional with capability signaling




	Nokia/Nokia Shanghai Bell [7]
	[bookmark: _Hlk510705081]The following new FGs can be identified for IoT-NTN
· NB-IoT NTN and eMTC NTN UEs
· Disabling HARQ feedback
· GNSS assistance information reporting as GNSS position fix time duration
· GNSS validity duration reporting MAC-CE (in connected mode)
· eNB-triggered GNSS measurements with GNSS measurement gaps

Baseline FG for HARQ-ACK disabling for NB-IoT and eMTC NTN UEs should be

	HARQ-ACK disabling for NB-IoT NTN
	1) RRC-based enabling and disabling
2) Direct DCI based enabling and disabling when only DCI-based enabling/disabling is configured
3) Direct DCI based enabling/disabling overriding of RRC based enabling/disabling in case both are configured

	HARQ-ACK disabling for eMTC NTN
	1) For CE Mode A and B: RRC-based enabling and disabling
2) For CE Mode B: Direct DCI based enabling and disabling when only DCI-based enabling/disabling is configured
3) For CE Mode B: Direct DCI based enabling/disabling overriding of RRC based enabling/disabling in case both are configured





Baseline FG for GNSS assistance for NB-IoT and eMTC NTN UE should be

	GNSS assistance for NB-IoT  NTN
	1) GNSS assistance information reporting as GNSS position fix time duration
2) GNSS validity duration reporting MAC-CE (in connected mode)
3) eNB-triggered GNSS measurements with GNSS measurement gaps

	GNSS assistance for eMTC NTN
	1) GNSS assistance information reporting as GNSS position fix time duration
2) GNSS validity duration reporting MAC-CE (in connected mode)
3) eNB-triggered GNSS measurements with GNSS measurement gaps




	Rapporteur (MediaTek Inc.) [8]
		2. IoT_NTN_enh
	2-1a
	HARQ feedback disabling for eMTC CE mode B
	0. UE gets RRC configuration for disabling HARQ feedback per UE per process
1. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback
	
	Yes
	N/A
	Release 18
eMTC UE with CE mode B cannot disable HARQ feedback
	Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1b
	HARQ feedback disabling for eMTC CE mode A
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
	
	Yes
	N/A
	Release 18
eMTC UE with CE mode A cannot disable HARQ feedback
	Per UE
	No
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1c
	HARQ feedback disabling for NB-IoT
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
2. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback 
	
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback
	Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-2
	HARQ feedback disabling for SPS PDSCH for eMTC CE Mode A
	UE reports ACK/NACK for the first SPS PDSCH after activation if enabled, and follow per-process HARQ feedback enabled/disabled configuration otherwise
	
	Yes
	N/A
	Release 18 eMTC UE Mode A cannot disable HARQ feedback for SPS PDSCH
	Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-3a
	GNSS position fix in RRC Connected state for eMTC
	1. UE re-acquires GNSS in RRC Connected state
2. UE receives eNB GNSS measurement trigger via MAC CE
3. UE re-acquires GNSS position fix within a configured gap
4. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger 
	
	Yes
	N/A
	Release 18 eMTC UE cannot get GNSS position fix in RRC Connected state
	Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-3b
	GNSS position fix in RRC Connected state for NB-IoT
	1. UE re-acquires GNSS in RRC Connected state
2. UE receives eNB GNSS measurement trigger via MAC CE
3.  UE re-acquires GNSS position fix within a configured gap
4. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
	
	Yes
	N/A
	Release 18 NB-IoT UE cannot get GNSS position fix in RRC Connected state
	Per UE
	No
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4a
	GNSS assistance information report for eMTC
	1. UE reports GNSS position fix time duration for measurement at least during the initial access stage [and in connected mode]

	
	Yes
	N/A
	Release 18 eMTC UE cannot report GNSS position fix time duration
	Per UE
	No
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS assistance information report for NB-IoT
	1. UE reports GNSS position fix time duration for measurement during the initial access stage [and in connected mode]

	
	Yes
	N/A
	Release 18 NB-IoT UE cannot report GNSS position fix time duration
	Per UE
	No 
	No
	
	Optional with capability signalling




	Ericsson [9]
	Disabling of HARQ feedback for LTE-MTC over NTN
[bookmark: _Toc134815896]Based on the agreements reached until RAN1#112-bis-e for LTE-MTC over NTN, our preliminary view on the UE feature list is as follows:
· [bookmark: _Toc134815897]Feature group: Disabling HARQ feedback for LTE-MTC over NTN.
· [bookmark: _Toc134815898]Components:
1. [bookmark: _Toc134815899]Support of Disabling HARQ feedback for LTE-MTC over NTN.
2. [bookmark: _Toc134815900]Enabling/Disabling of HARQ feedback in CE Mode A.
· [bookmark: _Toc134815901]2-1 per-HARQ process bitmap.
3. [bookmark: _Toc134815902]Enabling/Disabling of HARQ feedback in CE Mode B.
· [bookmark: _Toc134815903]3-1 per-HARQ process bitmap.
· [bookmark: _Toc134815904]3-2 per-HARQ process bitmap and DCI solution enabling/disabling.
· [bookmark: _Toc134815905]3-3 DCI-based HARQ enabling/disabling direct indication.
· [bookmark: _Toc134815906]Prerequisite feature groups:
1. [bookmark: _Toc134815907]Category M1.
2. [bookmark: _Toc134815908]HD-FDD.
· [bookmark: _Toc134815909]Need for the gNB to know if the feature is supported: Yes.
· [bookmark: _Toc134815910]Consequence if the feature is not supported by the UE: The network cannot enable/disable HARQ feedback.
· [bookmark: _Toc134815911]Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): TBD.
· [bookmark: _Toc134815912]Need of FDD/TDD differentiation: FDD only.
· [bookmark: _Toc134815913]Need of FR1/FR2 differentiation: N/A.
· [bookmark: _Toc134815914]Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: N/A.
· [bookmark: _Toc134815915]Note:
· [bookmark: _Toc134815916]Enabling/Disabling of HARQ feedback in CE Mode A.
· [bookmark: _Toc134815917]per-HARQ process bitmap signaling is configured.
· [bookmark: _Toc134815918]Enabling/Disabling of HARQ feedback in CE Mode B.
· [bookmark: _Toc134815919]per-HARQ process bitmap signaling is configured.
· [bookmark: _Toc134815920]Both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured.
· [bookmark: _Toc134815921]DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured).
· [bookmark: _Toc134815922]Mandatory/Optional: Optional with capability signaling.
Disabling of HARQ feedback for NB-IoT-NTN
[bookmark: _Toc134815923]Based on the agreements reached until RAN1#112-bis-e for NB-IoT over NTN, our preliminary view on the UE feature list is as follows:
· [bookmark: _Toc134815924]Feature group: Disabling HARQ feedback for NB-IoT over NTN.
· [bookmark: _Toc134815925]Components:
1. [bookmark: _Toc134815926]Support of Disabling HARQ feedback for NB-IoT over NTN.
2. [bookmark: _Toc134815927]Enabling/Disabling of HARQ feedback.
· [bookmark: _Toc134815928]3-1 per-HARQ process bitmap.
· [bookmark: _Toc134815929]3-2 per-HARQ process bitmap and DCI solution enabling/disabling.
· [bookmark: _Toc134815930]3-3 DCI-based HARQ enabling/disabling direct indication.
· [bookmark: _Toc134815931]Prerequisite feature groups:
1. [bookmark: _Toc134815932]Category NB-2.
· [bookmark: _Toc134815933]Need for the gNB to know if the feature is supported: Yes.
· [bookmark: _Toc134815934]Consequence if the feature is not supported by the UE: The network cannot enable/disable HARQ feedback.
· [bookmark: _Toc134815935]Type (the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC): TBD.
· [bookmark: _Toc134815936]Need of FDD/TDD differentiation: FDD only.
· [bookmark: _Toc134815937]Need of FR1/FR2 differentiation: N/A.
· [bookmark: _Toc134815938]Capability interpretation for mixture of FDD/TDD and/or FR1/FR2: N/A.
· [bookmark: _Toc134815939]Note:
· [bookmark: _Toc134815940]Enabling/Disabling of HARQ feedback.
· [bookmark: _Toc134815941]per-HARQ process bitmap signaling is configured.
· [bookmark: _Toc134815942]Both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured.
· [bookmark: _Toc134815943]DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured).
· [bookmark: _Toc134815944]Mandatory/Optional: Optional with capability signaling.
	xx. IoT_NTN_enh
	xx-1
	Disabling HARQ feedback for LTE-MTC over NTN
	1. Support of Disabling HARQ feedback for LTE-MTC over NTN.
2. Enabling/Disabling of HARQ feedback in CE Mode A.
· 2-1 per-HARQ process bitmap.

3. Enabling/Disabling of HARQ feedback in CE Mode B.
· 3-1 per-HARQ process bitmap.

· 3-2 per-HARQ process bitmap and DCI solution enabling/disabling.

· 3-3 DCI-based HARQ enabling/disabling direct indication.
	1. Category M1.

2. HD-FDD.
	Yes
	N/A
	The network cannot enable/disable HARQ feedback.
	TBD
	FDD only
	N/A
	N/A
	· Enabling/Disabling of HARQ feedback in CE Mode A.
· per-HARQ process bitmap signaling is configured.

· Enabling/Disabling of HARQ feedback in CE Mode B.

· per-HARQ process bitmap signaling is configured.

· Both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured.

· DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured).
	Optional with capability signaling

	xx. IoT_NTN_enh
	xx-1
	Disabling HARQ feedback for NB-IoT over NTN
	1. Support of Disabling HARQ feedback for NB-IoT over NTN.
2. Enabling/Disabling of HARQ feedback
· 3-1 per-HARQ process bitmap.

· 3-2 per-HARQ process bitmap and DCI solution enabling/disabling.

· 3-3 DCI-based HARQ enabling/disabling direct indication.
	1. Category NB-2
	Yes
	N/A
	The network cannot enable/disable HARQ feedback.
	TBD
	FDD only
	N/A
	N/A
	· Enabling/Disabling of HARQ feedback.

· per-HARQ process bitmap signaling is configured.

· Both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured.

· DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured).
	Optional with capability signaling






1. Discussion Items during RAN1 #113 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #113 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #113.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: UE features for HARQ disabling — eMTC 
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FGs

	2. IoT_NTN_enh
	2-1a
	HARQ feedback disabling for eMTC CE mode B
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
2. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback
	2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Candidate values: {dynamic, semi-static, dynamic + semi-static}
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1b
	HARQ feedback disabling for eMTC CE mode A
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
	2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode A cannot disable HARQ feedback
	[Per UE/Per band]
	No
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-2
	HARQ feedback disabling for SPS PDSCH for eMTC CE Mode A
	UE reports ACK/NACK for the first SPS PDSCH after activation if enabled, and follow per-process HARQ feedback enabled/disabled configuration otherwise
	2-1
	Yes
	N/A
	Release 18 eMTC UE Mode A cannot disable HARQ feedback for SPS PDSCH
	[Per UE/Per band]
	No 
	No
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Qualcomm
	2-1a: We propose to separate both components and their combination (i.e., one FG for semistatic, one FG for dynamic, one FG for semistatic + dynamic).
2-1b: OK
2-2: OK
We would also like to have a separate capability for simultaneous configuration of HARQ feedback disabling and multi-TB (potentially different for mode A and mode B).

	Ericsson
	2-1a: About the “Note”, its relationship with the FG in the fourth column is as follows: 
1. semi-static 
2. dynamic / dynamic + semi-static
Having said that, is the intention of the “Note” to say that “The UE reports one of {dynamic, semi-static, dynamic + semi-static}”?
2-1b: OK.
2-2: OK.



2. Issue 2: UE features for HARQ disabling — NB-IoT
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG
	2. IoT_NTN_enh
	2-1c
	HARQ feedback disabling for NB-IoT
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
2. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback 
	2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Candidate values: {dynamic, semi-static, dynamic + semi-static}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Qualcomm
	Same comments as for eMTC:
· We propose to separate both components and their combination (i.e., one FG for semistatic, one FG for dynamic, one FG for semistatic + dynamic).
· We would also like to have a separate capability for simultaneous configuration of HARQ feedback disabling and multi-TB

	Ericsson
	The relationship of the “Note” with the FG in the fourth column is as follows: 
1. semi-static 
2. dynamic / dynamic + semi-static
Similarly, is the intention of the “Note” to say that “The UE reports one of {dynamic, semi-static, dynamic + semi-static}”?




2. Issue 3: UE features for improved GNSS operations — eMTC
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FGs
	2. IoT_NTN_enh
	2-3a
	GNSS position fix in RRC Connected state for eMTC
	1. UE re-acquires GNSS in RRC Connected state
2. UE receives eNB GNSS measurement trigger via MAC CE
3. UE re-acquires GNSS position fix within a configured gap
[4. UE indicates successful GNSS measurement and validation duration]
[5. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger]
	2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get GNSS position fix in RRC Connected state
	[Per UE/Per band]
	No 
	No
	
	Optional with capability signalling
	2. IoT_NTN_enh

	2. IoT_NTN_enh
	2-4a
	GNSS assistance information report for eMTC
	1. UE reports GNSS position fix time duration for measurement at least during the initial access stage [and in connected mode]

	2-1
	Yes
	N/A
	Release 18 eMTC UE cannot report GNSS position fix time duration
	[Per UE/Per band]
	No
	No
	
	Optional with capability signalling
	2. IoT_NTN_enh



	Company
	Comments/Questions/Suggestions

	Qualcomm
	We do not understand how the above can work. In our view, the GNSS assistance information (2-3a) should be a feature in 2-3a. Additionally, we would like to separate the capabilities for triggered gaps and autonomous gaps, as indicated in our contribution.
Finally, RAN1 is still discussing the possibility of extending the validity duration by closed loop. This could be a separate feature (in sequre brackets).



2. Issue 4: UE features for improved GNSS operations — NB-IoT
After review of contributions submitted to RAN1 #113 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FGs
	2. IoT_NTN_enh
	2-3b
	GNSS position fix in RRC Connected state for NB-IoT
	1. UE re-acquires GNSS in RRC Connected state
2. UE receives eNB GNSS measurement trigger via MAC CE
3. UE re-acquires GNSS position fix within a configured gap
[4. UE indicates successful GNSS measurement and validation duration]
[5. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger]
	2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot get GNSS position fix in RRC Connected state
	[Per UE/Per band]
	No
	No
	
	Optional with capability signalling
	2. IoT_NTN_enh

	2. IoT_NTN_enh
	2-4b
	GNSS assistance information report for NB-IoT
	1. UE reports GNSS position fix time duration for measurement during the initial access stage [and in connected mode]
	2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot report GNSS position fix time duration
	[Per UE/Per band]
	No 
	No
	
	Optional with capability signalling
	2. IoT_NTN_enh



	Company
	Comments/Questions/Suggestions

	Qualcomm
	Same comments as for eMTC



1. Conclusion
Agreements reached during RAN1 #113 as part of this agenda item are summarized in [10].
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