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[bookmark: _Toc214087048]Introduction

This is the feature lead summary for Rel-19 IoT-NTN maintenance in RAN1#3 Dallas.

Proposals for comment in this document are labelled [FL1]. 

Main Introduction

This document is the Feature Lead Summary document for maintenance of Rel-19 IoT-NTN [1]. 

This FLS contains a set of proposals, based on text proposals from company contributions. 

The following issues related to IoT-NTN maintenance were discussed in company contributions. Issues that are covered in the FLS on “reply LS on power ramping and RRC configuration for CG-Msg3-EDT” are highlighted in grey:

	Issue
	Document / TP
	Spec
	Clause

	UL gaps for segment precompensation
	Vivo TP#1
	36.211
	10.1.3.6

	UL gaps for reserved resources
	Vivo TP#2
	36.211
	10.1.3.6

	SCS for NPUSCH transmission with CB-Msg3
	Vivo TP#3
	36.213
	16.5.1.1

	CB-Msg3 power ramping for eMTC and NB-IoT
	Vivo TP4, TP5
	36.213
	

	MPDCCH monitoring and CB-RNTI for eMTC
	Vivo TP#6
	36.213
	7.1 / 8.0

	NPDCCH monitoring and CB-RNTI for NB-IoT
	Vivo TP#7
	36.213
	16.4.1 / 16.5.1

	RRC parameter alignment for CB-Msg3 for eMTC
	Vivo TP#8
	36.213
	8.1.6

	RRC parameter alignment for CB-Msg3 for NB-IoT
	Vivo TP#9
	36..213
	16.5.1.1

	Timing for CB-Msg3 for eMTC
	Vivo TP#10
	36.213
	8.0

	Timing for CB-Msg3 for NB-IoT
	Vivo TP#11
	36.213
	16.1.2

	UL gaps for reserved resources
	Nokia: Proposal 2
	36.211
	10.1.3.6

	UL gaps for segment precompensation
	Nokia: Proposal 4 (TP1, TP2)
	36.211
	10.1.3.6

	TA adjustment for OCC
	Nokia: Proposal 6
	36.213
	16.1.2

	CB-Msg3 power ramping for eMTC and NB-IoT
	Nokia Proposal 7, Proposal 8
	36.213
	

	CB-Msg3-EDT with multi-PRB and sub-PRB for eMTC
	Nokia: Proposal 9
	
	

	CB-Msg3-EDT with single-tone and multi-tone for NB-IoT
	Nokia: Proposal 10
	
	

	UL gaps for segment precompensation
	HW TP#1
	36.211
	10.1.3.6

	UL gaps for reserved resources
	HW TP#2
	36.211
	10.1.3.6

	CB-RNTI
	HW TP#3
	36.213
	16.6

	CB-Msg3-EDT power ramping for NB-IoT
	HW TP#4
	36.213
	16.2.1.1.1

	CB-Msg3-EDT power ramping for eMTC
	HW TP#5
	36.213
	5.1.1.1

	CB-Msg3-EDT with multi-PRB and sub-PRB for eMTC
	HW TP#6
	36.213
	8.1.6

	CB-Msg3-EDT with single-tone and multi-tone for NB-IoT
	HW TP#7
	36.213
	16.5.1.1

	UL gaps for segment precompensation
	CATT: Proposal 1
	
	

	UL gaps for reserved resources
	CATT: Proposal 2
	
	

	CB-Msg3-EDT power ramping
	Xiaomi: TP#1
	36.213
	16.2.1.1.1

	UL gaps for resource reservation
	OPPO: Proposal 3, Proposal 4
	
	

	UL gaps for segment precompensation
	ZTE: Proposal 1 (no change)
	
	

	UL gaps for reserved resources
	ZTE: Proposal 2 (no change)
	
	

	CB-RNTI
	ZTE: Proposal 3
	36.211
	10.2.3.4
10.2.5.5
10.2.6

	CB-RNTI
	ZTE: proposal 4
	36.213
	7.1
8.0
16.4.1
16.5.1

	CB-RNTI
	Ericsson TP1
	36.213
	Table 7.1-8

	UL gaps for reserved resources
	Ericsson: TP2
	36.211
	10.1.3.6

	UL gaps for segment precompensation
	Ericsson: TP3
	36.213
	16.1.2

	Power ramping for CB-Msg3
	Ericsson: proposal 4,5
	
	

	TBS size for CB-Msg3
	Ericsson: proposal 6,7
	
	

	2 MPDCCH narrowbands for CB-Msg4 monitoring
	Ericsson: proposal 8 (no action: wait for RAN2)
	
	

	Multi-PRB / sub-PRB allocations for CB-Msg3 in eMTC
	Ericsson: proposal 9
	
	

	Single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT
	Ericsson: proposal 10
	
	

	UL gaps for segment precompensation
	Qualcomm: TP2
	36.213
	16.1.2

	UL gaps for reserved resources
	Qualcomm: TP3
	36.211
	10.1.3.6





When uploading updated documents with comments, please use the following convention for filenames: 

Follow the naming convention in this example:
· IoTNTNmaintFLS1-v000.docx
· IoTNTNmaintFLS1-v001-CompanyA.docx
· IoTNTNmaintFLS1-v002-CompanyA-CompanyB.docx
· IoTNTNmaintFLS1-v003-CompanyB-CompanyC.docx
If needed, you may “lock” a discussion document for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update IoTNTNmaintFLS1-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named IoTNTNmaintFLS1-v003-CompanyB-CompanyC.checkout.
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload IoTNTNmaintFLS1-v003-CompanyB-CompanyC.docx.
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
In file names, please use the hyphen character (not the underline character) and include ‘v’ in front of the version number, as in the examples above and in line with the general recommendation, otherwise the sorting of the files will be messed up (which can only be fixed by the RAN1 secretary).
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.




The table below provides a list of points of contact within companies for this WI. Contact details from RAN1#122bis Prague use a blue font. Please feel free to update your contact details and convert into a black font.

[FL1] Please consider entering contact info below for the points of contact for this email discussion.

	Company
	Point(s) of contact
	Email address(es)

	SONY
	Martin Beale
	martin.beale@sony.com

	Ericsson
	Gerardo Agni Medina Acosta
	gerardo.agni.medina.acosta@ericsson.com

	Lenovo
	Zhi Yan
	yanzhi1@lenovo.com

	LGE
	Daesung Hwang
Seungmin Lee
Hanjun Park
	daesung.hwang@lge.com
edison.lee@lge.com
hanjun0128.park@lge.com

	Gatehouse Satcom
	René Brandborg Sørensen
	rbs@gatehouse.com

	Nokia, NSB
	Jingyuan Sun
	Jingyuan.sun@nokia-sbell.com

	InterDigital, Inc
	Umer Salim
	umer.salim@interdigital.com

	ETRI
	Pansoo Kim
	pskim@etri.re.kr

	vivo
	Zichao Ji
Siqi Liu
	jizichao@vivo.com
liusiqi@vivo.com

	Sharp
	Zhanping Yin
	zyin@sharplabs.com

	Xiaomi
	Xuemei Qiao
	qiaoxuemei@xiaomi.com

	Spreadtrum
	Lei Gu
	Lei.gu@unisoc.com

	TCL
	Yu Ding
Yiwei Deng
	yu10.ding@tcl.com
yiwei1.deng@tcl.com

	ZTE
	Nan Zhang
Fangyu Cui
Ziyang Li
	zhang.nan152@zte.com.cn
cui.fangyu@zte.com.cn
Li.ziyang1@zte.com.cn

	Nordic
	Mauri Nissila
	Mauri.nissila@nordicsemi.no

	CMCC
	YI ZHENG
Yongchang LIU
	Zhengyi@chinamobile.com
Liuyongchang@chinamobile.com


	OPPO
	Nande ZHAO
Hao LIN
Zuomin WU
	zhaonande@oppo.com
v-linhao1@oppo.com 
wuzuomin@oppo.com 



[bookmark: _Toc214087049]WID objectives

The IoT-NTN WID [1] was updated in RANP#109 and has the following objectives:

	· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Support of Capacity enhancements for uplink

· [bookmark: OLE_LINK29][bookmark: OLE_LINK16][bookmark: OLE_LINK15]Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to the min of 4 and the maximum allowed by the existing UL and DL signalling) in a single 3.75 kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH format 1 [RAN1, RAN2, RAN4]

· Multi-tone support for 15 kHz SCS should also be considered
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed

[bookmark: OLE_LINK24]Note: Impact of impairment shall be taken into account


· [bookmark: OLE_LINK26][bookmark: OLE_LINK14]Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction [RAN2]:
· Msg3 transmission without msg1/ Random Access Response (RAR) 
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete
Study and specify RRM requirement, if identified [RAN4]




[bookmark: _Ref175316112][bookmark: _Toc214087050]Previous agreements

The following agreements were made in RAN1#116 Athens:


	Agreement#116-IoT-NTN #1
For single-tone NPUSCH format 1 transmissions with both 3.75kHz and 15kHz SCS, the following OCC schemes are considered by RAN1 for further study:
· Time domain OCC where OCC spreads across:
· Symbol-level
· Slot-level 
· Repetition-level
· RV-level

For multi-tone NPUSCH format 1 transmissions, the following OCC schemes are considered by RAN1 for further study:
· Time domain OCC where OCC spreads across:
· Symbol-level
· Slot-level
· Repetition-level
· RV-level
· Intra-symbol pre-DFT spreading OCC 

Agreement#116-IoT-2
The following evaluation assumptions are used for the study of OCC for NPUSCH format 1:

	
	Parameter
	value

	scenario
	orbit
	GEO
	LEO600

	
	Elevation angle 
	12.5 degree
	30degree

	Channel and impairments
	carrier frequency
	2GHz

	
	Channel model
	NTN-TDL-C
The channels from different UE are independent.

	
	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs
Variation of frequency error is negligible.

	
	Timing error
	Uniform random selection from [-97Ts, +97Ts] for all UEs
Timing drift 80us/s for LEO600 and 0 for GEO.

	
	Power imbalance
	Uniformly distributed between +Pimb and -Pimb for all UEs

Proponent to report the value of Pimb (can be zero) and justification for the chosen value

	transmitter 
	SCS
	3.75KHz and 15KHz
	15kHz

	
	Number of tones
	Single tone 
	Single tone and multi tone up to 12 tones

	
	Waveform
	DFT-s-OFDM

	
	Frequency hopping 
	w/o frequency hopping

	
	MIMO scheme
	SISO

	
	DMRS configuration 
	For baseline evaluations:
OS#3 per slot for 3.75kHz
OS#4 per slot for 15kHz

For OCC evaluations:
Up to proponent

	For baseline evaluations:
OS#4 per slot for 15kHz

For OCC evaluations:
Up to proponent


	
	Number of resource unit () 
	Up to proponent

	Up to proponent


	
	Modulation order 
	Up to proponent

	Up to proponent


	
	TBS ()
	Up to proponent

	Up to proponent


	
	Number of repetitions ()
	Up to proponent


	
	OCC length 
	Up to 4

	
	OCC sequence
	Up to proponent

	
	Number of UE
	Up to 4

	
	Velocity of UE
	3km/h

	receiver
	Receiver algorithm
	MMSE

	
	Channel estimation
	Real channel estimation

	KPI
	SNR at 10% BLER
	Report for baseline and OCC schemes

	
	Aggregated throughput 
	Total throughput of up to 4 UEs multiplexed






The following agreements were made in RAN1#116bis Changsha:

	Agreement
For the NPUSCH evaluation assumptions, update the DMRS configuration, as follows:

	DMRS configuration 
	For baseline evaluations:
OS#4 per slot for 3.75kHz
OS#3 per slot for 15kHz

For OCC evaluations:
Up to proponent

	For baseline evaluations:
OS#3 per slot for 15kHz

For OCC evaluations:
Up to proponent




Agreement
At least the following NPRACH OCC schemes are considered by RAN1 for study:
· Intra-symbol group OCC
· Inter-symbol group(s) OCC
· Inter-repetition OCC 

Agreement
The study of OCC for NPRACH does not consider NPRACH format 2.

Agreement
The following evaluation assumptions are used for the study of OCC for NPRACH:

	
	Parameter
	value

	Scenario
	Orbit and elevation angle
	GEO at 12.5 degrees; LEO600 at 30 degrees

	Channel and impairments
	carrier frequency
	2GHz

	
	Channel model
	NTN-TDL-C
The channels from different UE are independent.

	
	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs
Variation of frequency error is negligible.

	
	Timing error
	Uniform random selection from [-97Ts, +97Ts] for all UEs
Timing drift 80us/s for LEO600 and 0 for GEO.

	
	Power imbalance
	Uniformly distributed between +Pimb and -Pimb for all UEs
Proponent to report the value of Pimb (can be zero) and justification for the chosen value

	Transmitter
	NPRACH format
	1 or 0

	
	MIMO scheme
	SISO

	
	Number of repetitions ()
	Up to proponent


	
	OCC length 
	Up to proponent

	
	OCC sequence
	Up to proponent

	
	Number of UE
	Up to proponent

	
	Velocity of UE
	3km/h

	
	Total NPRACH time / frequency resource utilisation
	To be reported by proponent. 


	KPI
	Target detection probability
	99%

	
	Target false alarm probability
	0.1%

	
	SNR operating point
	Report SNR where target detection probability and false alarm probability are reached for baseline and OCC schemes



Agreement
OCC multiplexing is not supported between a UE using NPUSCH format 1 with 3.75kHz SCS and another UE using NPUSCH format 1 with 15kHz SCS.

Agreement
For OCC of NPUSCH format 1, RAN1 will not consider multiplexing more than 4 UEs.

Agreement
For single-tone DMRS when OCC is applied to NPUSCH format 1, RAN1 considers at least the following for further study:
· TDM of DMRS. The time domain locations of DMRS for different UEs are different. No OCC is applied for the DMRS of different UEs. 
· FFS: Detailed mapping 
· CDM of DMRS. The time domain locations of DMRS for different UEs are the same. Different OCCs are applied for the DMRS of different UEs. 
· FFS: Detailed mapping
· Other schemes are not precluded, including combinations of the above


Agreement
For the NPUSCH evaluation assumptions, update the frequency error assumption, as follows.

	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs
Variation of frequency error is negligible.
For GEO, the same frequency error is applied to each subframe of a transport block.
For LEO, the same frequency error is applied to each subframe of a segment (if applied in the evaluation). Companies to report their assumption on frequency error across segments.








The following agreements were made in RAN1#117 Fukuoka:

	
Agreement
For 3.75kHz single-tone OCC for NPUSCH format 1, RAN1 supports either symbol-level OCC or slot-level OCC. Other OCC schemes are not pursued.
For 15kHz single-tone OCC for NPUSCH format 1, RAN1 supports either symbol-level OCC or slot-level OCC. Other OCC schemes are not pursued.

Agreement
Inter-repetition OCC for NPRACH is not studied further in RAN1.

Agreement
· For the time-domain DMRS pattern (including blanked DMRS, if any):
· For 15kHz single-tone, RAN1 strives to reuse the Rel-17 DMRS pattern
· For 3.75kHz single-tone
·  RAN1 studies
· Rel-17 DMRS pattern
· A new DMRS pattern
· The DMRS overhead (including blanked DMRS, if any) for OCC is the same as for Rel-17

Agreement
The Rel-17 guard period locations and length for NB-IoT 3.75kHz UL slot are preserved when OCC is applied to NPUSCH format 1.




The following agreements were made in RAN#118bis Maastricht:

	Agreement
RAN1 studies whether the following types of UL transmission gap will impact the design of OCC for IoT-NTN when considering e.g. phase continuity
· UL gaps for synchronization (from Rel-13)
· Gaps around NPRACH occasions
· UL timing adjustment gaps and segmentation for IoT-NTN (from Rel-17)
· TDM DMRS that are muted
· Guard periods for 3.75kHz UL transmissions


Agreement
The following combinations are considered for further simulation in RAN1 for 3.75kHz SCS OCC for NPUSCH format 1:
· Option 1: OCC2, Symbol-level, TDM DMRS
· Option 2: OCC2, Symbol-level, CDM DMRS with new pattern
· Option 3: OCC2, Slot-level, TDM DMRS
· Option 4: OCC2, Slot-level, CDM DMRS with legacy pattern
· Option 6: OCC4, Symbol-level, CDM DMRS with new pattern

The following combinations are considered for further simulation in RAN1 for 15kHz SCS OCC for NPUSCH format 1:
· Option 1: OCC2, Symbol-level, TDM DMRS
· Option 3: OCC2, Slot-level, TDM DMRS
· Option 4: OCC2, Slot-level, CDM DMRS with legacy pattern
· Option 5: OCC4, Symbol-level, TDM DMRS
· Option 7: OCC4, Slot -level, TDM DMRS
· Option 8: OCC4, Slot-level, CDM DMRS with legacy pattern

Note 1: For TDM, the legacy DMRS pattern, with DMRS symbols appropriately muted/blanked is used. Companies to report their assumption on whether spreading is applied to the legacy DMRS pattern for 15 kHz SCS.
Note 2: Companies to report DMRS sequence applied.

Agreement
For 3.75kHz SCS, NPUSCH format 1 simulations are performed using an appropriate MCS with SNR at least in the range of -8dB to 0dB.




The following agreements were made in RAN1#118bis Hefei:

	Agreement
At least the following schemes are supported for single-tone:
· For 3.75kHz SCS OCC for NPUSCH format 1:
· OCC length 2, Symbol-level
· FFS: DMRS pattern(s)
· For 15kHz SCS OCC for NPUSCH format 1: 
· OCC length 2, Slot-level, CDM DMRS with legacy pattern
· FFS: CDM details, e.g. with or without spreading

Agreement
For NPRACH transmission, inter-symbol group OCC is not further studied.

Agreement
For support of single-tone OCC for NPUSCH format 1, RAN1 studies:
· The parameters that need to be signalled, considering the following:
· OCC codeword
· Enabling of OCC feature
· FFS: other parameters
· For dynamic grant in RRC CONNECTED, study which and whether any parameters are signalled via DCI and which and whether any parameters are signalled by RRC
· FFS: whether/how to support cases other than dynamic grant in RRC CONNECTED, e.g. Msg3, PUR, CB Msg3 EDT







The following agreements were made in RAN1#119 Orlando:

	[bookmark: _Hlk190656229]Agreement
For 3.75kHz SCS OCC for NPUSCH format 1, the maximum OCC length is 2 for connected mode.

Agreement
For single tone 15kHz SCS Slot-level OCC for NPUSCH format 1, OCC length larger than 2 is not supported.

Agreement
For NPUSCH Format 1 single-tone 15kHz SCS, RAN1 studies at least the following options for CDM DMRS with legacy pattern for down-selection:
· Option 1: DMRS symbols are spread before the OCC is applied, e.g. according to the formula:

Where: M is the OCC length, q is the assigned OCC codeword for the UE and  is the reference signal sequence defined in TS36.211 section 10.1.4.1.1
· Option 2: DMRS symbols are not spread before the OCC is applied. 
· Option 2_1: OCC is applied to the legacy complex-valued DMRS symbol used in slot 1 and slot 2, e.g. according to the formula: 
· Option 2_2: OCC is applied to the complex-valued DMRS symbol used in slot 1 and slot 2. Depending on the OCC codeword, different DMRS sequence is used.
· Option 3: DMRS symbols are not spread and OCC is not applied.  
· Legacy complex-valued DMRS symbol is used in slots corresponding to an OCC codeword of NPUSCH. Different DMRS sequences are used for multiplexed UEs.

Agreement
For NPUSCH Format 1 single-tone 15kHz SCS, the slot-level scheme for non-DMRS symbols is that spreading is performed in the unit of one slot.
· Note: whether RU length is extended or not after applying OCC is a separate discussion.

Agreement
For support of single-tone OCC for NPUSCH format 1 for connected mode, the parameters that need to be signalled are:
· OCC sequence index
· Enabling of OCC feature
· FFS: whether signaling is explicit or implicit


[bookmark: _Hlk190664042]Agreement
The following response is sent in reply to RAN2 LS R1-2409343:

Response to RAN2: The OCC solution that RAN1 is working on may be applied to CB-Msg3 NPUSCH format 1 single tone at least for OCC length 2, for the subcarrier spacing(s) for which CB-Msg3 is supported, when the power imbalance is small. The design details for the OCC solution are ongoing.

Action to RAN2: RAN1 respectfully asks RAN2 to take the above information into account.

R1-2410894

Agreement
The draft LS reply to RAN2 is endorsed in R1-2410894. Final LS in R1-2410895.




The following agreements were made in RAN1#120 Athens:
	Agreement
For the support of OCC length 2 for NPUSCH Format 1 single-tone with 3.75 kHz SCS and 15 kHz SCS, the orthogonal sequences are [1 1; 1 -1].

[bookmark: _Hlk194906385]Working assumption
For 3.75kHz SCS OCC for NPUSCH format 1, support TDM DMRS over 4 slots where DMRS are transmitted in the first 2 slots and DMRS REs are blanked in the next 2 slots, or vice-versa, where the DMRS REs are as in legacy NB-IoT and the guard period within the slot is as in legacy NB-IoT.
Send LS to RAN4 asking whether there would be any issue (e.g. phase continuity) for supporting such TDM DMRS for IoT NTN.


Agreement
Send the following LS to RAN4:

Overall description

RAN1 has made the following working assumption on the DMRS pattern for OCC for 3.75kHz SCS OCC for NPUSCH format 1:

For 3.75kHz SCS OCC for NPUSCH format 1, support TDM DMRS over 4 slots where DMRS are transmitted in the first 2 slots and DMRS REs are blanked in the next 2 slots, or vice-versa, where the DMRS REs are as in legacy NB-IoT and the guard period within the slot is as in legacy NB-IoT.
  
Question:

1. From a RAN4 perspective, is it feasible to introduce support of TDM DMRS, as per the description above, in Rel-19?

Agreement
The draft LS to RAN4 in R1-2501621 is endorsed. Final LS in R1-2501622.

Agreement
For CONNECTED mode, UE-specific RRC signalling is used for enabling of the OCC feature.

Conclusion
RAN1 did not reach consensus on whether OCC for NPRACH is beneficial or not. RAN1 will not specify support for OCC for NPRACH in Rel-19 IoT NTN.




The following agreements were made in RAN1#120bis Wuhan:

	Agreement
For the 3.75kHz SCS symbol-based OCC scheme, the granularity of spreading for data is one symbol.

Agreement
Dynamic activation / deactivation of OCC is supported by DCI.
· FFS: details of signalling by DCI

[bookmark: _Hlk198294610]Conclusion
RAN1 assumes no specification change to support pairing UEs with different modulation orders.

Agreement
For 3.75kHz SCS OCC for NPUSCH format 1, RAN1 down selects between the following mappings between DMRS sequence samples and active TDM DMRS slots:
· Option 1: Sequential mapping of samples of the original DMRS sequence to active DMRS slots 
· Option 2: Dropping of samples of the original DMRS sequence in blanked slots

R1-2502332	FL Summary #2 for IoT-NTN	Moderator (Sony)


Agreement
For NPUSCH Format 1 single-tone 15kHz SCS, for CDM DMRS with legacy pattern:
· DMRS symbols are spread before the OCC is applied
· Option 1_1: according to the formula:
           , m=0, …, M-1
Where: M is the OCC length, q is the assigned OCC codeword for the UE,  is the reference signal sequence defined in TS36.211 section 10.1.4.1.1 and X is the total number of slots in the NPUSCH transmission after OCC is applied 


Agreement
The OCC sequence index is signalled using DCI format N0.

Agreement
The RRC parameters for IoT-NTN UL capacity enhancements are:

	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific

	NPUSCH-ConfigDedicated-NB
	npusch-OCC-Enabled
	new
	The parameter is used to enable OCC for NPUSCH format 1 single tone. 
	ENUMERATED {‘true’}
	UE-specific




[bookmark: _Hlk198533011]Agreement
For indicating OCC sequence index and activation / deactivation, the following fields may be repurposed or constrained to be not present in the DCI:
· Modulation and coding scheme
· Repetition number
· Redundancy version
· Number of scheduled TB for Unicast
· Subcarrier indication  
· Resource reservation 




The following agreements were made in RAN1#121 Malta:

	Agreement
Confirm the following working assumption from RAN1#120 Athens:
“For 3.75kHz SCS OCC for NPUSCH format 1, support TDM DMRS over 4 slots where DMRS are transmitted in the first 2 slots and DMRS REs are blanked in the next 2 slots, or vice-versa, where the DMRS REs are as in legacy NB-IoT and the guard period within the slot is as in legacy NB-IoT.”

Agreement
The total number of slots in the NPUSCH transmission after OCC is applied is  , where the parameters have the legacy definitions in TS36.211 and .

Agreement
For 3.75kHz SCS, the TDM DMRS positions that are activated within the TDM DMRS pattern are associated at least with the OCC sequence index.

Agreement
When the OCC is configured by RRC, if the number of repetitions of NPUSCH Format 1 is equal to 1, the DCI is interpreted as per legacy, otherwise:
· For 15kHz SCS:
· the reserved states in the subcarrier indication field are used to indicate the location of subcarriers, OCC sequence index and OCC activation / deactivation
· For 3.75kHz SCS:
· The redundancy version field is repurposed to indicate [OCC activation / deactivation or OCC sequence index]
· Down-select between:
· Option 1: The fields “subcarrier indication” and “modulation and coding scheme” are jointly encoded to indicate the location of the subcarriers, the value of ITBS and [OCC activation / deactivation or OCC sequence index]
· Option 2: the MSB bit of “modulation and coding scheme” is used to indicate [OCC activation / deactivation or OCC sequence index]



Agreement
For 3.75kHz SCS OCC for NPUSCH format 1, the following mappings between DMRS sequence samples and active TDM DMRS slots is applied:
· Option 1: Sequential mapping of samples of the original DMRS sequence to active DMRS slots

Agreement
For the TDM DMRS positions that are activated within the TDM DMRS pattern:

For an NPUSCH format 1 with 3.75kHz SCS allocated to start in slot m, the NPUSCH is postponed to start in the next slot, whose index satisfies (SFN * 5 + ns) mod 4 = 0. The UE transmits TDM DMRS in the nth slot after the start of its NPUSCH transmission according to: 
	Criterion
	DMRS activity

	
	OCC sequence index 0 [1 1]
	OCC sequence index 1 [1 -1]

	n mod 4 = 0
	ON
	OFF

	n mod 4 = 1
	ON
	OFF

	n mod 4 = 2
	OFF
	ON

	n mod 4 = 3
	OFF
	ON




Agreement
For 3.75kHz SCS:
· RV indicates activation / deactivation. 
· The UE initiates NPUSCH format 1 transmission with 

Agreement
For 3.75kHz SCS:
The fields “subcarrier indication” and “modulation and coding scheme” are jointly encoded to indicate the location of the subcarriers, the value of ITBS and OCC sequence index. The joint encoding does not support indication of ITBS = 10. 

Agreement
For NPUSCH Format1, Symbol-level OCC applied to 3.75kHz SCS single tone and Slot-level OCC applied to 15kHz SCS single-tone, the same RV value is used within an OCC group for  slots, where M is the OCC length. RV cycling is performed across the OCC groups. 
Note: the number of RVs is /M.
Note: the RV sequence is as in legacy specifications.


R1-2503613	LS on CB-msg3-EDT	RAN2, MediaTek
RAN2 is requesting RAN1 input on physical layer parameters for CB-Msg3-EDT procedure. Response needed. To be handed in agenda item 9.11. Moderator: Gilles (MediaTek).




At RAN1#122 Bangalore, the following agreements were made:


	Agreement
TP_4_2_1v4 below is endorsed for TS36.211 clause 10.1.4.1.1.2.

	Reason for change:
	Ambiguous mapping of between reference signal sequence and OCC sequence for 3.75kHz SCS. Unnecessary text included in the specification.

	Summary of change:
	Definition of reference signal sequence linked directly to the OCC sequence.

Text on start time and postponement of NPUSCH transmission that is a duplicate of text in TS36.213 is removed.

Redundant text that replicates the main definition of reference signal sequence removed.

	Consequences if not approved:
	The mapping between reference signal sequence and OCC sequence would be ambiguous.

Specifications would include replicated text.

	Clauses affected:
	10.1.4.1.1.2

	10.1.4.1.1.2	OCC reference signal sequence for  with 
For a UE communicating over NTN, the OCC reference signal sequence  for  is defined by



where
-	
-	
-	
-	 if the DCI indicates OCC sequence , and   otherwise.the DCI selects one of
-	
-	
For NPUSCH Format 1 transmission with , the start of the NPUSCH Format 1 transmission is as described in clause 16.5.1 of [4] which when OCC is applied is postponed to the next slot whose index satisfies . After the start of the NPUSCH Format 1 transmission the DMRS symbols are transmitted according to
-	if 
-	 for 
-	0 for 
-	if 
-	0 for 
-	 for 




Agreement
TP_4_3_1v4 in section 5 of R1-2506530 is endorsed for TS36.212.

Agreement
TP_4_5_1v4 in section 5 of R1-2506530 is endorsed for TS36.211.

Agreement
TP_4_7_1v4 in section 5 of R1-2506530 is endorsed for TS36.211.

Agreement
TP_4_7_2v4 in section 5 of R1-2506530 is endorsed for TS36.212.

Agreement
TP_4_8_1v4 in section 5 of R1-2506530 is endorsed for TS36.211 with the following update to the summary of change:

	Summary of change:
	Following postponement due to an NPRACH occasion, the NPUSCH transmission restarts in the first subframe slot that 




R1-2506588	FL Summary #2 for Rel-19 IoT-NTN maintenance	Moderator (Sony)
From Thursday session
Agreement
The TP below is endorsed for TS36.213 clause 16.5.1.

	Reason for change:
	The interleaved pattern for multi-TB NPUSCH transmission is contradictory with the OCC group of  slots.

	Summary of change:
	When OCC is activated, the interleaved TB for multi-TB NPUSCH format1 is transmitted in the unit of .

	Consequences if not approved:
	OCC is not supported when the NPUSCH transmission with multi-TB is configured with interleaved mode.

	Clauses affected:
	16.5.1

	============================ Unchanged Text Omitted ===================================
-	For , 
-	if the UE is configured with higher layer parameter npusch-MultiTB-Config set to 'interleaved', and NPUSCH corresponding to a NPDCCH with DCI CRC scrambled by C-RNTI, and  where  for ,  otherwise.
-	NB-IoT UL slots  with  are associated with TBr+1 , .  if  and the UE is configured with higher layer parameter npusch-OCC-Enabled,  and OCC enabled is indicated in the corresponding DCI Format N0,  otherwise.
-	otherwise,
-	NB-IoT UL slots  with  are associated with TBr+1 , .
============================ Unchanged Text Omitted ===================================



Agreement
The TP below is endorsed for TS36.211 clause 10.1.3.1.

	Reason for change:
	Incorrect or ambiguous definition of scrambling sequence reinitialization times for OCC.

	Summary of change:
	
The scrambling sequence for OCC is reinitialized after  xtransmissions of the codeword, as shown in the figure below, where the scrambling sequence S1 is reinitialized for each transmission of a codeword that is spread by a factor  . The mapped symbols X in RU1 are identical to the mapped symbols Y in RU2. 
 [image: A diagram of a virus

AI-generated content may be incorrect.]

	Consequences if not approved:
	Scrambling sequence when OCC is applied is incorrect or ambiguous.

	Clauses affected:
	10.1.3.1

	-------------------- start of TP#1 for 36.211 --------------------
10.1.3.1 Scrambling
*** Unchanged parts are omitted ***








Scrambling shall be done according to clause 5.3.1. For a UE communicating over NTN in FDD operation and if the higher layer parameter npusch-OCC-Enabled is configured, OCC is indicated as enabled in DCI Format N0 as described in [3], and , the scrambling sequence shall be reinitialized with  after every  xtransmissions of the codeword with  and  set to the first slot and the frame, respectively, used for the transmission of the repetition. The quantity  is given by clause 10.1.3.6. Otherwise the scrambling sequence generator shall be initialised with  where  is the first slot of the transmission of the codeword. In case of NPUSCH repetitions, the scrambling sequence shall be reinitialised according to the above formula after every  transmissions of the codeword with  and  set to the first slot and the frame, respectively, used for the transmission of the repetition. The quantity  is given by clause 10.1.3.6. 
*** Unchanged parts are omitted ***
-------------------- end of TP#1 ---------------------------------



Conclusion
OCC for RRC IDLE mode cases, e.g. PUR/EDT/Msg3 are not supported in Rel-19.




At RAN1#122bis Prague, the following agreements were made:


	Conclusion
Specification changes for handling UL gaps for synchronisation (from Rel-13) are not supported in Rel-19.

Conclusion
OCC for multi-tone transmissions of NPUSCH format 1 is not supported in Rel-19.

Agreement
Endorse TP#1_CB4 in section 5 of R1-2508044 for Clause 16.4.2 and 10.1.2.1 of TS36.213.

Agreement
Endorse TP#2_CB4 in section 5 of R1-2508044 for NB-IoT Clause 6.4.3.2 of TS36.212

Agreement
Endorse TP#3_CB4 in section 5 of R1-2508044 for eMTC Clause 5.3.3.1.12 of TS36.212

Possible Agreement
The TP in [FL5] Proposal 4_8_2v6 in section 8 of R1-2508125 is endorsed.
Conclusion: this issue is postponed to RAN1#123.



[bookmark: _Toc214087051]Maintenance Issues

The following issues are discussed in the input documents to this meeting:

	Issue
	Document / TP
	Spec
	Clause

	UL gaps for segment precompensation
	Vivo TP#1
	36.211
	10.1.3.6

	
	Nokia: Proposal 4 (TP1, TP2)
	36.211
	10.1.3.6

	
	HW TP#1
	36.211
	10.1.3.6

	
	CATT: Proposal 1
	
	

	
	ZTE: Proposal 1 (no change)
	
	

	
	Ericsson: TP3
	36.213
	16.1.2

	
	Qualcomm: TP2
	36.213
	16.1.2

	UL gaps for reserved resources
	Vivo TP#2
	36.211
	10.1.3.6

	
	Nokia: Proposal 2
	36.211
	10.1.3.6

	
	HW TP#2
	36.211
	10.1.3.6

	
	CATT: Proposal 2
	
	

	
	ZTE: Proposal 2 (no change)
	
	

	
	Ericsson: TP2
	36.211
	10.1.3.6

	
	Qualcomm: TP3
	36.211
	10.1.3.6

	OCC for TA adjustment
	Nokia: Proposal 6
	36.213
	16.1.2

	CB-RNTI
	HW TP#3
	36.213
	16.6

	
	ZTE: Proposal 3
	36.211
	10.2.3.4
10.2.5.5
10.2.6

	
	ZTE: proposal 4
	36.213
	7.1
8.0
16.4.1
16.5.1

	
	Ericsson TP1
	36.213
	Table 7.1-8

	Timing for CB-Msg3
	Vivo TP#10
	36.213
	8.0

	
	Vivo TP#11
	36.213
	16.1.2



[bookmark: _Toc214087052]UL gaps: segmented transmissions

The following proposals are made related to the handling of UL gaps due to segmented transmissions.

	Issue
	Document / TP
	Spec
	Clause

	UL gaps for segment precompensation
	Vivo TP#1
	36.211
	10.1.3.6

	UL gaps for segment precompensation
	Nokia: Proposal 4 (TP1, TP2)
	36.211
	10.1.3.6

	UL gaps for segment precompensation
	HW TP#1
	36.211
	10.1.3.6

	UL gaps for segment precompensation
	CATT: Proposal 1
	
	

	UL gaps for segment precompensation
	ZTE: Proposal 1 (no change)
	
	

	UL gaps for segment precompensation
	Ericsson: TP3
	36.213
	16.1.2

	UL gaps for segment precompensation
	Qualcomm: TP2
	36.213
	16.1.2





The following proposals were made:

	Vivo

[bookmark: _Ref213426385]Proposal 1: UE is not expected that OCC is activated but an OCC group cannot be aligned with a segment, TP#1 could be considered. 

[bookmark: _Toc214087053]TP#1 for segment length
Spec: TS36.211
Reason for change: When segment is configured, UE is not expected to be enabled with OCC if a segment is not aligned with OCC group that consists of X slots, otherwise, the OCC orthogonality will be broken.
Summary of change: Clarify in the spec that, UE is not expected to be enabled with OCC if segment is not aligned with OCC groups.
Consequences if not approved: OCC orthogonality cannot be maintained.
Clauses affected: 10.1.3.6
	[bookmark: _Toc214087054]10.1.3.6	Mapping to physical resources
=================== Omitted ===================
For a UE communicating over NTN, after transmissions (and/or postponements due to NPRACH) of  time units, for frame structure type 1 for FDD, a transmission gap of  time units shall be counted for the NPUSCH resource mapping but not used for transmission of the NPUSCH according to the UE capability ntn-SegmentedPrecompensationGaps-r17 as specified in 3GPP TS 36.331 [9].  UE is not expected that the quantitiy  provided by higher layers is not a multiple of X slots, where X=4 for  3.75kHz and X=2 for 15kHz, when the higher layer parameter npusch-OCC-Enabled is configured, OCC is indicated as enabled in DCI Format N0 as described in [3], and . TThe quantity  is provided by higher layers, and the quantity of  is configured by higher layers based on the UE capability if signalled.






	Nokia

[bookmark: _Hlk213463526]Proposal 3: RAN1 to support that the UE shall drop all symbols that are spread according to the OCC length, when at least one symbol is part of the segmented gap.
Based on above discussion, we propose the following TP1 for 36.211
	Reason for change:
	The OCC group should be complete and fully aligned between UEs, but segment based gap will make the OCC group incomplete and impact the orthogonality of OCC or DMRS for OCC.

	
	

	Summary of change:
	 is extended to be a multiple of OCC length when OCC is applied.

	
	

	Consequences if not approved:
	When  is not multiple of OCC length, the OCC orthogonality will be destroyed for transmission just after the segment based gap.


· 10.1.3.6
<omitted text>
For a UE communicating over NTN, after transmissions (and/or postponements due to NPRACH) of  time units, for frame structure type 1, a transmission gap of  time units shall be counted for the NPUSCH resource mapping but not used for transmission of the NPUSCH according to the UE capability ntn-SegmentedPrecompensationGaps-r17 as specified in 3GPP TS 36.331 [9]. The quantity  is provided by higher layers, and the quantity of  is configured by higher layers based on the UE capability if signalled when OCC is not applied, or the quantity of  is configured by higher layers based on the UE capability if signalled and extended to the minimum value that is a multiple of the OCC length when OCC is applied. 
<omitted text>




	[bookmark: _Hlk196820403]Huawei

Proposal 1: For NPUSCH transmission with OCC, the NPUSCH symbols/slots overlapping with UL timing adjustment gaps for segmented pre-compensation should be postponed by 4 slots for 3.75kHz SCS or by 2 slots for 15kHz SCS.

Proposal 2: The quantity of  should be at least 8ms when OCC is enabled for 3.75kHz SCS NPUSCH.

TP#1 for Clause 10.1.3.6 of TS36.211
============================ Unchanged Text Omitted ===================================
For a UE communicating over NTN, after transmissions (and/or postponements due to NPRACH) of  time units, for frame structure type 1 for FDD, a transmission gap of  time units shall be counted for the NPUSCH resource mapping but not used for transmission of the NPUSCH according to the UE capability ntn-SegmentedPrecompensationGaps-r17 as specified in 3GPP TS 36.331 [9] when OCC is not enabled; otherwise, a transmission gap of the minimum integer multiple of X slots not smaller than  time units is inserted where the NPUSCH transmission is postponed, where X=4 for 3.75kHz and X=2 for 15kHz. The quantity  is provided by higher layers, and the quantity of  is configured by higher layers based on the UE capability if signalled. When the higher layer parameter npusch-OCC-Enabled is configured, OCC is indicated as enabled in DCI Format N0 as described in [3], and , the UE expects that the quantitiy  provided by higher layers is a multiple of X slots.
============================ Unchanged Text Omitted ===================================

	CATT

Proposal 1: Extending segment gap can be slightly supported, rather than change the segment length. 

	ZTE

Proposal 2: No specification change is needed for segment length and segment gap for precompensation when OCC is applied.


	Ericsson

Observation 1	In our understanding, given that the slot format structures of NPUSCH Format 1 do not have the DMRS symbol in none of the first two slots, to make OCC and segmented precompensation compatible, it should be enough using a gap length between segments consisting of 2 symbols.

Proposal 3	On “OCC and Segmented Precompensation Gaps,” adopt TP-3 (TS 36.213 clause 16.1.2) in this T-doc which incorporates a statement for using a gap length between segments consisting of 2 symbols when OCC is used.

TP-3 (TS 36.213): OCC and Segmented Precompensation Gaps
	[bookmark: _Toc214087055]16.1.2	Timing synchronization
Upon reception of a timing advance command, the UE shall adjust uplink transmission timing for NPUSCH, and SR if configured with higher layer parameter sr-WithoutHARQ-ACK-Config, based on the received timing advance command.
============================ Unchanged Text Omitted ===================================
For a NB-IoT UE communicating over NTN FDD, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by higher layers, as specified in 3GPP TS 36.331 [11]. If the UE is configured with higher layer parameter npusch-OCC-Enabled,  and OCC enabled, the supported gap length between segments for segmented uplink transmission is 2 symbols.
============================ Text End ===================================




	Qualcomm

Proposal 2: When a UE is scheduled with 3.75kHz SCS with OCC-2, the UE applies a pre-compensation segment length of at least 8ms
· Endorse TP2
TP2 (36.213)
Reason for change: Current specifications will result in loss of OCC orthogonality in the case where the segment length for segmented precompensation is shorter than 8ms
Summary of change: A precompensation gap of at least 8ms is applied in case of OCC being used for 3.75kHz SCS
Consequences if not approved: Loss of orthogonality in OCC for 3.75kHz SCS in case the configured segment length is shorter than 8ms.
[bookmark: _Toc214087056]16.1.2	Timing synchronization
<Unchanged parts omitted>
For a NB-IoT UE communicating over NTN FDD, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by higher layers, as specified in 3GPP TS 36.331 [11], except for a NPUSCH transmission with 3.75kHz subcarrier spacing with OCC enabled, for which the uplink segment transmission duration is .








FL’s summary of company positions is:


	Proposal
	Company views

	 should be a multiple of “OCC group length”: X=4 slots for  3.75kHz and X=2 slots for 15kHz
	Vivo: segment length should at least cover an “OCC group” length (FL: assume this is to ensure the DMRS pattern is not corrupted)

HW: only apply rule for X=4 slots to 3.75kHz SCS. This configuration ensures that the TDM DMRS pattern is not corrupted for 3.75kHz SCS

Qualcomm: For 3.75kHz, precompensation segment length is at least 8ms (to avoid corruption of DMRS patterns)

CATT, ZTE: do not support (FL: assumes that this is because the network can signal an appropriate segment length)

	Postpone NPUSCH by X=4 slots for  3.75kHz and X=2 slots for 15kHz if there is an overlap with timing adjustment gaps 
	HW

ZTE: do not support since resource wastage is too great, especially when required gaps are small (e.g. one symbol)

	 is extended to minimum value that is a multiple of the OCC length
	Nokia: If part of the OCC codeword is dropped, drop the whole codeword. Dropping a whole “OCC group” is too inefficient.

CATT: support increase of segment gap duration

	Precompensation gap length is 2 symbols when OCC is applied.
	Ericsson: first 2 OFDM symbols are not used for DMRS at both 15kHz and 3.75kHz




FL view is :
· There is some converged support for ensuring that the precompensation segment length is at least 4 slots / 8ms for 3.75kHz SCS in order to avoid corruption of the TDM DMRS pattern.
· There are differing views on whether the precompensation gap length should be altered. There seems general consensus that dropping / postponing an OCC group (4 slots for 3.75kHz SCS, 2 slots for 15kHz SCS) is excessive and it is preferable to drop only the OCC length (2 symbols at 3.75kHz / 2 slots at 15kHz)
· However, FL thinks that the dropping operation can be performed at the eNB, rather than at the UE (the eNB doesn’t decode any received OFDM symbols that may contribute to corrupted OCC codewords)

The following proposal (based on the Qualcomm TP) is hence made:


[FL1] Proposal 4_1_1v1: Endorse proposal TP_4_1_1v1.

	TP_4_1_1v1

TS36.213 clause 16.1.2

	Spec
	TS36.213

	Reason for change:
	Current specifications will result in loss of OCC orthogonality in the case where the segment length for segmented precompensation is shorter than 8ms for 3.75kHz SCS. 

	Summary of change:
	A precompensation gap of at least 8ms is applied in case of OCC being used for 3.75kHz SCS.

	Consequences if not approved:
	Loss of orthogonality in OCC for 3.75kHz SCS in case the configured segment length is shorter than 8ms.

	Clauses affected:
	16.1.2

	[bookmark: _Toc214087057]16.1.2	Timing synchronization
<Unchanged parts omitted>
For a NB-IoT UE communicating over NTN FDD, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by higher layers, as specified in 3GPP TS 36.331 [11], except for a NPUSCH transmission with 3.75kHz subcarrier spacing with OCC enabled, for which the uplink segment transmission duration is .



[FL1] Companies are invited to comment on proposal 4_1_1v1:

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[FL1] Question 4_1_2v1: Does the   need changing for OCC operation with UL segmented transmissions?

Companies are invited to answer / provide proposals related to question 4_1_2v1.

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[bookmark: _Toc214087058]UL gaps: Reserved resources

The following proposals are made related to the handling of UL gaps for reserved resources.

	Issue
	Document / TP
	Spec
	Clause

	UL gaps for reserved resources
	Vivo TP#2
	36.211
	10.1.3.6

	UL gaps for reserved resources
	Nokia: Proposal 2
	36.211
	10.1.3.6

	UL gaps for reserved resources
	HW TP#2
	36.211
	10.1.3.6

	UL gaps for reserved resources
	CATT: Proposal 2
	
	

	UL gaps for resource reservation
	OPPO: Proposal 3, Proposal 4
	
	

	UL gaps for reserved resources
	ZTE: Proposal 2 (no change)
	
	

	UL gaps for reserved resources
	Ericsson: TP2
	36.211
	10.1.3.6

	UL gaps for reserved resources
	Qualcomm: TP3
	36.211
	10.1.3.6



In an LS [2], RAN2 have confirmed that IoT-NTN can operate in-band to NR-NTN. Hence, RAN1 needs to consider the operation of IoT-NTN with reserved resources for NR NTN.
· ZTE consider that the guard band scenario is mainly considered in the LS from a RAN4 perspective, not the in-band scenario.

The LS exchange between RAN4 and RAN2 (CC: RAN1) is as follows:

	R4-2503035: LS from RAN4 to RAN2

RAN4 introduced the inband operation for NTN IoT in NR NTN in TEI18. RAN4 has assumed there is no RAN2 impact. RAN4 has made below agreements 
•	In Rel-18, UE is only required to support the same operation mode for anchor and non-anchor carriers
•	For in-band operation, RRC signalling should indicate guardband-r13 in operationModeInfo IE in MasterInformationBlock-NB during UE conformance tests.
•	in Rel-18 for in-band operation, UE is not expected to access a cell indicating inband-SamePCI or inband-DifferentPCI in operationMode IE in MasterInformationBlock-NB.

RAN4 would like to respectfully ask RAN2 to confirm above assumptions aligning with RAN2 specification.

	R2-2503064: LS reply from RAN2 to RAN4 (cc: RAN1)

RAN2 has discussed the RAN4 agreements related to the introduction of the inband operation for NTN IoT in NR NTN and can confirm their feasibility from RAN2 perspective.
RAN2 will continue to assess if any clarification in RAN2 specs is needed in the next RAN2 meeting.






A summary of the current operation of NB-IoT with regard to reserved resources is (details are in TS36.211 section 10.1.3.6):
· NPUSCH should be postponed to the next NB-IoT subframe that is not fully reserved (15kHz) or next slot (3.75kHz), if it collides with a fully reserved subframe for NR.
· NPUSCH should be dropped for parts of an NB-IoT transmission with a partially reserved subframe for NR.


The following observations are made in input documents:
· If there are reserved resources, all IoT-NTN UEs should be assigned reserved resources by DCI. [vivo]
· Postponement / dropping should be common and aligned for all OCC-ed UEs.
· For collision with NPRACH, NPRACH is always aligned with an 8ms boundary and the OCC resource is postponed to the next subframe that satisfies . [vivo]
· 8ms alignment means that NPRACH gaps are always aligned with an “OCC group” [vivo]
· Reserved resources are not aligned with 8ms boundaries
· Granularity of postponement due to reserved resources needs to be defined [vivo]
· For 15kHz, the existing postponement rule (that the NPUSCH is postponed by one subframe = 2 slots) is compatible with the OCC group length for 15kHz SCS and hence no change is required [vivo]
· For 3.75kHz, the existing postponement rule for fully overlapped resources is based on the length of the reserved resources (where the reserved resources are not necessarily a multiple of 8ms).
· The restarting slot after postponement should hence satisfy  to be compatible with the TDM DMRS pattern [vivo]
· The postponement rule postpones NPUSCH to the next portion of NB-IoT resource that is 8ms and doesn’t collide with NR reserved resources. For frequent NR resource reservation (e.g. 10ms periodicity), this resource may not exist or be infrequent [Nokia]
· Postpone to next portion NB-IoT resource that is 4ms long and doesn’t collide with NR reserved resource [Nokia]
· More chances to find contiguous sections of 4ms of resource (than 8ms of resource) [Nokia]
· FL: assume this means that the “polarity” of the TDM DMRS pattern can change between UEs when there is a collision with reserved resources. Aren’t there cases when one of the UEs never has DMRS for some reserved resource patterns?
· The goal of the WI is UL capacity enhancement, so “optimisations” to UL capacity are OK [vivo]
· New rule would be an optimisation, since the problem can be resolved by network configuration [CATT][ZTE]
· 40ms (or more) reserved resource periodicity would align with OCC 8ms granularity [ZTE]
· Disable OCC for shorter NR reserved resource periodicities [ZTE]
· No optimisations in maintenance phase [ZTE]
· Over-reserving NR resource (e.g. reserving in granularities of 8ms) is not efficient from the NB-IoT perspective and hence is incompatible with UL capacity enhancement [vivo][OPPO]
· Proposal TP_4_2_1Av6 from RAN1#122bis needs clarification regarding cover sheet and that postponed slots are consecutive [Ericsson]
· OK to endorse proposal TP_4_2_1Av5 from RAN1#122bis [Qualcomm]

A summary of company proposals is:

	Proposal
	Company

	3.75kHz: postpone section of 4 slots that starts at to next 4 slots that do not overlap with NR reserved resources and satisfy 
	Vivo, HW, Ericsson, Qualcomm, OPPO

Note: both granularity of section to be postponed and place where postponed section is moved to are defined

	3.75kHz: postpone section of 2 slots that starts at to next 2 slots that do not overlap with NR reserved resources and satisfy 
	Nokia

Note: both granularity of section to be postponed and place where postponed section is moved to are defined

	3.75kHz: no change
	CATT, ZTE: can be resolved by network configuration


	15kHz: no change is required
	Vivo, HW, Nokia, OPPO




The following proposals are made:

	Vivo

Spec: TS36.211
Reason for change: Following a postponement due to the reserved resource, when OCC is applied for a 3.75kHz SCS, the NPUSCH transmission should be postponed at the granularity of an OCC group and restart at the next slot spanning over eight contiguous uplink subframes starting with the first slot satisfying   and not overlapping with any uplink subframe that is fully reserved.
Summary of change: Following postponement due to the reserved resource, the NPUSCH transmission with 3.75kHz is postponed at the granularity of an OCC group spanning 4 slots and restarts in the first slot satisfying ..
Consequences if not approved: OCC group will be interrupted by reserved resource in the NR/IoT NTN coexistence case.
Clauses affected: 10.1.3.6
	[bookmark: _Toc214087059]10.1.3.6	Mapping to physical resources
============= omitted ==============
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	In a subframe for  or a slot for  that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 
-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.
-	for , if a UE communicating over NTN in FDD operation, when the higher layer parameter npusch-OCC-Enabled is configured and OCC is indicated as enabled in DCI Format N0 as described in [3], and , the NPUSCH transmission in the 4 slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next 4 slots spanning over eight contiguous uplink subframes starting with the first slot satisfying   and not overlapping with any uplink subframe that is fully reserved , otherwise, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.
-	In a subframe for  or a slot for  that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============= Omitted ==============




	Nokia
Proposal 1: When OCC is enabled for NPUSCH with 3.75Hz SCS and NPUSCH is overlapped with full reserved UL subframe, OCC codeword postpone until there are 4 consecutive uplink subframes starting with the first slot satisfying (5nf + ns) mod 2=0 and not overlapping with any fully reserved UL subframe.
[bookmark: _Hlk213463501]Proposal 2: RAN1 should discuss the TP for OCC with reserved resource considering postpone until satisfying (5nf + ns) mod 2=0 and not overlapping with any uplink subframe that is fully reserved.
	Reason for change:
	Reserved resources within an OCC group will cause loss of orthogonality and performance degradation.

	
	

	Summary of change:
	OCC group that overlaps with fully reserved uplink subframes is postponed until 4 consecutive uplink subframes for 3.75kHz SCS not overlapping with any reserved resources.

	
	

	Consequences if not approved:
	OCC orthogonality destroyed and performance degradation for IoT-NTN using OCC when reserved resources are configured.


· 36.211 10.1.3.6
<omitted text>
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for and OCC is not enabled, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved, 

-	for  and OCC is enabled, the NPUSCH transmission in the 2 slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next slots spanning over 4 contiguous uplink subframes starting with the first slot satisfying   and not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
<omitted text>



	· TP#2 for Clause 10.1.3.6 of TS36.211
============================ Unchanged Text Omitted ===================================
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for  and OCC is not enabled, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.

-	for  and OCC is enabled, the NPUSCH transmission in the 4 slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next slots spanning over eight contiguous uplink subframes starting with the first slot satisfying  and not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============================ Unchanged Text Omitted ===================================

	Huawei

Proposal 4: For NPUSCH transmission with OCC, the NPUSCH slots overlapping with any fully reserved uplink subframes should be postponed by 4 slots for 3.75kHz SCS or by 2 slots for 15kHz SCS to not reserved uplink subframes.

	· TP#2 for Clause 10.1.3.6 of TS36.211
============================ Unchanged Text Omitted ===================================
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for  and OCC is not enabled, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.

-	for  and OCC is enabled, the NPUSCH transmission in the 4 slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next slots spanning over eight contiguous uplink subframes starting with the first slot satisfying  and not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============================ Unchanged Text Omitted ===================================





	CATT
[bookmark: OLE_LINK21]
Proposal 2: Prefer no spec changes on UL gaps for reserved resources.


	OPPO

Proposal 2: RAN1 should consider an effective solution to avoid the broken TDM DMRS group due to the reserved resource for 3.75kHz OCC transmission.
Proposal 4: When NPUSCH transmission with OCC collides with the reserved uplink symbols, the following options can be considered:
· Option 1: The SC-FDMA symbols in the NPUSCH transmission overlapping with the reserved symbols and the corresponding SC-FDMA symbols after spreading within an OCC group are punctured.
· Option 2: The NPUSCH transmission is postponed based on an OCC group for 15kHz SCS OCC or a TDM DMRS group for 3.75kHz SCS OCC.


	ZTE

Proposal 1: No specification change is needed for the coexistence of OCC and resource reservation.


	Ericsson

Proposal 2	On “OCC and Resource Reservation,” continue the discussions on “TP_4_2_1Av6”, and if consensus is reached, adopt TP-2 in this T-doc which incorporates into the “TP_4_2_1Av6 in section 8 of R1-2508125” the following aspects:
•	Clarifying “a UE communicating over NTN” (wording approach used in TS 36.211), that the slots under discussion are “consecutive” slots, and a revision in the header of the TP in both “Reason for change” and “Consequences if not approved”.

	
	Reason for change:
	For NB-IoT NTN, Fully fully overlapped reserved resources for 3.75kHz SCS will shift the timing of OCC codeword transmission, making it difficult to schedule pairs of UEs with OCC after overlap with reserved resources.

	
	

	Summary of change:
	For 3.75kHz SCS, an OCC transmission portion of 4 slots, where at least one slot within the portion overlaps with fully reserved uplink subframes, is postponed to the next subframe that satisfies .

	
	

	Consequences if not approved:
	Difficult to schedule pairs of UEs with OCC after overlap with reserved resources.It is not possible performing an OCC NPUSCH Format 1 transmission using 3.75 kHz SCS in the 4 consecutive slots, with the first slot satisfying  if one of those slots is an overlapping slot.

	Clauses affected
	7.1, 8.0, 16.4.1, 16.5.1



============================ Unchanged Text Omitted ===================================
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , if a UE communicating over NTN is configured with higher layer parameter npusch-OCC-Enabled,  and OCC enabled is indicated in the corresponding DCI Format N0, the NPUSCH transmission in the 4 consecutive slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next four consecutive slots spanning over eight contiguous uplink subframes starting with the first slot satisfying  and not overlapping with any uplink subframe that is fully reserved; Otherwise, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============================ Unchanged Text Omitted ===================================





	Qualcomm

Proposal 3: Endorse TP3 to solve the issue of 3.75kHz SCS with OCC colliding with reserved resources
	TP3 

TS36.211 clause 10.1.3.6

	Spec
	TS36.211

	Reason for change:
	Fully overlapped reserved resources for 3.75kHz will shift the timing of OCC codeword transmission, making it difficult to schedule pairs of UEs with OCC after overlap with reserved resources.

	Summary of change:
	For 3.75kHz SCS, an OCC transmission portion of 4 slots, where at least one slot within the portion overlaps with fully reserved uplink subframes, is postponed to the next subframe that satisfies . 

	Consequences if not approved:
	Difficult to schedule pairs of UEs with OCC after overlap with reserved resources.

	Clauses affected:
	10.1.3.6

	============================ Unchanged Text Omitted ===================================
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , if the UE is configured with higher layer parameter npusch-OCC-Enabled,  and OCC enabled is indicated in the corresponding DCI Format N0, the NPUSCH transmission in the 4 slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next four slots spanning over eight contiguous uplink subframes starting with the first slot satisfying  and not overlapping with any uplink subframe that is fully reserved; otherwise the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============================ Unchanged Text Omitted ===================================








The consensus seems to basically be that the final proposal (TP_4_2_1Av6) from RAN1#122bis should be endorsed, with some updates (as proposed by Ericsson). FL understands that this would be consistent with the proposals from vivo, OPPO, Huawei, Qualcomm and Ericsson. The alternative would be to not specify anything (which would be the status quo) or to adopt the proposal from Nokia. Hence FL proposes the following:


[FL1] Proposal 4_2_1v1: Endorse proposal TP_4_2_1v1.

	TP_4_2_1v1

TS36.211 clause 10.1.3.6

	Spec
	TS36.211

	Reason for change:
	For NB-IoT NTN, fully overlapped reserved resources for 3.75kHz SCS will shift the timing of OCC codeword transmission, making it difficult to schedule pairs of UEs with OCC after overlap with reserved resources.

	Summary of change:
	For 3.75kHz SCS, an OCC transmission portion of 4 slots, where at least one slot within the portion overlaps with fully reserved uplink subframes, is postponed to the next subframe that satisfies .

	Consequences if not approved:
	It is not possible to perform an OCC NPUSCH Format 1 transmission using 3.75 kHz SCS in the 4 consecutive slots, with the first slot satisfying  if one of those slots is an overlapping slot.

	Clauses affected:
	10.1.3.6

	============================ Unchanged Text Omitted ===================================
If higher layer parameter resourceReservationConfigUL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , if a UE communicating over NTN is configured with higher layer parameter npusch-OCC-Enabled,  and OCC enabled is indicated in the corresponding DCI Format N0, the NPUSCH transmission in the 4 consecutive slots, with the first slot satisfying  and including the overlapping slot, are postponed until the next four consecutive slots spanning over eight contiguous uplink subframes starting with the first slot satisfying  and not overlapping with any uplink subframe that is fully reserved; Otherwise, the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
============================ Unchanged Text Omitted ===================================




[FL1] Companies are invited to comment on proposal 4_2_1v1.

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	






[bookmark: _Toc214087060]TA adjustment

The following proposals are made related to the handling of TA adjustment.

	Issue
	Document / TP
	Spec
	Clause

	TA adjustment for OCC
	Nokia: Proposal 6
	36.213
	16.1.2



TS36.213 section 16.1.2 contains the following text:

	36.213, section 16.1.2

When the UE's uplink NPUSCH transmissions in NB-IoT uplink slot n and NB-IoT uplink slot n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1.




When an overlapped part of an OCC codeword is not transmitted due to a TA adjustment, orthogonality will be lost [Nok]. This is a problem if a TA adjustment is applied to one UE of an OCC pair, but the TA adjustment is not applied to the other UE of the OCC pair. Hence, Nokia propose:


	Nokia (R1-2507294): proposal 3

Proposal 3: When part of one OCC codeword is not transmitted because of the TA adjustment, the OCC codeword should not be transmitted, to guarantee the orthogonality of the OCC.




The full description of the issue (from the Nokia Tdoc) is:

	According to TS 36.213 the 6-bit Timing Advance Command can adjust N_TA,new = N_TA,old + (T_A – 31)*16, where the T_A is 0,1,2,…63. Thus the maximum possible timing adjustment per TAC is 32*16 Ts, i.e. 512 Ts.
According to TS 36.211 the cyclic prefix length for NPUSCH is 256 TS for the 3.75 kHz SCS and 160 Ts and 144 Ts for the first symbol and other symbols of a slot, when using the 15 kHz SCS. Thus the value of the Timing Advance Command (i.e. the overlapping part with the previous transmission) may exceed the NPUSCH cyclic prefix as shown in Figure 2.
 [image: ]
Figure 2. The TA adjustment can be larger than CP and impact the symbol transmission
[bookmark: _Hlk213463425]Observation 9: The value of the Timing Advance Command may exceed the NPUSCH cyclic prefix.

This means there are two cases：
1. The overlapped part is less than CP length, when the TA adjustment is small.
2. The overlapped part is larger than the CP length, when TA adjustment is large because of the inaccurate GNSS with UE moving or accumulated TA adjustment after long repetition (e.g. 10-40s). 

For the case 1 when the overlapped part is less than the CP length, not transmitting the overlapped part may not impact the orthogonality of the OCC codeword, depending on RAN4 requirement and exact length of the overlapped part.
While for the case 2 when the overlapped part is larger than the CP length, part of one symbol will not be transmitted and the orthogonality of OCC for that codeword between UEs will be destroyed.
Additionally, there are cases where only one UE of the OCC paired UEs receives the TA command and adjusts the TA in the OCC codeword. Then the OCC orthogonality will be destroyed for the paired UE.
[bookmark: _Hlk213463435]Observation 10: When one of the UE in OCC pairing does not transmit overlapped part because of the TA adjustment, the OCC orthogonality will be destroyed for both SCS 3.75kHz and SCS 15kHz.
To keep the orthogonality of OCC between the paired UEs, when one part of an OCC codeword is not transmitted because of TA adjustment, one simple way is the that OCC codeword(s) corresponding to the not transmitted part is also not transmitted. In other words, for 3.75 kHz SCS, the UE shall not transmit the overlapped symbol (the symbol impacted by the TA adjustment) and also not the corresponding symbol, which is part of the same OCC group.




Hence, Nokia make the following text proposal:

[FL1] Proposal 4_3_1v1: Support the following text proposal for handling the case when part of an OCC codeword is not transmitted due to TA adjustment:

	Spec
	36.213

	Reason for change:
	The OCC codeword should be complete and fully aligned between UEs, but overlapped part not transmitted will make the OCC codeword incomplete and impact the orthogonality of OCC.

	
	

	Summary of change:
	, the overlapped part and the repeated of it are not be transmitted. For , the the pairs of data symbols in the overlapped part are not transmitted.

	
	

	Consequences if not approved:
	The OCC orthogonality will be destroyed if only overlapped part is not transmitted.

	Clauses affected
	16.1.2

	[bookmark: _Toc214087061]16.1.2	Timing synchronization

*** Unchanged parts are omitted ***
When the UE's uplink NPUSCH transmissions in NB-IoT uplink slot n and NB-IoT uplink slot n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1 when OCC is not applied, otherwise if OCC is applied 
· for , the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1 and the repeated overlapped part in NB-IoT uplink slot n+2,
· for , the UE shall complete transmission of NB-IoT uplink slot n and not transmit the pairs of data symbols in the overlapped part of NB-IoT uplink slot n+1.

*** Unchanged parts are omitted ***



[FL1] Companies are invited to comment on proposal 4_3_1v1:

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[bookmark: _Toc214087062]CB-Msg3
In RAN1#122bis Prague, the following agreements were made relating to CB-Msg3. These agreements related to the HARQ-ACK resource being indicated by MAC CMR. 

	Agreement
Endorse TP#1_CB4 in section 5 of R1-2508044 for Clause 16.4.2 and 10.1.2.1 of TS36.213.

Agreement
Endorse TP#2_CB4 in section 5 of R1-2508044 for NB-IoT Clause 6.4.3.2 of TS36.212

Agreement
Endorse TP#3_CB4 in section 5 of R1-2508044 for eMTC Clause 5.3.3.1.12 of TS36.212




The issues raised in RAN1#123 Dallas are separate to the issues raised in the above agreements (the above agreements do not impact the issues raised in RAN#123).

The following issues related to CB-Msg3 were raised in Tdocs for RAN1#123 Dallas:

	Issue
	Document / TP
	Spec
	Clause

	Timing for CB-Msg3 for eMTC
	Vivo TP#10
	36.213
	8.0

	Timing for CB-Msg3 for NB-IoT
	Vivo TP#11
	36.213
	16.1.2

	CB-RNTI
	HW TP#3
	36.213
	16.6

	CB-RNTI
	ZTE: Proposal 3
	36.211
	10.2.3.4
10.2.5.5
10.2.6

	CB-RNTI
	ZTE: proposal 4
	36.213
	7.1
8.0
16.4.1
16.5.1

	CB-RNTI
	Ericsson TP1
	36.213
	Table 7.1-8



[bookmark: _Toc214087063]CB-RNTI
The following note related to CB-RNTI was included in the chairman’s notes for RAN1#122bis Prague:

	Possible Agreement
The TP in [FL5] Proposal 4_8_2v6 in section 8 of R1-2508125 is endorsed.
Conclusion: this issue is postponed to RAN1#123.



This proposal is copied below:

RAN1_122bis_Proposal 4_8_2v6

	Spec
	36.213

	Reason for change:
	RAN2 introduced CB-RNTI for CB-Msg4 monitoring and CB-Msg3 scrambling.

	
	

	Summary of change:
	Introduce CB-RNTI in TS 36.213.

	
	

	Consequences if not approved:
	CB-RNTI is not supported.

	Clauses affected
	7.1, 8.0, 16.4.1, 16.5.1

	7.1	UE procedure for receiving the physical downlink shared channel
*** Unchanged parts are omitted ***
If a UPDE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.

Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and 
UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 1 
	UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)



Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 6-1B
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)


*** Unchanged parts are omitted ***
8.0	UE procedure for transmitting the physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.
The scrambling initialization of PUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by C-RNTI.

Table 16.4.1-5: NPDCCH and NPDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



For NPDSCH carrying SystemInformationBlockType1-NB and SI-messages, the UE shall decode NPDSCH according to the transmission scheme defined in Table 16.4.1-6. The scrambling initialization of NPDSCH is by SI-RNTI.
Table 16.4.1-6: NPDSCH configured by SI-RNTI
	Transmission scheme of NPDSCH

	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the SC-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-7. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by SC-RNTI.
Table 16.4.1-7: NPDCCH and NPDSCH configured by SC-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N2
	Type-1A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the G-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-8. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by G-RNTI.
Table 16.4.1-8: NPDCCH and NPDSCH configured by G-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the PUR-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combination defined in Table 16.4.1-9. The scrambling initialization of the NPDSCH corresponding to these NPDCCHs is by PUR-RNTI.
Table 16.4.1-9: NPDCCH and NPDSCH configured by PUR-RNTI
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	UE specific by PUR-RNTI
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by G-RNTI in subframes in which the UE monitors a Type1A-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type1-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by P-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type2-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by C-RNTI, CB-RNTI or Temporary C-RNTI.
*** Unchanged parts are omitted ***
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode NPDCCH with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by Temporary C-RNTI. Otherwise, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by C-RNTI. 
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCH is by C-RNTI.
The scrambling initialization of NPUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***




The following proposals related to CB-RNTI were made at this meeting:

	Issue
	Document / TP
	Spec
	Clause

	CB-RNTI
	HW TP#3
	36.213
	16.6

	CB-RNTI
	ZTE: Proposal 3
	36.211
	10.2.3.4
10.2.5.5
10.2.6

	CB-RNTI
	ZTE: proposal 4
	36.213
	7.1
8.0
16.4.1
16.5.1

	CB-RNTI
	Ericsson TP1
	36.213
	Table 7.1-8
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ZTE state that, “RAN2 have agreed that a new CB-RNTI will be used for CB-Msg4 monitoring and CB-Msg3 scrambling. This agreement needs to be included in the RAN1 specifications”.

ZTE hence make the following proposal. FL thinks that this proposal addresses the concern with the previous proposal in RAN1#122bis Prague, where the comments centred around the need to updates to (1) address NRS availability and (2) that CB-RNTI applies to CB-Msg3-EDT and not to RACH.

[FL1] Proposal 4_4_1_1v1: Endorse TP_4_4_1_1v1

	TP_4_4_1_1v1
	

	spec
	36.211

	Reason for change:
	RAN2 introduced CB-RNTI for CB-Msg4 monitoring and CB-Msg3 scrambling.

	
	

	Summary of change:
	Introduce CB-RNTI in TS 36.211.

	
	

	Consequences if not approved:
	CB-RNTI is not supported.

	Clauses affected
	10.2.3.4, 10.2.5.5, 10.2.6

	10.2.3.4	 Mapping to resource elements
*** Unchanged parts are omitted ***
For frame structure type 1, 
· -	for NPDSCH associated with C-RNTI when interferenceRandomisationConfig is used according to [9], or 
· -	for NPDSCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or 
· -	for NPDSCH associated with C-RNTI in an NB-IoT carrier configured by SystemInformationBlockType22-NB when RadioResourceConfigDedicted-NB is not configured by higher layer, or 
· -	for NPDSCH associated with PUR-RNTI/G-RNTI/ SC-RNTI/CB-RNTI, or 
for frame structure type 2, 
· -	for NPDSCH not carrying the BCCH, 




define  as the block of complex-valued symbols mapped to subframe number  and radio frame number . Each complex-valued symbol  shall be multiplied with before its transmission, with 

	


where the scrambling sequence is given by clause 7.2 and shall be initialized at the start of each subframe with .
*** Unchanged parts are omitted ***
10.2.5.5	 Mapping to resource elements
*** Unchanged parts are omitted ***
For frame structure type 1, 
· -	for NPDCCH associated with RA-RNTI, TC-RNTI or 
· -	for P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or 
· -	for NPDCCH associated with C-RNTI in an NB-IoT carrier configured by SystemInformationBlockType22-NB when RadioResourceConfigDedicted-NB is not configured by higher layer, or 
· -	for NPDCCH associated with PUR-RNTI/G-RNTI/ SC-RNTI/CB-RNTI, or 
· -	for NPDCCH associated with C-RNTI or SPS C-RNTI when interferenceRandomisationConfig is used according to [9], or 
for frame structure type 2, 




each complex-valued symbol , shall be multiplied with ,where 

	


where the scrambling sequence  is given by clause 7.2 and shall be initialized at the start of each subframe with .
*** Unchanged parts are omitted ***
10.2.6	Narrowband reference signal (NRS)
*** Unchanged parts are omitted ***
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
-	If frame structure type 1 is used and when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchorConfig is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10]. 
-	If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframe before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in the 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in the 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], clause 5.1.4), the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #1, #3, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the DCI scrambled by temporary C-RNTI and/or C-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During CB-Msg3-EDT Procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by CB-RNTI, before the DCI scrambled by CB-RNTI is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the CB-Msg3ResponseTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by CB-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by CB-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted.
*** Unchanged parts are omitted ***
On an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present and inbandCarrierInfo is present: 
-	If frame structure type 1 is used, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI and higher-layer indicates nrs-NonAnchorConfig is enabled, the UE first determines the starting subframe of NPDCCH search space associated with NRS transmission according to [10].  
-	If higher-layer nB is configured as fourT, the UE may assume NRSs are transmitted in the 10th NB-IoT DL subframe before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as twoT, the UE may assume NRSs are transmitted in 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	If higher-layer nB is configured as oneT, the UE may assume NRSs are transmitted in 6th, 7th, 8th, 9th and 10th NB-IoT DL subframes before the determined starting subframe of NPDCCH search space. 
-	For other nB values, the UE may assume NRSs are transmitted in 10 NB-IoT DL subframes before the determined starting subframe of NPDCCH search space.
-	When an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the P-RNTI, the UE may assume NRSs are transmitted in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI. The UE may also assume NRSs are transmitted in10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after the NPDCCH candidate, where NB-IoT DL subframes without NRS are not counted. If the DCI with CRC scrambled by the P-RNTI schedules a NPDSCH, the UE may assume NRSs are transmitted in the NB-IoT DL subframes carrying the NPDSCH as well as 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During the window controlled by higher layers where the UE shall attempt to decode the NPDCCH with DCI scrambled by RA-RNTI (see [8], clause 5.1.4), the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before and in 4 NB-IoT DL subframes after each Type-2 CSS, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the RA-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. In addition, when the UE attempts to decode a DCI with CRC scrambled by the RA-RNTI as well as receiving the NPDSCH scheduled by the DCI scrambled by the RA-RNTI, the UE may assume NRSs are transmitted in subframes #0, #4 and #9.
-	During random access procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by the temporary C-RNTI and/or the C-RNTI, before the DCI scrambled by temporary C-RNTI and/or C-RNTI, is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the mac-ContentionResolutionTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by the temporary C-RNTI or C-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by the temporary C-RNTI or C-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted. 
-	During CB-Msg3-EDT Procedure, when an NB-IoT UE is configured by higher layers to decode NPDCCH with CRC scrambled by CB-RNTI, before the DCI scrambled by CB-RNTI, is detected, the UE may assume NRSs are transmitted in the Type-2 CSS configured by higher layers, as well as in 10 NB-IoT DL subframes before the start of each Type-2 CSS and in 4 NB-IoT DL subframes after the end of each Type-2 CSS until the CB-Msg3ResponseTimer expires, where NB-IoT DL subframes without NRS are not counted. If a DCI scrambled by CB-RNTI is detected, the UE may assume NRSs are transmitted in the NPDSCH scheduled by the DCI scrambled by CB-RNTI as well as in 4 NB-IoT DL subframes before and after the scheduled NPDSCH, where NB-IoT DL subframes without NRS are not counted.
*** Unchanged parts are omitted ***



[FL1] Companies are invited to comment on Proposal 4_4_1_1v1:

	Company
	Support 
	Comment
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Ericsson proposed the following updates with respect to “TP in [FL5] Proposal 4_8_2v6 in section 8 of R1-2508125”.

	
	Reason for change:
	RAN2 introduced CB-RNTI for CB-Msg4 monitoring and CB-Msg3 scrambling for IoT-NTN (LTE-MTC CE Mode A and NB-IoT).


*** Unchanged parts are omitted ***

Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 6-1B
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)


NOTE: Only DCI format 6-1A is applicable for CB-RNTI during CB-Msg3-EDT procedure.
*** Unchanged parts are omitted ***




ZTE propose the following CR for TS36.213 related to CB-RNTI. FL understands that ZTE’s proposed CR includes the updates suggested by Ericsson.
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	36.213

	Reason for change:
	RAN2 introduced CB-RNTI for CB-Msg4 monitoring and CB-Msg3 scrambling for IoT-NTN (LTE-MTC CE Mode A and NB-IoT).

	
	

	Summary of change:
	Introduce CB-RNTI in TS 36.213.

	
	

	Consequences if not approved:
	CB-RNTI is not supported.

	Clauses affected
	7.1, 8.0, 16.4.1, 16.5.1

	7.1	UE procedure for receiving the physical downlink shared channel
*** Unchanged parts are omitted ***
If a UPDE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.

Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and 
UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 1 
	UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)



Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 6-1B
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)


NOTE: Only DCI format 6-1A is applicable for CB-RNTI during CB-Msg3-EDT procedure
*** Unchanged parts are omitted ***
8.0	UE procedure for transmitting the physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.
The scrambling initialization of PUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by C-RNTI.

Table 16.4.1-5: NPDCCH and NPDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



For NPDSCH carrying SystemInformationBlockType1-NB and SI-messages, the UE shall decode NPDSCH according to the transmission scheme defined in Table 16.4.1-6. The scrambling initialization of NPDSCH is by SI-RNTI.
Table 16.4.1-6: NPDSCH configured by SI-RNTI
	Transmission scheme of NPDSCH

	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the SC-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-7. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by SC-RNTI.
Table 16.4.1-7: NPDCCH and NPDSCH configured by SC-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N2
	Type-1A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the G-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-8. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by G-RNTI.
Table 16.4.1-8: NPDCCH and NPDSCH configured by G-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the PUR-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combination defined in Table 16.4.1-9. The scrambling initialization of the NPDSCH corresponding to these NPDCCHs is by PUR-RNTI.
Table 16.4.1-9: NPDCCH and NPDSCH configured by PUR-RNTI
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	UE specific by PUR-RNTI
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by G-RNTI in subframes in which the UE monitors a Type1A-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type1-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by P-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type2-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by C-RNTI, CB-RNTI or Temporary C-RNTI.
*** Unchanged parts are omitted ***
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode NPDCCH with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by Temporary C-RNTI. Otherwise, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by C-RNTI. 
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCH is by C-RNTI.
The scrambling initialization of NPUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***



Huawei make the following text proposal related to CB-RNTI:

	TP#3 for Clause 16.6 Narrowband physical downlink control channel related procedures of TS 36.213
*** Unchanged parts are omitted ***
A UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type-1-NPDCCH common search space.
A UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type2-NPDCCH common search space.
A UE is not required to simultaneously monitor a Type-1-NPDCCH common search space and a Type2-NPDCCH common search space. 
A UE is not required to monitor Type1A-NPDCCH common search space or Type2A-NPDCCH common search space in subframes in which the UE monitors a Type1-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by P-RNTI
A UE is not required to monitor Type1A-NPDCCH common search space or Type2A-NPDCCH common search space in subframes in which the UE monitors a Type2-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by C-RNTI, CB-RNTI or Temporary C-RNTI.
A UE is not required to monitor Type2A-NPDCCH common search space in the same subframe in which it monitors Type1A-NPDCCH common search space.
*** Unchanged parts are omitted ***




FL thinks that the Huawei text proposal can be merged with the ZTE proposal (which also includes the proposal from Ericsson) in order to create a single CR to TS36.213. Hence, FL makes the following proposal:

[FL1]: Proposal 4_4_1_2v1: Endorse TP_4_4_1_2v1. 

	TP_4_4_1_2v1
	

	Spec
	36.213

	Reason for change:
	RAN2 introduced CB-RNTI for CB-Msg4 monitoring and CB-Msg3 scrambling for IoT-NTN (LTE-MTC CE Mode A and NB-IoT).

	
	

	Summary of change:
	Introduce CB-RNTI in TS 36.213.

	
	

	Consequences if not approved:
	CB-RNTI is not supported.

	Clauses affected
	7.1, 8.0, 16.4.1, 16.5.1, 16.6

	7.1	UE procedure for receiving the physical downlink shared channel
*** Unchanged parts are omitted ***
If a UPDE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.

Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and 
UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 1 
	UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)



Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

	DCI format 6-1B
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)


NOTE: Only DCI format 6-1A is applicable for CB-RNTI during CB-Msg3-EDT procedure
*** Unchanged parts are omitted ***
8.0	UE procedure for transmitting the physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Clause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.
The scrambling initialization of PUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the CB-RNTI during the CB-Msg3-EDT procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by CB-RNTI.
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH and the corresponding NPDSCH according to the combination defined in Table 16.4.1-5. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by C-RNTI.

Table 16.4.1-5: NPDCCH and NPDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure, or CB-RNTI during CB-Msg3-EDT procedure 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2 Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



For NPDSCH carrying SystemInformationBlockType1-NB and SI-messages, the UE shall decode NPDSCH according to the transmission scheme defined in Table 16.4.1-6. The scrambling initialization of NPDSCH is by SI-RNTI.
Table 16.4.1-6: NPDSCH configured by SI-RNTI
	Transmission scheme of NPDSCH

	If the number of NPBCH antenna ports is one, Single-antenna port, port 0 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the SC-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-7. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by SC-RNTI.
Table 16.4.1-7: NPDCCH and NPDSCH configured by SC-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N2
	Type-1A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the G-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combinations defined in Table 16.4.1-8. The scrambling initialization of NPDSCH corresponding to these NPDCCHs is by G-RNTI.
Table 16.4.1-8: NPDCCH and NPDSCH configured by G-RNTI 
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	Type-2A Common
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



If a UE is configured by higher layers to decode NPDCCH with CRC scrambled by the PUR-RNTI, the UE shall decode the NPDCCH and the corresponding NPDSCH according to any of the combination defined in Table 16.4.1-9. The scrambling initialization of the NPDSCH corresponding to these NPDCCHs is by PUR-RNTI.
Table 16.4.1-9: NPDCCH and NPDSCH configured by PUR-RNTI
	DCI format
	Search Space
	Transmission scheme of NPDSCH corresponding to NPDCCH

	DCI format N1
	UE specific by PUR-RNTI
	If the number of NPBCH antenna ports is one, Single-antenna port, port 2000 is used (see Clause 16.4.1.1), otherwise Transmit diversity (see Clause 16.4.1.2).



A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by G-RNTI in subframes in which the UE monitors a Type1A-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type1-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by P-RNTI
A UE is not required to receive NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI in subframes in which the UE monitors a Type2-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by C-RNTI, CB-RNTI or Temporary C-RNTI.
*** Unchanged parts are omitted ***
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
*** Unchanged parts are omitted ***
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode NPDCCH with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCHs is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by Temporary C-RNTI. Otherwise, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Clause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by C-RNTI. 
If a UE is also configured by higher layers to decode NPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-4 and transmit the corresponding NPUSCH. The scrambling initialization of NPUSCH corresponding to these NPDCCH is by C-RNTI.
The scrambling initialization of NPUSCH corresponding to the CB-Msg3 is by CB-RNTI.
*** Unchanged parts are omitted ***
16.6	Narrowband physical downlink control channel related procedures
*** Unchanged parts are omitted ***
A UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type-1-NPDCCH common search space.
A UE is not required to simultaneously monitor a NPDCCH UE-specific search space and a Type2-NPDCCH common search space.
A UE is not required to simultaneously monitor a Type-1-NPDCCH common search space and a Type2-NPDCCH common search space. 
A UE is not required to monitor Type1A-NPDCCH common search space or Type2A-NPDCCH common search space in subframes in which the UE monitors a Type1-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by P-RNTI
A UE is not required to monitor Type1A-NPDCCH common search space or Type2A-NPDCCH common search space in subframes in which the UE monitors a Type2-NPDCCH common search space or in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by C-RNTI, CB-RNTI or Temporary C-RNTI.
A UE is not required to monitor Type2A-NPDCCH common search space in the same subframe in which it monitors Type1A-NPDCCH common search space.
*** Unchanged parts are omitted ***





[FL1] Companies are invited to comment on Proposal 4_4_1_2v1:

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





[bookmark: _Toc214087066]Timing for CB-Msg3

Vivo make the following proposals relating to transmission of CB-Msg3 with a pre-compensated TA:

	[bookmark: _Toc214087067]TP#10 for timing for eMTC
Spec: TS36.213

Reason for change: It is assumed that CB-Msg3 is transmitted a pre-compensated TA (i.e., the one used for Msg1 transmission during random access for IoT NTN with ). However, the corresponding description is missing in RAN1 spec.
Summary of change: Add descriptions on timing for CB-Msg3 for eMTC mode A.
Consequences if not approved: Timing for CB-Msg3 for eMTC mode A is not defined.
	[bookmark: _Toc214087068]8.0	UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Clause refers to the higher layer parameter subframeAssignment unless specified otherwise. 

In case of CB-Msg3 EDT procedure for a BL/CE UE configured with CEModeA, the start timing of a PUSCH transmission using CB-Msg3 resource shall be aligned with the start of the corresponding uplink subframe at the UE by assuming  .



[bookmark: _Toc214087069]TP#11 for timing for NB IoT
Spec: TS36.213

Reason for change: It is assumed that CB-Msg3 is transmitted a pre-compensated TA (i.e., the one used for Msg1 transmission during random access for IoT NTN with ). However, the corresponding description is missing in RAN1 spec.
Summary of change: Add descriptions on timing for CB-Msg3 for NB IoT.
Consequences if not approved: Add descriptions on timing for CB-Msg3 for NB IoT is not defined.
	[bookmark: _Toc214087070]16.1.2	Timing synchronization
Upon reception of a timing advance command, the UE shall adjust uplink transmission timing for NPUSCH, and SR if configured with higher layer parameter sr-WithoutHARQ-ACK-Config, based on the received timing advance command.

The timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16. The start timing of the random access preamble is specified in [3].
In case of random access response, an 11-bit timing advance command [8], TA, indicates NTA values by index values of TA = 0, 1, 2, ..., 1536, where an amount of the time alignment is given by NTA = TA 16. NTA is defined in [3].
In other cases, a 6-bit timing advance command [8] or the Timing advance adjustment field in DCI format N0 if present [4], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
For a timing advance command reception ending in DL subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the first available NB-IoT uplink slot following the end of n+12 DL subframe and the first available NB-IoT uplink slot is the first slot of a NPUSCH transmission. When the UE's uplink NPUSCH transmissions in NB-IoT uplink slot n and NB-IoT uplink slot n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1.
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly.
For a UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .
For a NB-IoT UE communicating over NTN FDD, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by higher layers, as specified in 3GPP TS 36.331 [11].

In case of CB-Msg3 EDT procedure, the start timing of a NPUSCH transmission using CB-Msg3 resource shall be aligned with the start of the corresponding uplink subframe at the UE by assuming  .







These are copied below in “oven ready” format:

[FL1] Proposal 4_4_2_1v1: Endorse TP_4_4_2_1v1

	TP_4_4_2_1v1
	

	Spec
	36.213

	Reason for change:
	
It is assumed that CB-Msg3 is transmitted using a pre-compensated TA (i.e., the one used for Msg1 transmission during random access for IoT NTN with  ). However, the corresponding description is missing in RAN1 spec.

	
	

	Summary of change:
	Add descriptions on timing for CB-Msg3 for eMTC mode A.

	
	

	Consequences if not approved:
	Timing for CB-Msg3 for eMTC mode A is not defined.

	Clauses affected
	8.0

	[bookmark: _Toc214087071]8.0	UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Clause refers to the higher layer parameter subframeAssignment unless specified otherwise. 

In case of CB-Msg3 EDT procedure for a BL/CE UE configured with CEModeA, the start timing of a PUSCH transmission using CB-Msg3 resource shall be aligned with the start of the corresponding uplink subframe at the UE by assuming  .

*** Unchanged parts are omitted ***




[FL1] Companies are invited to comment on Proposal 4_4_2_1v1:

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[FL1] Proposal 4_4_2_2v1: Endorse TP_4_4_2_2v1.


	TP_4_4_2_2v1
	

	Spec
	36.213

	Reason for change:
	
It is assumed that CB-Msg3 is transmitted using a pre-compensated TA (i.e., the one used for Msg1 transmission during random access for IoT NTN with ). However, the corresponding description is missing in RAN1 spec.

	
	

	Summary of change:
	Add descriptions on timing for CB-Msg3 for NB IoT.

	
	

	Consequences if not approved:
	Add descriptions on timing for CB-Msg3 for NB IoT is not defined.

	Clauses affected
	16.1.2

	[bookmark: _Toc214087072]16.1.2	Timing synchronization
Upon reception of a timing advance command, the UE shall adjust uplink transmission timing for NPUSCH, and SR if configured with higher layer parameter sr-WithoutHARQ-ACK-Config, based on the received timing advance command.

The timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16. The start timing of the random access preamble is specified in [3].
In case of random access response, an 11-bit timing advance command [8], TA, indicates NTA values by index values of TA = 0, 1, 2, ..., 1536, where an amount of the time alignment is given by NTA = TA 16. NTA is defined in [3].
In other cases, a 6-bit timing advance command [8] or the Timing advance adjustment field in DCI format N0 if present [4], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA 31)16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
For a timing advance command reception ending in DL subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the first available NB-IoT uplink slot following the end of n+12 DL subframe and the first available NB-IoT uplink slot is the first slot of a NPUSCH transmission. When the UE's uplink NPUSCH transmissions in NB-IoT uplink slot n and NB-IoT uplink slot n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of NB-IoT uplink slot n and not transmit the overlapped part of NB-IoT uplink slot n+1.
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly.
For a UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .
For a NB-IoT UE communicating over NTN FDD, time and frequency pre-compensation is adjusted per uplink segment with a transmission duration of  time units, where the quantity  is provided by higher layers, as specified in 3GPP TS 36.331 [11].

In case of CB-Msg3 EDT procedure, the start timing of a NPUSCH transmission using CB-Msg3 resource shall be aligned with the start of the corresponding uplink subframe at the UE by assuming  .




[FL1] Companies are invited to comment on Proposal 4_4_2_2v1:

	Company
	Support 
	Comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	







[bookmark: _Toc214087073]Conclusions

This document is the initial feature lead summary for AI 8.7.2 on maintenance of UL capacity enhancements for IoT-NTN in RAN1#123 Dallas.
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