1.1 NB-IoT/eMTC support for Non-Terrestrial Network

Please refer to RP-211601 for detailed scope of the WI.

[106bis-e-R17-RRC-IoT-NTN] Email discussion on Rel-17 RRC parameters for IoT over NTN – Gilles (MediaTek)
· 1st check point: October 14
· Final check point: October 19
1.1.1 Enhancements to time and frequency synchronization
[106bis-e-IoT-NTN-01] Email discussion/approval on enhancements to time and frequency synchronization with checkpoints for agreements on October 14 and 19 – Gilles (MediaTek)
R1-2108750
Discussion on time and frequency synchronization enhancement for IoT in NTN
Huawei, HiSilicon

R1-2108931
Discussion on enhancements to time and frequency synchronization for IOT NTN
Spreadtrum Communications

R1-2109011
Discussion on time and frequency synchronization enhancements for NB-IoT/eMTC over NTN
vivo

R1-2109080
Discussion on enhancements to time and frequency synchronization
OPPO

R1-2109115
Enhancements to time and frequency synchronization
Mavenir

R1-2109171
Enhancements to time and frequency synchronization for IoT NTN
MediaTek Inc.

R1-2109173
Summary #1 of AI 8.15.1  Enhancements to time and frequency

synchronization for IoT NTN
Moderator (MediaTek Inc.)

R1-2109176
Enhancements to time and frequency synchronization
Qualcomm Incorporated

R1-2109201
Time and frequency synchronization enhancement for IoT over NTN
CATT

R1-2109265
Enhancement to time and frequency synchronization for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2109308
Enhancements on time and frequency synchronization for IoT NTN
CMCC

R1-2109321
Time and frequency synchronization for IoT NTN
Lenovo, Motorola Mobility

R1-2109362
Enhancements to time and frequency synchronization
NEC

R1-2109396
Discussion on time and frequency synchronization for IoT NTN
Xiaomi

R1-2109522
On enhancements to time and frequency synchronization
Samsung

R1-2109640
On synchronization for NB-IoT and eMTC NTN
Intel Corporation

R1-2109804
Enhancement to time synchronisation for IoT-NTN
Sony

R1-2109829
Enhancements to time and frequency synchronization to NB-IoT NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2109847
Discussion on synchronization for IoT-NTN
ZTE

R1-2109956
On time and frequency synchronization enhancements for IoT NTN
Ericsson

R1-2110063
Discussion on Time and Frequency Synchronization in IoT NTN
Apple

R1-2110260
Enhancements to time and frequency synchronization
Nordic Semiconductor ASA
R1-2109173
Summary #1 of AI 8.15.1 Enhancements to time and frequency synchronization for IoT NTN


Moderator (MediaTek Inc.)
R1-2110508
Summary#2 of AI 8.15.1 Enhancements to time and frequency synchronization
Moderator (MediaTek)
R1-2110536
Summary#3 of AI 8.15.1 Enhancements to time and frequency synchronization
Moderator (MediaTek)
R1-2110550
Summary#4 of AI 8.15.1 Enhancements to time and frequency synchronization
Moderator (MediaTek)
R1-2110645
Summary#5 of AI 8.15.1 Enhancements to time and frequency synchronization
Moderator (MediaTek)
Agreement:
The validity timer for UL synchronization is started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data).

· FFS: Precise definition of epoch time taking into account SIB repetitions

Agreement:
A single validity duration for both serving satellite ephemeris and common TA related parameters is defined at least if serving satellite ephemeris and common TA parameters are signalled in the same SIB message.

Agreement:
Configuration of UL transmission segment is indicated on SIB at least for initial access

· FFS via UE-specific RRC signalling in RRC_CONNECTED.

Agreement:
For eMTC PUSCH, a 3-bit field to indicate K=8 values for the uplink transmission segment duration:

· Full-PRB allocation (unit: subframes): 2 4 8 16 32 64 128 256

· Sub-PRB allocation (unit: resource units): 1 2 4 8 16 32 64 128

Agreement:
For eMTC, a 3-bit field is defined in the SIB to indicate the following K=8 values for the uplink transmission segment duration of PRACH:
· (TCP+TSEQ+TGP), 2*(TCP+TSEQ+TGP), 4*(TCP+TSEQ+TGP), 8*(TCP+TSEQ+TGP), 16*(TCP+TSEQ+TGP), 32*(TCP+TSEQ+TGP), 64*(TCP+TSEQ+TGP), 128*(TCP+TSEQ+TGP)  
Agreement:
For eMTC, the same value is used for segment durations for all PRACH preambles

Agreement:
For NB-IOT, the same value is used for segment durations for all NPRACH preambles for a particular NPRACH format
Agreement:
In eMTC/NB-IoT, NTA update based on TA Command field in msg2 and MAC CE TA command is used for UL timing alignment correction as follows:

· No extension on TAC 11-bit field in Random Access Response 

· When TAC (TA) in Msg2 is received, UE first adjustment and NTA is adjusted as follows: NTA,new = TA (16, where TA is the timing advance command in msg2.

· When TACs ([image: image2.png]T,)



 provided within the MAC CE is received, [image: image4.png]


 is updated as follows: 

· [image: image6.png]Nta new = Nta ol + (Ta — 31).16



 ,

· Where TA is the TAC field received in MAC CE command.
Agreement:
RAN1 has discussed the following aspects and leaves it up to RAN2 to specify UE behaviour related to expiry of UL synchronization validity timer and determine which of the following aspects are to be specified: 

· Mechanisms for UE to declare loss of UL synchronization including mechanisms for UL synchronization recovery procedure when UL synchronization is lost if UL synchronization validity timer expires in RRC_CONNECTED 

· It is up to RAN2 to specify this new behaviour for connected UE within RLF set of procedures or a new procedure for re-acquiring satellite ephemeris
· Mechanism for UL synchronization includes re-acquiring the satellite ephemeris and common TA parameters if indicated on SIB
· A new clause of RLF for loss of UL synchronization if validity timer for UL synchronization expires assuming a new re-interpretation of RLF set of procedures is specified for recovery of UL synchronization with re-acquisition of satellite ephemeris and common TA parameters if indicated 

· Potential additional RACH after re-acquisition of satellite ephemeris and common TA parameters if indicated for the UL synchronization recovery procedure in case of potential residual TA error.
· If validity timer for UL synchronization expires and no UL synchronization recovery mechanisms specified as above, UE behaviour shall declare RLF and go into idle mode autonomously to re-acquire ephemeris SIB. UE will then need to re-access the cell via Random Access procedure.

· UE signalling to indicate the validity timer for UL synchronization is about to expire

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 

· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.

Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.

· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.

· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.

Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.

Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations

· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Agreement:
Additionally, support PRACH length L=571 for 480kHz
Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.

Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW

· If only 1 bit is needed: subCarrierSpacingCommon

· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)

· The design of CORESET0 and search space shall be done without any consideration to this proposal 

· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)

· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded

· FFS: if 3 bits are required

· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design

Agreement:
For 120kHz SCS, for [image: image8.png]QCL
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 values:

· If 2 bits are available in MIB for [image: image10.png]QCL
vaz



, at least support {16, 32, 64}

· If 1 bit is available in MIB for [image: image12.png]QCL
vaz



, support {32, 64}

· FFS: methods to indicate more [image: image14.png]QCL
vaz



 values without increasing used number of bits, e.g., {16, 32, 64}

· Note: value [image: image16.png]QCL
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 < 64 indicates DBTW enabled/supported and operation with shared spectrum.

· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: image18.png]QCL
vaz



 = 64. Use of [image: image20.png]QCL
vaz



=64 in shared spectrum is not precluded.

· FFS: 1 bit or 2 bits used for [image: image22.png]QCL
vaz




Agreement:
Supported value of n for 480/960kHz SSB slot pattern:

· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB

· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)

· N = 2, M = 8

· FFS: starting position of n

· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB

· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)

· N = 2, M = 8

· FFS: starting position of n

· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.

· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.

Agreement:
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:

· FFS: The value of X (>≥ 0)

· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF

· FFS: whether or not to use same or different X value for 480 and 960 kHz

· FFS: whether Y = [image: image24.png]NCORESET



, or Y=[image: image26.png]NCORESET 4 q



, or whether to remove entries with Y

	Index
	[image: image27.wmf]O


	Number of search space sets per slot
	[image: image28.wmf]M


	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: image29.wmf]i

 is even}, {7, if [image: image30.wmf]i

 is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if [image: image31.wmf]i

 is even}, {7, if [image: image32.wmf]i

 is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: image33.wmf]i

 is even}, {7, if [image: image34.wmf]i

 is odd}

	6
	0
	2
	1/2
	 {0, if [image: image35.wmf]i

 is even}, {[image: image37.png]


Y, if [image: image38.wmf]i

 is odd}

	7
	2.5 X
	2
	1/2
	 {0, if [image: image39.wmf]i

 is even}, {[image: image41.png]


Y, if [image: image42.wmf]i

 is odd}

	8
	5
	2
	1/2
	 {0, if [image: image43.wmf]i

 is even}, {[image: image45.png]


Y, if [image: image46.wmf]i

 is odd}

	9
	7.5 5 + X
	1
	1
	 0

	10
	7.5 5 + X
	2
	1/2
	 {0, if [image: image47.wmf]i

 is even}, {7, if [image: image48.wmf]i

 is odd}

	11
	7.5 5 + X
	2
	1/2
	 {0, if [image: image49.wmf]i

 is even}, {[image: image51.png]


Y, if [image: image52.wmf]i

 is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


1.1.2 Timing relationship enhancements
[106bis-e-IoT-NTN-02] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on October 14 and 19 – Sam (Sony)
R1-2108751
Discussion on timing relationship enhancement for IoT in NTN
Huawei, HiSilicon

R1-2108932
Discussion on timing relationship enhancements for IOT NTN
Spreadtrum Communications

R1-2109012
Discussion on timing relationship enhancements for NB-IoT/eMTC over NTN
vivo

R1-2109081
Discussion on timing relationship enhancements
OPPO

R1-2109116
Timing relationship enhancements
Mavenir

R1-2109172
Timing relationship enhancements for IoT NTN
MediaTek Inc.

R1-2109177
Timing relationship enhancements
Qualcomm Incorporated

R1-2109202
Timing relationship enhancement for IoT over NTN
CATT

R1-2109266
Timing relationship enhancements for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2109309
Discussion on timing relationship enhancements for IoT NTN
CMCC

R1-2109322
Timing Relationship for IoT NTN
Lenovo, Motorola Mobility

R1-2109397
Discussion on the timing relationship enhancement for IoT NTN
Xiaomi

R1-2109523
Timing relationship enhancements
Samsung

R1-2109641
On timing relationship for NB-IoT and eMTC NTN
Intel Corporation

R1-2109805
Timing relationships enhancement for IoT- NTN
Sony

R1-2109830
Timing relationship enhancements to NB-IoT NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2109848
Discussion on timing relationship for IoT-NTN
ZTE

R1-2109957
On timing relationship enhancements for IoT NTN
Ericsson

R1-2110064
Discussion on Timing Relationship Enhancements in IoT NTN
Apple

R1-2110262
Timing relationship enhancements
Nordic Semiconductor ASA
R1-2110461
FL summary 1 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)
R1-2110462
FL summary 2 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)
R1-2110533
FL summary 3 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)
R1-2110534
FL summary 4 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)
Agreement:
In IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.
Agreement:
For IoT NTN, with respect to the granularity, configuration, indication and update of K_Offset, the mechanisms concluded in NR-NTN shall be taken as baseline.
Agreement:
For eMTC in IoT NTN, if the UE determines that a preamble retransmission is necessary, the choice of a suitable preamble retransmission subframe shall be delayed by Koffset as compared to current specifications.

Agreement:
For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
Support PUR at least for GEO-based IoT NTN in Rel-17

FFS: for NGSO-based IoT NTN.

Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:

· case 1: MTBG NPUSCH

· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured

· case 4: single NPUSCH scheduled by DCI format N0 or RAR

· case 5: NPUSCH format 2 in response to DCI format N1

· case 6: NPRACH in response to PDCCH order

· case 7: NPUSCH with same HARQ process when 2 HARQ configured

· case 8: subframes after NPUSCH processing

· case 9: subframes after NPUSCH carrying Msg3

· case 10: NPRACH for SR for long NPRACH transmissions

· case 11: NPRACH for SR for short NPRACH transmissions

· FFS: the changes in each case

· FFS: additional cases

1.1.3 Others
R1-2109267
Discussion on other aspects for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2109398
Discussion on the other design aspects for IoT NTN
Xiaomi

R1-2109750
Other aspects to support IoT in NTN
Huawei, HiSilicon

R1-2109849
Discussion on additional enhancement for IoT-NTN
ZTE

R1-2109958
Mobile IoT in the 5G future – NB-IoT and eMTC for NTN
Ericsson

