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8.7 [bookmark: _Toc197093397][bookmark: _Toc197093429] Maintenance on Non-Terrestrial Networks (NTN) for NR Phase 3, Internet of Things (IoT) Phase 3, and IoT-NTN TDD mode

[123-R19-NTN] Email discussion on Rel-19 NTN enhancement – Mohamed (Thales)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2509448	Session Notes of AI 8.7	Ad-Hoc Chair (Ericsson)

8.7.1 Maintenance for Rel-19 NR NTN
Note: Maximum one contribution per company/organization/university for R_NTN_Ph3, potential RAN1 impact from NR_NTN_Ku_bands and NR_IoT_NTN_req_test_enh.
Note: For efficient review, please use the following sections in your contribution corresponding to the maintenance issues, if any:
· NR_NTN_Ph3
· RAN1 impact from NR_NTN_Ku_bands and NR_IoT_NTN_req_test_enh


R1-2508412	Maintenance on Rel-19 NR NTN	vivo
R1-2508487	Maintenance for Rel-19 NR NTN	Huawei, HiSilicon
R1-2508599	Maintenance for Rel-19 NR NTN	CATT
R1-2508664	Maintenance for Rel-19 NR NTN	Xiaomi
R1-2508702	Maintenance for Rel-19 NR NTN	OPPO
R1-2508781	Maintenance for Rel-19 NR NTN	Samsung
R1-2508845	Maintenance for Rel-19 NR-NTN	Ericsson
R1-2508850	Remaining issues on Rel-19 NR NTN	ZTE Corporation, Sanechips
R1-2509006	Discussion on Maintenance for Rel-19 NR NTN	Nokia
R1-2509205	Maintenance for Rel-19 NR NTN	Qualcomm Incorporated
R1-2509262	Maintenance of R19 NR-NTN	NTT DOCOMO, INC.

NR-NTN downlink coverage enhancements
R1-2509490	FL Summary #1 - Maintenance on NR-NTN downlink coverage enhancements	Moderator (Thales)
R1-2509491	FL Summary #2 - Maintenance on NR-NTN downlink coverage enhancements	Moderator (Thales)


Agreement
Adopt the following TP for the alignment CR relating to TS 38.213 V19.1.0, Clause 8.4, regarding Msg4 PDSCH repetitions.
	8.4	PDSCH with UE contention resolution identity
*** unchanged part omitted***
In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. If SIB1 provides msg4-NumberofRepetitions pdsch-AggregationFactor-r19, the UE may indicate FG-XYZ in the PUSCH transmission. 
*** unchanged part omitted***



Agreement
Adopt the following TP for the alignment CR relating to TS 38.214 V19.1.0, Clause 5.1.2.1, regarding Msg4 PDSCH repetitions.
	5.1.2.1	Resource allocation in time domain
*** unchanged part omitted***
When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor] pdsch-AggregationFactor-r19, the UE has indicated support for [pdsch-msg4AggregationFactor]pdsch-AggregationFactor-r19 via Msg3, and the MSB of MCS field of the DCI format is ‘1’, the same symbol allocation is applied across the [pdsch-msg4AggregationFactor] pdsch-AggregationFactor-r19 consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the [pdsch-msg4AggregationFactor] pdsch-AggregationFactor-r19 consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …[pdsch-msg4AggregationFactor] pdsch-AggregationFactor-r19 -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is provided by the DCI format. 
*** unchanged part omitted***
Table 5.1.2.1-2: Applied redundancy version when pdsch-AggregationFactor, [pdsch-msg4AggregationFactor] pdsch-AggregationFactor-r19 or repetitionNumber is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


*** unchanged part omitted***




LS on OCC for RACH-less HO (R1-2508308)
R1-2509501	FL Summary #1 - Reply LS on OCC for RACH-less HO	Moderator (Thales)
R1-2509502	FL Summary #2 - Reply LS on OCC for RACH-less HO	Moderator (Thales)

Proposal 1-v0
[bookmark: _Hlk214341301]Endorse the following response to RAN2 LS R1-2508308 (R2-2507909):
OCC for RACH-less handover in NTN can be supported without further updates to RAN1 specifications.
To DO: Include a feedback regarding feasibility 

Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
R1-2509483	Summary #1 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Moderator (CATT)
R1-2509484	Summary #2 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Moderator (CATT)


NR-NTN uplink capacity and throughput enhancements
R1-2509478	Feature lead summary #1: NR-NTN uplink capacity and throughput enhancements Moderator (MediaTek)
R1-2509479	Feature lead summary #2: NR-NTN uplink capacity and throughput enhancements Moderator (MediaTek)
R1-2509480	Feature lead summary #3: NR-NTN uplink capacity and throughput enhancements Moderator (MediaTek)


8.7.2 Maintenance for Rel-19 IoT NTN
Note: Maximum one contribution per company/organization/university for IoT_NTN_Ph3 and IoT_NTN_TDD
Note: For efficient review, please use the following sections in your contribution corresponding to the maintenance issues, if any:
· IoT_NTN_Ph3
· IoT_NTN_TDD

R1-2508413	Maintenance on Rel-19 IoT-NTN	vivo
R1-2508480	Maintenance for Rel19 IoT-NTN	Nokia, Nokia Shanghai Bell
R1-2508488	Maintenance for IoT NTN Phase 3 and TDD mode	Huawei, HiSilicon
R1-2508600	Maintenance for Rel-19 IoT NTN	CATT
R1-2508665	Maintenance for Rel-19 IoT NTN	Xiaomi
R1-2508703	Maintenance for Rel-19 IoT NTN	OPPO
R1-2508782	Maintenance for Rel-19 IoT NTN	Samsung
R1-2508851	Remaining issues on Rel-19 IoT NTN	ZTE Corporation, Sanechips
R1-2508867	Maintenance for Rel-19 IoT-NTN	Ericsson
R1-2509135	On scheduling enhancement to IoT NTN TDD	Nordic Semiconductor ASA
R1-2509206	Maintenance for Rel-19 IOT NTN	Qualcomm Incorporated

IoT_NTN_TDD
R1-2509207	Feature Lead Summary #1 on maintenance for IoT NTN TDD mode	Moderator (Qualcomm Incorporated)

Conclusion:
RAN1 does not specify further enhancements for NPUSCH format 1 scheduling delays in Rel-19 IoT NTN TDD mode.
Conclusion:
RAN1 does not specify further enhancements for NRS availability in non-anchor carriers in Rel-19 IoT NTN TDD mode.


IoT_NTN_Ph3
R1-2509063	FL Summary #1 for Rel-19 IoT-NTN maintenance	Sony
R1-2509064	FL Summary #2 for Rel-19 IoT-NTN maintenance	Sony
R1-2509065	Final FL summary for Rel-19 IoT-NTN maintenance	Sony



Agreement: 
The following TP is endorsed for TS36.211.

	spec
	36.211

	Reason for change:
	For NB-IoT NTN, 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 ***






Agreement: 
The following TP is endorsed for TS36.213. 

	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 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.
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.

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 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.
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.

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 ***






Agreement: 
The following TP is endorsed for TS36.213.

	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 CE mode A.

	
	

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

	Clauses affected
	4.2.3

	4.2.3	Transmission timing adjustments
*** Unchanged parts are omitted ***

For a BL/CE UE communicating over NTN, 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 for a BL/CE UE communicating over NTN 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 ***







Agreement: 
The following TP is endorsed for TS36.213.

	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 NTN.

	
	

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

	Clauses affected
	16.1.2

	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 for a UE communicating over NTN, 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  .






LS on CB-msg3-EDT on IoT-NTN uplink capacity and throughput enhancements (R1-2509159)
R1-2509487	Moderator summary #1: Reply LS on CB-msg3-EDT on IoT-NTN uplink capacity and throughput enhancements	Moderator (MediaTek)
R1-2509488	Moderator summary #2: Reply LS on CB-msg3-EDT on IoT-NTN uplink capacity and throughput enhancements	Moderator (MediaTek)
R1-2509489	Moderator summary #3: Reply LS on CB-msg3-EDT on IoT-NTN uplink capacity and throughput enhancements	Moderator (MediaTek)
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