[bookmark: OLE_LINK1]3GPP TSG RAN WG1 #108-e								R1-2201586
e-Meeting, February 21st – March 3rd, 2022
Agenda Item 	:	8.14.2
Source 	:	Sony 
[bookmark: _Hlk47372129]Title 	:	Maintenance of IoT-NTN timing relationships 
Document for 	:	Discussion and decision
1 Introduction
In RAN1#107-e, a set of CRs were agreed implementing IoT-NTN in the Rel17 LTE specifications. Based on a review of these specifications, this document contains some corrections related to these Rel-17 specifications. The following issues are addressed:
· [Issue#1]: Missing Koffset in definition of NPUSCH transmission timing for NB-IoT
· [Issue#2]: Missing Koffset in definition of PUSCH transmission timing for eMTC
The corrections for TS36.213 are based on TS36.213 v17.0.0 [2]. This specification was created based on a CR from RAN1#107e [1].  
2 [Issue#1] Timing of NPUSCH transmission for NB-IoT
Section 16.5.1 contains the following text (the highlights are added by the authors of this Tdoc).

<<<< TEXT FROM TS36.213 section 16.5.1 >>>>>>>>>>>>>
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14] , while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a NPDCCH with DCI format N0.
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n scheduling NPUSCH intended for the UE, perform, at the end of 
[bookmark: _Hlk86622801]-	n+k0+Koffset DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8+Koffset subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and







-	, where the value of is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of  is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the  allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI,  otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0 for FDD
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8 subframe for TDD

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD 
<<<< END OF TEXT FROM TS36.213 section 16.5.1 >>>>>>>>>>>>>

The yellow highlighted section correctly states that the NPUSCH is transmitted with a delay of Koffset. The cyan highlighted section defines the slots during which the NPUSCH is to be transmitted. The purple highlighted section enumerates the UL slots in which the NPUSCH is to be transmitted. The purple highlighted text remains unchanged from the Release-16 (i.e. it pre-dates the IoT-NTN work in Release-17). In the purple highlighted section, the NPUSCH should start in the first NB-IoT UL slot starting after the end of subframe n+k0+Koffset. A similar change can be made in the TDD portion of the purple highlighted text (although it is unclear to us that IoT-NTN supports operation in TDD spectrum).
Hence, the following text proposal is made:


<<<< [TP#1] START of TEXT PROPOSAL for TS36.213 section 16.5.1 >>>>>>>>>>>>>
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14] , while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a NPDCCH with DCI format N0.
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n scheduling NPUSCH intended for the UE, perform, at the end of 
-	n+k0+Koffset DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8+Koffset subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and







-	, where the value of is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of  is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the  allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI,  otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0+KOffset for FDD
-	n0 is the first NB-IoT UL slot starting after k0+KOffset NB-IoT UL subframes following the end of n+8 subframe for TDD

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD 
<<<< END of TEXT PROPOSAL for TS36.213 section 16.5.1 >>>>>>>>>>>>>

3 [Issue#2] Timing of PUSCH transmission for eMTC
The issue (issue#1) described for NB-IoT also exists for eMTC. The relevant portion of the eMTC specification is included below:

<<<< TEXT FROM TS36.213 section 8.0 >>>>>>>>>>>>>
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B scheduling PUSCH intended for the UE, perform a corresponding PUSCH transmission in subframe(s) ni = n+ki+Koffset if a transport block(s) corresponding to the HARQ process(es) of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, NTBN-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; 


-	the value of is the number of scheduled TB determined by the corresponding DCI if present,  otherwise;


-	 and the value of  is determined by the repetition number field in the corresponding DCI, where

-	if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' are given by {1,2,4,8,12,16,24,32} 
-	otherwise, [image: ]are given in Table 8-2b and Table 8-2c; and




-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment in the corresponding DCI is using uplink resource allocation type 5,  where N ≤ 32 for CE Mode A and N ≤ 2048 for CE Mode B,  is defined in [3] and  is determined according to procedure in clause 8.1.6,  otherwise
-	in case N>1, subframe(s) n+ki with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 

<<<< Portion of specification removed >>>>>
-	for FDD, x = 4; 
<<<< END OF TEXT FROM TS36.213 section 8.0 >>>>>>>>>>>>>
In the above text, the purple-highlighted text should be referring to subframes with an offset of Koffset in order to be consistent with the yellow-highlighted portion of the specification.
Hence, the following text proposal is made:

<<<< [TP#2] START of TEXT PROPOSAL for TS36.213 section 8.0 >>>>>>>>>>>>>
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B scheduling PUSCH intended for the UE, perform a corresponding PUSCH transmission in subframe(s) ni = n+ki+Koffset if a transport block(s) corresponding to the HARQ process(es) of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, NTBN-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; 


-	the value of is the number of scheduled TB determined by the corresponding DCI if present,  otherwise;


-	 and the value of  is determined by the repetition number field in the corresponding DCI, where

-	if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' are given by {1,2,4,8,12,16,24,32} 
-	otherwise, [image: ]are given in Table 8-2b and Table 8-2c; and




-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment in the corresponding DCI is using uplink resource allocation type 5,  where N ≤ 32 for CE Mode A and N ≤ 2048 for CE Mode B,  is defined in [3] and  is determined according to procedure in clause 8.1.6,  otherwise
-	in case N>1, subframe(s) n+ki+Koffset with i=0,1,…, NTBN-1 are NTBN consecutive BL/CE UL subframe(s) starting with subframe n+x+Koffset, and in case N=1, k0=x; 

<<<< Portion of specification removed >>>>>
-	for FDD, x = 4; 
<<<< END of TEXT PROPOSAL for TS36.213 section 8.0 >>>>>>>>>>>>>



4	Conclusion 
This document has considered corrections to TS36.213 related to the specification of the timing offset between NPDCCH and NPUSH; and between MPDCCH and PUSCH. The text proposals are contained in sections 2 and 3 and are highlighted with the searchable tags “[TP#1]” and “[TP#2]”:
· [TP#1]: Correction for missing Koffset in definition of NPUSCH transmission timing for NB-IoT
· [TP#2]: Correction for missing Koffset in definition of PUSCH transmission timing for eMTC
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