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1	Introduction
In Release-16 the Work Item (WI) on “Additional enhancements for NB-IoT” [1], had as one of its objectives to specify the following improvement for machine-type communications for NB-IoT FDD:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources 
· Note: This is limited to orthogonal (multi) access schemes




In RAN#86, the RAN1 CRs capturing the agreements reached during the WI were endorsed, whereas recently the version 16.0.0 of the RAN1 Technical Specifications was released [2-4]:
	Endorsed RAN1 CRs for Rel-16 LTE-MTC
	RAN1 Technical Specifications

	· CR 36.211: R1-1913616
· CR 36.212: R1-1913617
· CR 36.213: R1-1913618
	· TS 36.211 version 16.0.0
· TS 36.212 version 16.0.0
· TS 36.213 version 16.0.0




This Text Proposal identifies missing or incomplete captures of the agreements in the RAN1 technical specifications for preconfigured UL resources in NB-IoT.
2	Discussion
The subsections below address per Technical Specification what has been identified as missing or incomplete captures of the agreements for Rel-16 PUR.
2.1 	TS 36.212
2.1.1	TS 36.212 Issue 1, clause 6.4.3.1
In the corresponding text of DCI Format N0, the term “PUR-RNTI” should be replaced by “PUR C-RNTI”.
----------------------------------------------------- Text start -----------------------------------------------------------
[bookmark: _Toc10818837][bookmark: _Toc20409247][bookmark: _Toc29387788][bookmark: _Toc29388817]6.4.3.1	DCI Format N0
DCI format N0 is used for the scheduling of NPUSCH and operation on preconfigured UL resources in one UL cell. 
The following information is transmitted by means of the DCI format N0:
-	Flag for format N0/format N1 differentiation – 1 bit, where value 0 indicates format N0 and value 1 indicates format N1
-	Modulation and coding scheme – 4 bits as defined in subclause 16.5.1.2 of [3]. This field is only present if format N0 CRC is scrambled by PUR C-RNTI.
If format N0 CRC is scrambled by PUR-RNTI and Modulation and coding scheme is set to '1110', the remaining fields are set as follows:
-	ACK or Fallback indicator – 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in subclause 16.6.4 of [3]
-	NPUSCH repetition adjustment – 3 bits as defined in subclause 16.5.1.1 of [3] 
-	Timing advance adjustment – 6 bits as defined in subclause 16.1.2 of [3]. The field is only present if ACK or Fallback indicator is set to 0.
-	All the remaining bits in format N0 are set to one
Otherwise

----------------------------------------------------- Text end ------------------------------------------------------------

[bookmark: _Toc32492328]Agree on the text proposals presented in this document and capture its content in the TS 36.212.
2.2 	TS 36.213
2.2.1	TS 36.213 Issue 1, clause 16.5.1.1
The adjustment in the number of repetitions can occur regardless of whether the DCI indicates ACK or fallback, or an UL-Grant (see RAN1 #99 agreements and the implementation of TS 36.212 in [3]). The current text in the specification excludes a repetition adjustment given by an UL-Grant and the initial PUR transmission.

	3GPP Agreements RAN1 #99

	Agreement
The dedicated PUR ACK DCI at least includes the NPUSCH repetition adjustment (absolute value as per legacy table), and the field is 3 bits.
Agreement
For NB-IoT, I_MCS=14 in format N0 is used to indicate “PUR L1 ACK DCI”
Agreement
A 1-bit field in the PUR L1 ACK DCI indicates the following:
· ACK 
· UE terminates PUR SS Monitoring
· Fall back indication
· Details on fall back operation is left up to RAN2
· UE terminates PUR SS Monitoring




----------------------------------------------------- Text start -----------------------------------------------------------

16.5.1.1	Resource allocation
The resource allocation information in uplink DCI format N0 for NPUSCH transmission or configured by higher layers for NPUSCH transmission using preconfigured uplink resource indicates to a scheduled UE
· 
a set of contiguously allocated subcarriers () of a resource unit determined by the Subcarrier indication field, 
· 
a number of resource units () determined by the resource assignment field according to Table 16.5.1.1-2,
· 
a repetition number () determined by the repetition number field according to Table 16.5.1.1-3. For a NPUSCH (re)transmission using preconfigured uplink resource, the UE shall use the repetition number determined by 
· the higher layer parameter  in case of an initial NPUSCH transmission.
· the NPUSCH repetition number field in case of an NPUSCH retransmission,
· the NPUSCH repetition adjustment field in case of an ACK/fallback indication according to Table 16.5.1.1-3, 
from the most recent NPDCCH DCI format N0 with CRC scrambled by PUR C-RNTI (as defined in [4]) with the value of "modulation and coding scheme" field ([image: ]) set to '14' if detected, otherwise as configured by higher layers otherwise.

The subcarrier spacing  of NPUSCH transmission is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3.

----------------------------------------------------- Text end ------------------------------------------------------------

2.2.2	TS 36.213 Issue 2, clause 16.6
The PUR related statements in clause 9.1.5 incur in the following issues:

1. In these sections, the formulation “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” is not very specific since it does not clarify how long this “after” lasts.
1. Furthermore, the formulation (“after the UE has initiated a NPUSCH transmission using preconfigured uplink resource”) may be misleading since it does not restrict whatever comes next to a particular search space or RNTI.
1. Finally, in many of the places where the formulation (“after the UE has initiated a NPUSCH transmission using preconfigured uplink resource”) is used, the legacy text (which is of the highest interest to most readers) have been made less clear or even obscure.

The issues have been solved by avoiding changing more than necessary. The updates consists in primarily replacing the formulation (“after the UE has initiated a NPUSCH transmission using preconfigured uplink resource”) with another formulation borrowed from 36.211 (“in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space”) and slightly rearranging some of the sentences to avoid obscuring the legacy text.

----------------------------------------------------- Text start -----------------------------------------------------------
16.6	Narrowband physical downlink control channel related procedures
A UE shall monitor a set of NPDCCH candidates (described in Subclause 10.2.5.1 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the NPDCCHs in the set according to all the monitored DCI formats.
The set of NPDCCH candidates to monitor are defined in terms of NPDCCH search spaces.
The UE shall monitor one or more of the following search spaces
-	a Type1-NPDCCH common search space, 
-	a Type1A-NPDCCH common search space, 
-	a Type2-NPDCCH common search space, 
-	a Type2A-NPDCCH common search space, and
-	a NPDCCH UE-specific search space. 
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 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.
UE is not required to monitor Type1A-NPDCCH common search space in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI.
UE is not required to monitor Type2A-NPDCCH common search space in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by G-RNTI or SC-RNTI.
Until UE receives higher layer configuration of NPDCCH UE-specific search space, the UE monitors NPDCCH according to the same configuration of NPDCCH search space as that for NPDCCH scheduling Msg4.







An NPDCCH search space  at aggregation level  ( for TDD special subframe,  otherwise), and repetition level  is defined by a set of NPDCCH candidates where each candidate is repeated in a set of consecutive NB-IoT downlink subframes excluding subframes used for transmission of SI messages starting with subframe .

For NPDCCH UE-specific search space, the aggregation and repetition levels defining the search spaces and the corresponding NPDCCH candidates are listed in Table 16.6-1 by substituting the value of with the higher layer configured parameter npdcch-NumRepetitions, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-NumRepetitions-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource.

For Type1-NPDCCH common search space and Type1A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces are listed in Table 16.6-2 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitionPaging for Type1-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MCCH for Type1A-NPDCCH common search space.

For Type2-NPDCCH common search space and Type2A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces and the corresponding monitored NPDCCH candidates are listed in Table 16.6-3 by substituting the value of 
-	with the higher layer configured parameter npdcch-NumRepetitions-RA for Type2-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MTCH for Type2A-NPDCCH common search space.







The locations of starting subframe  are given by where is the th consecutive NB-IoT DL subframe from subframe , excluding subframes used for transmission of SI messages, and , and , and where 



-	subframe  is a subframe satisfying the condition , where , T≥4.
-	for NPDCCH UE-specific search space, 

-	is given by the higher layer parameter npdcch-StartSF-USS, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-StartSF-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource, 

-	is given by the higher layer parameter npdcch-Offset-USS, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-Offset-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource,
-	for NPDCCH Type2-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-StartSF-CSS-RA, 

-	is given by the higher layer parameter npdcch-Offset-RA, 
-	for NPDCCH Type2A-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-startSF-SC-MTCH, 

-	is given by the higher layer parameter npdcch-Offset-SC-MTCH, 

For Type1-NPDCCH common search space,and is determined from locations of NB-IoT paging opportunity subframes. 

----------------------------------------------------- Text end ------------------------------------------------------------


[bookmark: _Toc30776272][bookmark: _Toc32492329]Agree on the text proposals presented in this document and capture its content in the TS 36.213.
4	Conclusion
 Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree on the text proposals presented in this document and capture its content in the TS 36.212.
Proposal 2	Agree on the text proposals presented in this document and capture its content in the TS 36.213.
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