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1	Introduction
In Rel-15, the Work Item (WI) on further NB-IoT enhancements included as one of its objectives the support of TDD operation into NB-IoT [1-3]. At RAN #80, a set of CRs containing updates for introducing “the support of TDD operation into NB-IoT” were approved, which have become available in the new version of the Technical Specifications TS 36.211, and 36.213 respectively [4-5].
In this contribution we provide a Text Proposal (TP) that is intended to incorporate specific statements and/or amendments on some clauses of TS 36.213 and 36.211 to clarify some of the procedures used by the “Common Aspects of TDD NB-IoT”. The clauses impacted by the proposed updates are listed below: 
· Issue 1:	TS 36.213, Clause 16.4.1: 
· The word “consecutive” has been crossed-out in order to make the legacy text compliant with both FDD and TDD.
· In RAN1 #93 the following agreement was reached:
	Agreement
For downlink scheduling delay, valid special subframes which include DwPTS to which NPDSCH can be mapped are counted as a part of the scheduling delay k0.



The agreement above seems to be missing in the specification, which has been included in this text proposal.

· Issue 2:	TS 36.213, Clause 16.6: In RAN1 #93, as can be read from the Chairman’s notes, the agreement below is pending to be implemented.
	Agreement
For UE configured with 2 HARQ processes the minimum gap between NPUSCH transmission and NPDCCH/NPDSCH reception is as follows:
In the case of in-band operation mode, an explicit guard time is not defined
For 15 kHz SCS, in the case of guard-band and standalone operation modes, UE is allowed to skip at least part of the first OFDM symbol in a downlink subframe right after an uplink subframe where the UE performs uplink transmission.
Clarify which part in CR phase




For the in-band case, as at least one OFDM symbol in the DL is used for LTE control region, we do not explicitly define a guard time. For the standalone and guard-band case, as the DL transmission can start immediately after the UL transmission due to DL/UL interlacing, a small guard time may be needed. Recall that usually, in LTE-TDD such guard time was not explicitly defined, as the performance degradation is limited. This is because usually the UL timing is advanced comparing to the DL and the CP of the first OFDM symbol in the slot is longer than the rest. Hence, in most of the cases, just part of the CP will be destroyed. In most of the cases, the degradation is not noticeable. Considering the low-cost nature of NB-IoT UE, at most the CP part of the first OFDM symbol can be skipped in the worst case, i.e., when the UE is close to the eNB and TA=0. However, these UEs generally have very good SINR. Hence, little performance degradation is expected. 

Section 2 contains the actual updates as they will appear on the TS 36.213.
[bookmark: _Ref178064866]2	Text Proposal
2.1	Issue 1: Clause 16.4.1
--------------------------------------------------------- Text start: TS 36.213 ----------------------------------------------------------
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N1, N2 ending in subframe n intended for the UE, decode, starting in 
-	n+5 DL subframe for FDD, 
-	n+5 subframe for TDD, 
the corresponding NPDSCH transmission in N consecutive NB-IoT DL subframe(s) 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;
-	subframe(s) ni with i=0,1,…,N-1 are N consecutive NB-IoT DL subframe(s) excluding subframes used for SI messages where, n0<n1<…,nN-1 ,,



-	, where the value of is determined by the repetition number field in the corresponding DCI (see Subclause 16.4.1.3), and the value of is determined by the resource assignment field in the corresponding DCI (see Subclause 16.4.1.3), and 




[bookmark: OLE_LINK4]-	k0 is for FDD the number of NB-IoT DL subframe(s) and for TDD it also includes special subframe(s) to which NPDSCH is mapped, starting in DL subframe n+5 for FDD or subframe n+5 for TDD, until DL subframe n0, where k0 is determined by the scheduling delay field () for DCI format N1, and k0 = 0 for DCI format N2. For DCI CRC scrambled by G-RNTI, k0 is determined by the scheduling delay field () according to Table 16.4.1-1a, otherwise k0 is determined by the scheduling delay field () according to Table 16.4.1-1. The value of is according to Subclause 16.6 for the corresponding DCI format N1.

---------------------------------------------------------- Text end: TS 36.213 ---------------------------------------------------------
2.2	Issue 2: Clause 16.6

---------------------------------------------------------- Text Start: TS 36.213 --------------------------------------------------------
16.6	Narrowband physical downlink control channel related procedures
---------------------------------------------------------- Text Omitted: TS 36.213 ----------------------------------------------------
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3] for FDD ; and
-	the UE is not required to receive DL transmissions in the first 160Ts in subframe n+1, if subframe n+1 is a DL subframe in a TDD carrier with operationModeInfo indicating guardband or standalone, or if subframe n+1 is a DL subframe in a TDD carrier for which DL-CarrierConfigCommon-NB is present and no inbandCarrierInfo is present.
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;

---------------------------------------------------------- Text End: TS 36.213 ---------------------------------------------------------
Conclusion
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal 1	Agree on the text proposal presented in this document and capture its content on the TS 36.213.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-170732, “New WI on Further NB-IoT enhancements”, RAN #75.
RP-171440, “Way Forward on Prioritization of NB-IoT”, RAN #76.
RP-172063, “Revised WID on Further NB-IoT enhancements”, RAN 77.
TS 36.211, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”, version 15.2.0
TS 36.213, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures”, version 15.2.0

	4/4	
image2.wmf
Rep

N


oleObject2.bin

image3.wmf
SF

N


oleObject3.bin

image4.wmf
Delay

I


oleObject4.bin

oleObject5.bin

oleObject6.bin

image5.wmf
max

R


oleObject7.bin

image1.wmf
SF

Rep

N

N

N

=


oleObject1.bin

