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Beginning of changes

3.1
Definitions

<----------------------------------------------------Unmodified part omitted------------------------------------------------->
SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SeNB to use SeNB resources.

Secondary Cell Group: in dual connectivity, a group of serving cells associated with the SeNB, comprising of PSCell and optionally one or more SCells.
Secondary eNB: in dual connectivity, the eNB that is providing additional radio resources for the UE but is not the Master eNB.

Secondary PUCCH group: a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell.
Secondary Timing Advance Group: Timing Advance Group containing neither the PCell nor PSCell.

Short Processing Time: minimum timing between UL grant and UL data is 3 ms, and minimum timing between DL data and DL HARQ feedback is 3 ms, for 1 ms TTI length.
Short TTI: TTI length based on 2 and 3 OFDM symbol TTI or 1-slot TTI.
Sidelink: UE to UE interface for sidelink communication, V2X sidelink communication and sidelink discovery. The Sidelink corresponds to the PC5 interface as defined in TS 23.303 [62].

<----------------------------------------------------Unmodified part omitted------------------------------------------------->
Next change

3.2
Abbreviations

<----------------------------------------------------Unmodified part omitted------------------------------------------------->
S-GW
Serving GateWay

SBCCH
Sidelink Broadcast Control Channel

SL-BCH
Sidelink Broadcast Channel

SL-DCH
Sidelink Discovery Channel

SL-RNTI
Sidelink RNTI

SL-SCH
Sidelink Shared Channel

STCH
Sidelink Traffic Channel

SPID
Subscriber Profile ID for RAT/Frequency Priority

SPT
Short Processing Time

SR
Scheduling Request

<----------------------------------------------------Unmodified part omitted------------------------------------------------->
Next change

5.x
Short Processing Time for uplink grant and downlink reception
The Short Processing Time for 1 ms TTI length reduces the timing between UL grant until UL data, and the timing between DL data until DL HARQ feedback.

For SPT with 1 ms TTI length, the minimum timng between UL grant and UL data is 3 ms.
For SPT with 1 ms TTI length, the minimum timing between DL data and DL HARQ feedback is 3 ms.
5.y
Short Transmission Time Interval
Short TTI provides support for TTI length shorter than 1 ms.

The short TTI for Frame structure Type 1 is based on 2- and 3-symbols or 1-slot and does not have to be the same in UL and DL. The short TTI for Frame structure Type 2 is based on 1-slot.

Next change

9.1
HARQ principles

The HARQ within the MAC sublayer has the following characteristics:

-
HARQ transmits and retransmits transport blocks;

-
In the downlink:

-
N-process Stop-And-Wait;
-
Asynchronous adaptive HARQ;

-
Uplink ACK/NAKs in response to downlink (re)transmissions are sent on PUCCH or PUSCH (except for NB-IoT and short TTI);
-
For BL UEs or UEs in enhanced coverage, uplink ACK/NAKs are sent in response to transmission bundles;
-
For NB-IoT, Uplink ACK/NAKs in response to downlink (re)transmissions are sent on NPUSCH;
-
For Short TTI, Uplink ACK/NACKs in response to downlink (re)transmissions are sent on sPUCCH or sPUSCH;
-
PDCCH or MPDCCH or NPDCCH or sPDCCH signals the HARQ process identifier (except for NB-IoT when only one HARQ process is configured) and if it is a transmission or retransmission;

-
Retransmissions are always scheduled through PDCCH, MPDCCH, NPDCCH or sPDCCH.

-
In the uplink:

-
N-process Stop-And-Wait;
-
Synchronous HARQ except for the cases mentioned in the next bullet;
-
Asynchronous adaptive HARQ for NB-IoT, BL UEs, UEs in enhanced coverage, PUSCH enhancement mode, sPUSCH, HARQ processes scheduled with SPT, or for SCells configured with uplink LAA;

-
Maximum number of retransmissions configured per UE (as opposed to per radio bearer) for synchronous HARQ;
-
Except for NB-IoT, for asynchronous adaptive HARQ, HARQ process identifier is either signalled by PDCCH, MPDCCH, sPDCCH or fixed (see subclause 5.4.2.1 in [13]).
-
For NB-IoT, when two HARQ processes are configured, the HARQ process identifier is signalled by NPDCCH (see subclause 5.4.2.1 in [13]).
-
Downlink ACK/NAKs in response to uplink (re)transmissions are sent on PHICH except for asynchronous adaptive HARQ;

-
HARQ operation in uplink is governed by the following principles (summarized in Table 9.1-1) except for asynchronous adaptive HARQ:

1)
Regardless of the content of the HARQ feedback (ACK or NACK), when a PDCCH for the UE is correctly received, the UE follows what the PDCCH asks the UE to do i.e. perform a transmission or a retransmission (referred to as adaptive retransmission);

2)
When no PDCCH addressed to the C-RNTI of the UE is detected, the HARQ feedback dictates how the UE performs retransmissions:

-
NACK: the UE performs a non-adaptive retransmission i.e. a retransmission on the same uplink resource as previously used by the same process;

-
ACK: the UE does not perform any UL (re)transmission and keeps the data in the HARQ buffer. A PDCCH is then required to perform a retransmission i.e. a non-adaptive retransmission cannot follow.
-
For asynchronous adaptive HARQ, HARQ feedback is not sent and the UE follows what the PDCCH, NPDCCH or sPDCCH asks the UE to do i.e. perform a transmission or a retransmission.
-
In the sidelink:

-
No HARQ feedback;

-
Retransmissions are always performed in a pre-defined/ configured number.
-
Measurement gaps and sidelink discovery transmission during a sidelink discovery gap for transmission are of higher priority than HARQ retransmissions: whenever an HARQ retransmission collides with a measurement gap or sidelink discovery transmission during a sideink discovery gap for transmission, the HARQ retransmission does not take place.

Table 9.1-1: UL synchronous HARQ Operation

	HARQ feedback seen by the UE
	PDCCH
seen by the UE
	UE behaviour

	ACK or NACK
	New Transmission
	New transmission according to PDCCH

	ACK or NACK
	Retransmission
	Retransmission according to PDCCH (adaptive retransmission)

	ACK
	None
	No (re)transmission, keep data in HARQ buffer and a PDDCH is required to resume retransmissions

	NACK
	None
	Non-adaptive retransmission


End of changes

