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1. Introduction
This contribution is to provide the text proposals for the 36.321 of the mobility work item, based on the outcomes of the email discussion “[107#78][LTE] MAC aspects for LTE mobility (vivo)”. 

2. Text Proposal
------------------------------------------start of Change----------------------------------------------------------------------
3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AUL	Autonomous Uplink
BL	Bandwidth reduced Low complexity
BR	Bandwidth Reduced
BSR	Buffer Status Report
C-RNTI	Cell RNTI
CBR	Channel Busy Ratio
CC-RNTI	Common Control RNTI
CG	Cell Group
CQI	Channel Quality Indicator
CRI	CSI-RS Resource Indicator
CSI	Channel State Information
RUDI	Reduction in User Data Interruption
DRB	Data Radio Bearer
EDT	Early Data Transmission
eIMTA	Enhanced Interference Management and Traffic Adaptation
eIMTA-RNTI	Enhanced Interference Management and Traffic Adaptation - RNTI
E-UTRA	Evolved UMTS Terrestrial Radio Access
E-UTRAN	Evolved UMTS Terrestrial Radio Access Network
G-RNTI	Group RNTI
H-SFN	Hyper SFN
MAC	Medium Access Control
MCG	Master Cell Group
M-RNTI	MBMS RNTI
MPDCCH	MTC Physical Downlink Control Channel
LCG	Logical Channel Group
NB-IoT	Narrow Band Internet of Things
NPDCCH	Narrowband Physical Downlink Control Channel
NPDSCH	Narrowband Physical Downlink Shared channel
NPRACH	Narrowband Physical Random Access Control Channel
NPUSCH	Narrowband Physical Uplink Shared channel
PCell	Primary Cell
PSCell	Primary Secondary Cell
PHR	Power Headroom Report
PMI	Precoding Matrix Index
PPPP	ProSe Per-Packet Priority
P-RNTI	Paging RNTI
ProSe	Proximity-based Services
pTAG	Primary Timing Advance Group
PTI	Precoding Type Indicator
RA-RNTI	Random Access RNTI
RAI	Release Assistance Indication
RI	Rank Indicator
RN	Relay Node
RNTI	Radio Network Temporary Identifier
SCell	Secondary Cell
SC-FDM	Single-Carrier Frequency Division Multiplexing
SCG	Secondary Cell Group
SCI	Sidelink Control Information
SC-N-RNTI	Single Cell Notification RNTI
SC-PTM	Single Cell Point to Multipoint
SC-RNTI	Single Cell RNTI
SI-RNTI	System Information RNTI
SL	Sidelink
SL-RNTI	Sidelink RNTI
SL-V-RNTI	Sidelink V2X RNTI
SR	Scheduling Request
SRS	Sounding Reference Symbols
SRS-TPC-RNTI	Sounding Reference Symbols-Transmit Power Control-RNTI
SpCell	Special Cell
sTAG	Secondary Timing Advance Group
sTTI	Slot or subslot TTI
TAG	Timing Advance Group
TB	Transport Block
TPC-PUCCH-RNTI	Transmit Power Control-Physical Uplink Control Channel-RNTI
TPC-PUSCH-RNTI	Transmit Power Control-Physical Uplink Shared Channel-RNTI
V2X	Vehicle-to-Everything
[bookmark: _Toc5879486]------------------------------------------Next Change----------------------------------------------------------------------
4.2.1	MAC Entities
E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:
-	Broadcast Channel (BCH);
-	Downlink Shared Channel(s) (DL-SCH);
-	Paging Channel (PCH);
-	Uplink Shared Channel(s) (UL-SCH);
-	Random Access Channel(s) (RACH);
-	Multicast Channel(s) (MCH);
-	Sidelink Broadcast Channel (SL-BCH);
-	Sidelink Discovery Channel (SL-DCH);
-	Sidelink Shared Channel (SL-SCH).
The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN.
The RN includes both types of MAC entities; one type for communication with UEs and one type for communication with the E-UTRAN.
[bookmark: OLE_LINK5]In Dual Connectivity, two MAC entities are configured in the UE: one for the MCG and one for the SCG. In RUDI handover, two MAC entities are configured in the UE: one MAC entity for the source CG and one MAC entity for the target CG. Each MAC entity is configured by RRC with a serving cell supporting PUCCH transmission and contention based Random Access. In this specification, the term SpCell refers to such cell, whereas the term SCell refers to other serving cells. The term SpCell either refers to the PCell of the MCG or the PSCell of the SCG or the PCell of the source/target CG depending on if the MAC entity is associated to the MCG or the SCG or the source/target CG, respectively. A Timing Advance Group containing the SpCell of a MAC entity is referred to as pTAG, whereas the term sTAG refers to other TAGs.
Editor’s Note: The terminologies for the RUDI handover and the source/target CG/PCell will be aligned with other specifications (e.g. 36.300/36.331).
The functions of the different MAC entities in the UE operate independently if not otherwise indicated. The timers and paramenters used in each MAC entity are configured independently if not otherwise indicated. The Serving Cells, C-RNTI, radio bearers, logical channels, upper and lower layer entities, LCGs, and HARQ entities considered by each MAC entity refer to those mapped to that MAC entity if not otherwise indicated.
If the MAC entity is configured with one or more SCells, there are multiple DL-SCH and there may be multiple UL-SCH and RACH per MAC entity; one DL-SCH, one UL-SCH, and one RACH on the SpCell, one DL-SCH, zero or one UL-SCH and zero or one RACH for each SCell.
The physical layer may perform a listen-before-talk procedure, according to which transmissions are not performed if the channel is identified as being occupied or the physical layer may monitor for PUSCH trigger, as specified in TS 36.213 [2], according to which transmissions are not performed if PUSCH trigger B is not received. In both cases a MAC entity considers the transmission to have been performed anyway, unless stated otherwise.
Figure 4.2.1-1 illustrates one possible structure for the UE side MAC entity when SCG is not configured and for each MAC entity when the RUDI handover is configured, and it should not restrict implementation.
Editor’s Note: We assume that the functions of the following figure are identical for both the source MAC entity and the target MAC entity.



Figure 4.2.1-1: MAC structure overview, UE side
Figure 4.2.1-2 illustrates one possible structure for the UE side MAC entities when MCG and SCG are configured, and it should not restrict implementation. MBMS reception and SC-PTM reception are excluded from this figure for simplicity.


Figure 4.2.1-2: MAC structure overview with two MAC entities, UE side
Figure 4.2.1-3 illustrates one possible structure for the UE side MAC entity when sidelink is configured, and it should not restrict implementation.


Figure 4.2.1-3: MAC structure overview for sidelink, UE side

[bookmark: _Toc5879514]------------------------------------------Next Change----------------------------------------------------------------------
5.4.1	UL Grant reception
In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently or preallocated by RRC. To perform requested transmissions, the MAC layer receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers. If the uplink grant is the first uplink grant from the target CG MAC entity after the target CG MAC entity successfully completes the random access procedure to the target cell when the RUDI handover is configured, the target CG MAC entity indicates the upper layers the uplink data switching.
Editor’s Note: FFS whether RACHless solution can be configured together with the RUDI solution.
Editor’s Note: The terminlogy of “uplink data switching” indication is to be aligned with the PDCP specification.
If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, a UL Semi-Persistent Scheduling V-RNTI, a AUL C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI and for each SPS configuration that is indicated by the PDCCH addressed to UL Semi-Persistent Scheduling V-RNTI:
-	if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or
-	if an uplink grant for this TTI has been received in a Random Access Response:
-	if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's Semi-Persistent Scheduling C-RNTI, for the MAC entity's UL Semi-Persistent Scheduling V-RNTI, or a configured uplink grant for which the UL HARQ operation was not autonomous:
-	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
-	deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else, if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's Semi-Persistent Scheduling C-RNTI or for the MAC entity's UL Semi-Persistent Scheduling V-RNTI; or if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the MAC entity's AUL C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI for the corresponding HARQ process not to have been toggled;
-	deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else if the NDI in the received HARQ information is 0:
-	if PDCCH contents indicate AUL release:
-	trigger an AUL confirmation;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else if PDCCH contents indicate AUL activation:
-	trigger an AUL confirmation;
-	store the uplink grant and the associated HARQ information as configured uplink grant;
-	initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.23;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else if PDCCH contents indicate SPS release:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else:
-	clear the corresponding configured uplink grant (if any).
-	else:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation;
-	store the uplink grant and the associated HARQ information as configured uplink grant;
-	initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI, or in TTI according to N=0 in subclause 5.10.2 for short TTI, and to recur according to rules in subclause 5.10.2;
-	if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else, if an uplink grant for this TTI has been configured for the Serving Cell and if UL HARQ operation is autonomous for the corresponding HARQ process:
-	if the HARQ_FEEDBACK is set to ACK for the corresponding HARQ process or if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process:
-	consider the NDI bit for the corresponding HARQ process to have been toggled.
-	if the aul-RetransmissionTimer is not running:
-	if there is no uplink grant previously delivered to the HARQ entity for the same HARQ process; or
-	if the previous uplink grant delivered to the HARQ entity for the same HARQ process was not an uplink grant received for the MAC entity's C-RNTI; or
-	if the HARQ_FEEDBACK is set to ACK for the corresponding HARQ process:
-	deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
-	else:
-	if this Serving Cell is the SpCell and an uplink grant for this TTI has been preallocated for the SpCell; or
-	if an uplink grant for this TTI has been configured for this Serving Cell:
-	if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured or preallocated uplink grant, and the associated HARQ information to the HARQ entity for this TTI.
NOTE 1:	The period of configured uplink grants is expressed in TTIs.
NOTE 2:	If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.
NOTE 3:	When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant is indicated during a Sidelink Discovery gap for reception and indicates an UL-SCH transmission during a Sidelink Discovery gap for transmission with a SL-DCH transmission, the MAC entity processes the grant but does not transmit on UL-SCH. When a configured uplink grant indicates an UL-SCH transmission during a V2X sidelink communication transmission and transmission of V2X sidelink communication is prioritized as described in subclause 5.14.1.2.2, the MAC entity processes the grant but does not transmit on UL-SCH.
NOTE 4:	The NDI transmitted in the PDCCH for the MAC entity's AUL C-RNTI is set to '0' (TS 36.212 [5]).
Except for NB-IoT, for configured uplink grants without harq-ProcID-offset, if UL HARQ operation is not autonomous, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
-	if the TTI is a subframe TTI:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
-	else:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI_number] and it refers to the short TTI occasion where the first transmission of a bundle takes place. Refer to 5.10.2 for sTTI_Number_Per_Subframe and sTTI_number.
For preallocated uplink grants the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
HARQ Process ID = [floor(CURRENT_TTI/ul-SchedInterval)] modulo numberOfConfUL-Processes,
where CURRENT_TTI=subframe number and it refers to the subframe where the first transmission of a bundle takes place.
For configured uplink grants, if UL HARQ operation is autonomous, the HARQ Process ID associated with this TTI for transmission on this Serving Cell is selected by the UE implementation from the HARQ process IDs that are configured for autonomous UL HARQ operation by upper layers in aul-HARQ-Processes (TS 36.331 [8]).
For configured uplink grants with harq-ProcID-offset, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
-	if the TTI is a subframe TTI:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes + harq-ProcID-offset,
where CURRENT_TTI = [(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
-	else:
-	HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI + harq-ProcID-offset,
[bookmark: OLE_LINK183][bookmark: OLE_LINK184]where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI_number] and it refers to the short TTI occasion where the first transmission of a bundle takes place. Refer to 5.10.2 for sTTI_Number_Per_Subframe and sTTI_number. For NB-IoT, for configured uplink grants for BSR, the HARQ Process ID is set to 0.
If the MAC entity is configured with Short Processing Time or short TTI and if current_TTI is a subframe TTI, the HARQ Process ID associated with this TTI is derived from the following equation for synchronous UL HARQ operation:
HARQ Process ID = [SFN * number_of_UL_PUSCH_SFs_per_radio_frame + index_of_UL_PUSCH_SF] modulo number_of_UL_HARQ_processes.
where number_of_UL_PUSCH_SFs_per_radio_frame is the number of subframes that can be used for PUSCH (UL PUSCH subframe) per radio frame:
-	For FDD serving cells and serving cells operating according to Frame structure Type 3, all 10 subframes in a radio frame represent UL PUSCH subframes;
-	For TDD serving cells, all uplink subframes of the TDD UL/DL configuration indicated by tdd-Config, as specified in TS 36.331 [8] of the cell represent UL PUSCH subframes and additionally the subframes including UpPTS if the cell is configured with symPUSCH-UpPts-r14;
and index_of_UL_PUSCH_SF is the index of a subframe that can be used for PUSCH within the radio frame, and number_of_UL_HARQ_processes is the number of parallel HARQ processes per HARQ entity for subframe TTI as specified in TS 36.213 [2], clause 8.
------------------------------------------End of Change----------------------------------------------------------------------
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