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1 Introduction
The modelling of grant-free and SPS is discussed in RAN2 NR#2 meeting and the following agreements were achieved [1]:
Agreements 

=>
Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 

=>
RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  

=>
A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  
The UL data transmission without grant is also discussed in the RAN1NR#2 meeting and the following agreements were achieved [2]:
Agreements:
· Type of UL data transmission without grant

· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant

· Note: functionality of modification is achieved the L1 signalling by activation

· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation

· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 

· FFS the reliability issues for L1 signalling.

· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following

· Periodicity and offset of a resource with respect to SFN=0 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· Note: 

· one TB is mapped to a resource at least consisting of time/frequency-domain resource

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· An MCS/TBS value

· Number of repetitions K

· Power control related parameters

· FFS HARQ related parameters

· FFS if multiple resources can be configured

· For Type 2 UL transmission without UL grant

· The RRC (re-) configuration for resource and parameters includes at least the following

· Periodicity of a resource

· Power control related parameters

· At least the following additional parameters for the resource are given by L1 signalling

· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation

· FFS: the timing reference 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· An MCS/TBS value

· Note: 

· one TB is mapped to one resource 

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· FFS multiple resources can be configured

· FFS HARQ related parameters

· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling
In the last RAN1 NR#3 meeting, it was confirmed to exclude Type 3 in Rel.15 as follows [3],
Agreements:
· Type 3 UL transmission without UL grant is not supported in Rel.15.

According to the RAN1 agreements, both Type 1 and Type 2 UL transmission without grant are defined. On the other hand, an LS R1-1711686 was send to RAN2 which clarifies the difference between type 1 and type 2 in [4]. We believe that clear understanding of the two modes is important in order to avoid making the MAC operation too complex. This paper intends to outline the modelling of UL transmission without grant and potential TP for it in MAC specification.
2 Discussion
2.1 UL transmission without grant
· Naming of UL transmission without grant
Per the agreements from RAN1, “UL transmission without grant” has been always used during the discussions, and some variants including the at least type 1 and type 2 grant-free (GF) transmission schemes have been accepted.  Regarding Type 1 GF, it works with RRC configuration only and no extra L1 scheduling signalling is needed for activation. In other words, date transmission for Type 1 is performed without extra grant after RRC configuration. Note that no grant or scheduling is applicable to this type of GF. Regarding the definition description on of type 2 GF:  that “Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant”, and our understanding is that type 2 GF is trying to reuse with some LTE SPS features while having to add some new features to accommodate the new requirements in NR, for example, UE specific K repetitions have to be configured with the associated HARQ process, ID and feedback mechanisms to be determined (FFS more details under discussions for both types of GF) but may not be exact SPS as in LTE as the details are still for FFS. If it is activated, no extra signalling is needed for the grant of data transmission. Regarding Type 1, it works with RRC configuration only and no extra L1 scheduling signalling is needed. In other words, date transmission for Type 1 is performed without extra grant once it is configured. Therefore, it is obvious that “grant-free” is essential characteristic among Type 1 and Type 2 UL GF. In RAN#77 meeting, “UL grant-free” was included in RAN1 work plan aiming December 2017 completion [5]. It is common understanding to use “grant-free” for short. So in order to have a unified MAC operation, from our perspective, grant-free is a more general and but more appropriate term for both type 1 and type 2 GF transmissions. Therefore, we propose to use term “grant-free” instead of “UL data transmission without grant” for the simplicity of MAC spec drafting.

Proposal 1: From MAC perspective, it is observed that Grant-Free and LTE SPS have many differences in the following aspects and details depend on how to configure the GF resources by RAN1. 

1. UL Grant handling

2. HARQ ID with repetitions

3. HARQ procedures with feedback 
Proposal 2: To use the term “grant-free” in TS 38.321 to generalize the different types of UL data transmission without grant from point of a unified MAC operation.
· Resource activation timing for Type 1 GF
Regarding the RAN1 agreement on Type 1 GF, the RRC (re-)configuration includes at least the Periodicity and offset of a resource with respect to SFN=0. Due to lack of L1 signalling for activation, the offset of a resource configured in RRC message should be able to point to the starting transmission occasion. By doing this, the UE could be aware of sequentially occasions for Type 1 GF transmission. Although the offset of a resource maybe configured earlier or later than the instance of reception of RRC message, the UE shall immediately consider validate the resource and can use the resource in the latest available Type 1 resource occasion.
Proposal 3: UE shall immediately activate the Type 1 resource upon reception of RRC configuration message.
· LTE SPS and Type 2 GF
Because the detailed differences between type 1 and type 2 are still under discussion in RAN1, how to separate the mode is not clear for RAN2 now. However, according to the discussion in the last RAN2 Ad hoc meeting, RAN2 will continue discussion on UL SPS with LTE functionality. From this perspective, we would like to use “type 2 grant free” temporally in RAN2 for the discussion of SPS and will not extend any functionality based on LTE because the detailed difference between type 2 grant free and LTE SPS is not clear at this moment.
Proposal 4: To use “Type 2 grant-free” in RAN2 for the discussion of SPS.

2.2 Text proposals for grant free

In LTE, Semi-Persistent Scheduling C-RNTI is defined and used. With the introduction of grant free, instead, we propose that Grant-Free C-RNTI is used in NR for type 2 grant free aiming at connected mode UE in accordance with the term of “grant-free”.
According to the discussion above, text proposals as in the annex are proposed which is based on the running TS of 38.321. In the TP, we use the acronym GF instead of grant free, and type 1 and type 2 grant free instead of type 1 and type 2 UL data transmission without grant used in the LS from RAN1 to RAN 2.
Proposal 5: To use the TP as starting point for grant-free where details can be FFS.

3 Conclusion

This contribution discusses mechanism of grant free operation in NR and suggests:
Proposal 6: From MAC perspective, it is observed that Grant-Free and LTE SPS have many differences in the following aspects and details depend on how to configure the GF resources by RAN1. 

1. UL Grant handling

2. HARQ ID with repetitions

3. HARQ procedures with feedback
Proposal 7: To use the term “grant-free” in TS 38.321 to generalize the different types of UL data transmission without grant from point of a unified MAC operation.

Proposal 8: UE shall immediately activate the Type 1 resource upon reception of RRC configuration message.

Proposal 9: To use “Type 2 grant-free” in RAN2 for the discussion of SPS.

Proposal 10: To use the TP as starting point for grant-free where details can be FFS.
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-----------------------------------------------------------Start of 1st change---------------------------------------------------------------
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

BSR
Buffer Status Report
CE
Control Element
GF
Grant-Free
LCG
Logical Channel Group
MAC
Medium Access Control
MCG
Master Cell Group
PCell
Primary Cell
PHR
Power Headroom Report
PTAG
Primary Timing Advance Group
SCell
Secondary Cell
SCG
Secondary Cell Group
SI
System Information

SPS
Semi-Persistent Scheduling
SR
Scheduling Request
SpCell
Special Cell
STAG
Secondary Timing Advance Group
TAG
Timing Advance Group
TB
Transport Block
-----------------------------------------------------------End of 1st change---------------------------------------------------------------
-----------------------------------------------------------Start of 2nd change---------------------------------------------------------------
5.4
UL-SCH data transfer

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 MAC entity has a C-RNTI, a gf C-RNTI, a UL Semi-Persistent Scheduling V-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:

-
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 RRC configured uplink grant for this TTI has been received for the Serving cell.
-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
Editor's note: Whether NDI is available for uplink grant addressed to gf-C-RNTI for the Type 1 GF and how to determine the NDI toggling is pending to.RAN1.
-
else if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s gf-C-RNTI or for the MAC entity’s UL Semi-Persistent Scheduling V-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 Type 2 GF release:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an Type 2 GF 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:


-
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 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 this Serving Cell is the SpCell and an uplink grant for this TTI has been configured or preallocated for the SpCell:

-
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:
The period of configured uplink grants is expressed in TTIs.

NOTE:
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:
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.

For configured 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_GF_OCCASION//repK)] modulo numberOfConfUlSPS-Processes,
where CURRENT_GF_ OCCASION is an interger number counting the number of the GF UL opportunities from the first time an GF UL is available after (re-)-configuration.
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.

Editor's note: Above text is based on 36.321 as exemplary changes.
Editor’s note: With the repetition transmissions in NR GF, a few more ways of determining HARQ ID will be proposed and agreed later pending to RAN1.  
-----------------------------------------------------------End of 2nd change---------------------------------------------------------------
-----------------------------------------------------------Start of 3rd change---------------------------------------------------------------
5.4.2
HARQ operation

5.4.2.1
HARQ entity

There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8. NB-IoT has one or two UL HARQ processes.
When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process(es) for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process(es).

In asynchronous HARQ operation, a HARQ process is associated with a TTI based on the received UL grant except for UL grant in RAR. Except for NB-IoT, each asynchronous HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RAR, HARQ process identifier 0 is used. HARQ feedback is not applicable for asynchronous UL HARQ.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with configured uplink.

Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle, and in serving cells configured with pusch-EnhancementsConfiguration, and serving cells operating according to Frame Structure Type 3.

For serving cells configured with pusch-EnhancementsConfiguration, NB-IoT UEs, BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. Bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.
For serving cells configured with repK for GF transmission. The parameter GF_REPETITION_NUMBER provides the number of transmission repetitions for a TB. For each TB, 
· If Type 1 GF is configured by RRC, GF_REPETITION_NUMBER is set to a value provided by RRC.

· If Type 2 GF is configured by RRC, GF_REPETITION_NUMBER is set to a value provided by lower layer.

…..

TTI bundling is not supported for RN communication with the E-UTRAN in combination with an RN subframe configuration.

For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not apply. For NB-IoT UEs, BL UEs or UEs in enhanced coverage, uplink repetition bundling is used for transmission of Msg3.

For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
-
if the RRC configured uplink grant is the first grant of this HARQ process based on calculation in section 5.8.2 in this TTI when the HARQ buffer of this HARQ process is empty.

-
 instruct the identified HARQ process to genearate a new transmission.

-
if the uplink grant is a configured grant, and if the configured window timer expires in this TTI, and if the HARQ buffer of this HARQ process is not empty

-
instruct the identified HARQ process to generate a retransmission.
Editor's note: Above operation may need to further revised if initial and repetition of a TB resource is explicitly configured pending to RAN1.
-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else if the MAC entity is configured with semiPersistSchedIntervalUL shorter than 10 subframes and if the uplink grant is a configured grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK; or if the MAC entity is configured with ul-SchedInterval shorter than 10 subframes and if the uplink grant is a preallocated uplink grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any; 

-
if a MAC PDU to transmit has been obtained:
-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

-
if the MAC entity is configured with skipUplinkTxSPS and if the uplink grant received on PDCCH was addressed to the Semi-Persistent Scheduling C-RNTI and if the HARQ buffer of the identified process is empty:

-
ignore the uplink grant;

-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.
-
else, if the HARQ buffer of this HARQ process is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
Editor's note: Above text is based on 36.321 as exemplary changes.
-----------------------------------------------------------End of 3rd change---------------------------------------------------------------
-----------------------------------------------------------Start of 4st change---------------------------------------------------------------
5.8
Grant-Free (GF)
5.8.1
General

RRC configures the following parameters when GF is configured:
-
gf-C-RNTI: GF C-RNTI;

-

periodicity: Uplink interval between two consecutive GF occasions if GF is configured for the uplink.
· powerControl: Parameters for uplink power control
Editor's note: The name of RRC parameters are tentatively used to capture the agreement, but can be changed later.
Editor's note: gf-C-RNTI was tentatively added, but needs to confirm by both RAN1 and RAN2.

When GF for uplink is released by RRC, the corresponding configured grant shall be discarded.
GF is supported on any serving cell (i.e. SpCell or SCell), and the MAC entity can be configured with multiple GF configurations per serving cell.
Editor's note: It is still FFS the number of GF configurations per cell group (MCG/SCG) even if RAN2 agreed to allow it for SCell. Also the agreement 'UL/DL GF configuration can be configured and activated simultaneously on both PCell and PSCell' can be captured later.
-----------------------------------------------------------End of 5th change---------------------------------------------------------------
-----------------------------------------------------------Start of 6th change---------------------------------------------------------------


Editor’note: Downlink GF is pending to RAN1 decision.
-----------------------------------------------------------End of 6thchange---------------------------------------------------------------
-----------------------------------------------------------Start of 7th change---------------------------------------------------------------
5.8.2
Uplink Type 1 GF 
When Type 1 GF is configued by RRC, the actual uplink grant is provided by RRC including the following parameters:
· timeDomainOffet: 
· repK:
· ….
After a GF uplink grant is configured by RRC, the MAC entity shall:

· Not monitor PDCCH in NR-UNIT associated with configured GF occasions.
· Consider sequentially that Nth grant occurs in the NR-UNIT for which:
· (10 * SFN + subframe) = [(10 * SFNstart time + timeDomainOffset) + N * periodicity+ Subframe_Offset * (N modulo 2)] modulo 10240.
Editor's note: The equation to calculate UL grant subframes/NR-UNITs to be added later (after having SFN details).
NOTE:
Retransmissions for Type 1 GF uplink may continue after clearing the configured uplink grant.
-----------------------------------------------------------Start of 7th change---------------------------------------------------------------
-----------------------------------------------------------Start of 8th change---------------------------------------------------------------
5.8.3
Uplink Type 2 GF
When Type 2 GF is configured by RRC, the actual uplink grant is provided via the PDCCH addressed to gf-C-RNTI including the following parameters.
· timeDomainOffet: 
· repK:
· ….
After a GF uplink grant is provided by PDCCH addressed to gf-C-RNTI, the MAC entity shall:
· Consider sequentially that Nth grant occurs in the NR-UNIT for which:
· (10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * periodicity+ Subframe_Offset * (N modulo 2)] modulo 10240.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.
Editor's note: The equation to calculate UL grant subframes/NR-UNITs to be added later (after having SFN details).
The MAC entity shall:

1>
if Type 2 GF confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission for this NR-UNIT:

2>
instruct the Multiplexing and Assembly procedure to generate an Type 2 GF confirmation MAC CE as defined in subclause 6.1.3.xx;

2>
cancel the triggered Type 2 GF confirmation.

The MAC entity shall clear the configured uplink grant immediately after first transmission of Type 2 GF confirmation MAC CE triggered by the Type 2 GF release.

NOTE:
Retransmissions for Type 2 GF uplink may continue after clearing the configured uplink grant.
Editor's note: Based on the agreement, Type 2 GF confirmation part has been added based on LTE text (with some modifications to utilize a bullet style). Subclause number will be updated later.
-----------------------------------------------------------End of 8th change---------------------------------------------------------------
-----------------------------------------------------------Start of 8th change---------------------------------------------------------------
6.1.3
MAC Control Elements
Editor's Note: Editor thinks the following MAC CEs are essential, but RAN2 should discuss first.

-
C-RNTI MAC CE

-
BSR MAC CE

-
UE Contention Resolution Identity MAC CE (in RA)

-
Timing Advance Command MAC CE

-
DRX Command MAC CE, Long DRX Command MAC CE
-
Type 2 GF confirmation MAC CE
-
PHR MAC CE (also need to consider CA and DC)

-
Activation/Deactivation MAC CE (for CA)

-
Duplication Activation/Deactivation MAC CE (for PDCP duplication)

-----------------------------------------------------------End of 9th change---------------------------------------------------------------
�HARQ ID determination


�Repetition description for GF


�For Type 1 GF, the first GF transmission for each HARQ process should be considered as new transmission


�A window timer is needed to monitor HARQ feedback and UE behaviour when the timer expires shall be specified
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