Error! No text of specified style in document.
5
Error! No text of specified style in document.

[bookmark: _Toc497230267][bookmark: _Toc496111833][bookmark: _GoBack]3GPP TSG-RAN WG2 #100	Tdoc R2-1714191
Reno, Nevada, USA, 27th November – 1st December 2017

Agenda Item:	10.3.1.2
Source:	Ericsson (Rapporteur)
Title:	Text proposal for [99bis#42][NR UP/MAC] – NR Unit replacement
Document for:	Discussion, Decision

Introduction
This document contains the text proposal resulting from e-mail discussion 99bis#42. Two issues need to be discussed online. 
1.	Regarding section 5.4.4, the e-mail discussion was not able to conclude and the rapporteur has no text proposal to remove "NR-UNIT".
2.	In section 5.4.5 there is one occurrence where the rapporteur suggests rewriting the sentence as follows: 
"2>	if UL-SCH resources are available for a new immediate transmission in this NR-UNIT:"
	However, this proposal came very late during the e-mail discussion and the term "immediate" is perhaps not sufficiently clear.
There are two occurrences of "NR-UNIT" not considered in this e-mail discussion, in section 5.4.3.1.1. However, they were addressed in the e-mail discussion on LCP. 
The text proposal is written on top of TS 38.321 version 1.1.0.


3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
HARQ information: HARQ information for DL-SCH or for UL-SCH transmissions consists of New Data Indicator (NDI), Transport Block size (TBS), Redundancy Version (RV), and HARQ process ID.
Editor's note: Some additional HARQ information can be added based on RAN1 input.
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.
PDCCH occasion: A time duration (i.e. one or a consecutive number of symbols) during which the MAC entity is configured to monitor the PDCCH.
Serving Cell: A Primary or a Secondary Cell in TS 38.331 [5].
Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. Otherwise the term Special Cell refers to the PCell. A Special Cell supports PUCCH transmission and contention based Random Access.
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with an UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as PTAG, whereas the term STAG refers to other TAGs.
[bookmark: _Toc496111838]===== NEXT CHANGE =====
5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted, the MAC entity shall:
[bookmark: _Hlk497219843]1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] from NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;
1>	else:
[bookmark: _Hlk498093750]2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] from NR-UNIT that contains the end of the preamble transmission plus [TBD] NR-UNITs;
Editor's note: the above if-statement can be combined since the difference is marginal.
Editor's note: The value of TBD duration is FFS. It is a fixed duration and should be as low as possible.
Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while ra-ResponseWindow is running;
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
1>	if a downlink assignment for this NR-UNIT has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a Backoff Indicator subheader:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):
3>	consider this Random Access Response reception successful;
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes RAPID only:
4>	consider this Random Access procedure successfully completed; 
4>	indicate the reception of an acknowledgement for the SI request to upper layers;
3>	else:
4>	if 'multiple preamble transmission' has been signalled:
5>	stop transmitting remaining preambles, if any; 
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
4>	apply the following actions for the serving cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see subclause 5.2);
5>	indicate the ra-PreambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep);
5>	process the received UL grant value and indicate it to the lower layers;
4>	if the Random Access Preamble was not selected by the MAC entity among the common PRACH preambles:
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission;
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
1>	if ra-ResponseWindow expires; and
1>	if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>	if the notification of suspending power ramping counter has not been received from lower layers, and SS block selected for PRACH retransmission is not changed:
3>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: The location of 'increment PREAMBLE_POWER_RAMPING_COUNTER by 1') can be discussed further.
2>	if PREAMBLE_TRANSMISSION_COUNTER = ra-PreambleTx-Max + 1:
3>	if the Random Access Preamble is transmitted on the SpCell:
4>	indicate a Random Access problem to upper layers;
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed;
2>	if in this Random Access procedure, the Random Access Preamble was selected by MAC among the common PRACH preambles:
3>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>	delay the subsequent Random Access Preamble transmission by the backoff time;
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
The MAC entity may stop ra-responseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response transmission.
[bookmark: _Toc497230289][bookmark: _Toc496111841]5.1.5	Contention Resolution
Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the MAC entity shall:
1>	start ra-ContentionResolutionTimer and restart ra-ContentionResolutionTimer at each HARQ retransmission;
1>	monitor the PDCCH while ra-ContentionResolutionTimer is running;
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
1>	if notification of a reception of a PDCCH transmission is received from lower layers:
2>	if the C-RNTI MAC CE was included in Msg3:
3>	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 
3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Contention Resolution successful;
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Random Access procedure successfully completed.
2>	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:
3>	if the MAC PDU is successfully decoded:
4>	stop ra-ContentionResolutionTimer;
4>	if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and
4>	if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:
5>	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
5>	set the C-RNTI to the value of the TEMPORARY_C-RNTI;
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Random Access procedure successfully completed.
4>	else
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
1>	if ra-ContentionResolutionTimer expires:
2>	discard the TEMPORARY_C-RNTI;
2>	consider the Contention Resolution not successful.
1>	if the Contention Resolution is considered not successful:
2>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
Editor's note: Need to have input from RAN1 on power ramping suspension (in LTE), and can be added later.
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if the notification of suspending power ramping counter has not been received from lower layers and SS block selected for PRACH retransmission is not changed:
3>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1;
Editor's note: The location of 'increment PREAMBLE_POWER_RAMPING_COUNTER by 1') can be discussed further.
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	indicate a Random Access problem to upper layers.
2>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>	delay the subsequent Random Access Preamble transmission by the backoff time;
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
[bookmark: _Toc496111842]===== NEXT CHANGE =====
[bookmark: _Toc496111843]5.3.1	DL Assignment reception
Downlink assignments transmitted on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI or Temporary C-RNTI, the MAC entity shall for each PDCCH occasion'NR-UNIT' during which it monitors PDCCH and for each Serving Cell:
Editor's note: Here 'NR-UNIT' would be e.g. 'PDCCH occasion/slot'. Needs to be confirmed by RAN2.
1>	if a downlink assignment for this PDCCH occasion'NR-UNIT' and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:
2>	if this is the first downlink assignment for this Temporary C-RNTI:
3>	consider the NDI to have been toggled.
[bookmark: _Hlk498089537]2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this 'NR-UNIT'.
Editor's note: Handling of NDI should be discussed and confirmed by RAN1 and RAN2.
Editor's note: SPS details (Handling of DCI (including NDI) for SPS/configured grant, deriving HARQ process ID, etc.) is not captured yet, and to be captured after having RAN2 agreements. Editor understands that RAN1 did not discuss the details on e.g. NDI for SPS. Also the following RAN2 agreements need to be captured later here:
-	For SPS, as in LTE, UE acknowledges release of DL resources using L1 signalling (related to NDI handling)
-	If there is overlap in time between a configured downlink assignment and a dynamically scheduled downlink assignment, the dynamically scheduled downlink assignment overrides the configured downlink assignment.(depending on the time unit discussion, and if-condition would capture the agreement)
When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:
1>	if a downlink assignment for this PDCCH occasion'NR-UNIT' has been received on the PDCCH for the SI-RNTI;
2>	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this 'NR-UNIT'.
Editor's note: RAN1 did not discuss whether to include RV for the SI-RNTI, and the text may need to be updated after having input from RAN1.
[bookmark: _Toc496111844]5.3.2	HARQ operation
[bookmark: _Toc496111845]5.3.2.1	HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell, which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).
The number of parallel DL HARQ processes per HARQ entity is specified in TS 38.214 [7]. The dedicated broadcast HARQ process is used for BCCH.
The HARQ process supports one TB when the physical layer is not configured for downlink spatial multiplexing. The HARQ process supports one or more TB when the physical layer is configured for downlink spatial multiplexing.
The MAC entity shall:
1>	if a downlink assignment has been indicated for this 'NR-UNIT':
Editor's note: TTI Bundling for NR is not discussed in RAN2.
2>	allocate the TB(s) received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.
1>	if a downlink assignment has been indicated for the broadcast HARQ process:
2>	allocate the received TB to the broadcast HARQ process.
[bookmark: _Toc496111846]5.3.2.2	HARQ process
WhenFor each 'NR-UNIT' where a transmission takes place for the HARQ process, one or more (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
1>	if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
1>	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if the HARQ process is equal to the broadcast process:
3>	deliver the decoded MAC PDU to upper layers.
2>	else if this is the first successful decoding of the data for this TB:
3>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
2>	generate a positive acknowledgement (ACK) of the data in this TB.
1>	else:
2>	replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode;
2>	generate a negative acknowledgement (NACK) of the data in this TB.
1>	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or
1>	if the HARQ process is equal to the broadcast process; or
1>	if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
2>	do not indicate the generated positive or negative acknowledgement to the physical layer.
1>	else:
2>	indicate the generated positive or negative acknowledgement for this TB to the physical layer.
The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
[bookmark: _Toc496111847]5.3.3	Disassembly and demultiplexing
The MAC entity shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.
[bookmark: _Toc496111848]5.4	UL-SCH data transfer
[bookmark: _Toc496111849]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.
If the MAC entity has a C-RNTI or a Temporary C-RNTI, the MAC entity shall for each PDCCH occasion'NR-UNIT' and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this PDCCH occasion'NR-UNIT':
Editor's note: Here 'NR-UNIT' would be e.g. 'PDCCH occasion/slot'. Needs to be confirmed by RAN2.
1>	if an uplink grant for this 'NR-UNIT' and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI; or
1>	if an uplink grant for this 'NR-UNIT' has been received in a Random Access Response:
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity for this 'NR-UNIT'.
Editor's note: Handling of NDI should be discussed and confirmed by RAN1 and RAN2.
Editor's note: SPS details (Handling of DCI for SPS/configured grant, deriving HARQ process ID, etc.) is not captured yet, and to be captured after having RAN2 agreements.
[bookmark: _Toc496111850]5.4.2	HARQ operation
[bookmark: _Toc496111851]5.4.2.1	HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes.
The number of parallel UL HARQ processes per HARQ entity is specified in TS 38.214 [7].
The HARQ process supports one TB when the physical layer is not configured for uplink spatial multiplexing. The HARQ process supports one or more TB when the physical layer is configured for uplink spatial multiplexing.
Editor's note: When we have HARQ entity behaviours, the following SPS skipping behaviour should be captured: In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity. 
Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RA Response, HARQ process identifier 0 is used.
Editor's note: TTI bundling/slot aggregation needs to be captured later after having input from RAN1.
For each uplink grant'NR-UNIT', the HARQ entity shall:
1>	identify the HARQ process(es) associated with this grant'NR-UNIT', and for each TB of each identified HARQ process:
2>	if an uplink grant has been indicated for this process and this 'NR-UNIT':
32>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
32>	if the uplink grant was received in a Random Access Response:
43>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:
54>	obtain the MAC PDU to transmit from the Msg3 buffer.
Editor's note: Non-adaptive retransmission over SPS grant needs to be discussed by RAN2.
43>	else:
54>	obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any; 
43>	if a MAC PDU to transmit has been obtained:
54>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
54>	instruct the identified HARQ process to trigger a new transmission.
32>	else:
43>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
43>	instruct the identified HARQ process to trigger a 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.
[bookmark: _Toc496111852]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on either PDCCH, Random Access Response, or RRC. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH.
Editor's note: Non-adaptive retransmission (including bundling) is not considered in the TP as a baseline, but can be added later.
If the HARQ entity requests a new transmission for a TB, the HARQ process shall:
1>	store the MAC PDU in the associated HARQ buffer;
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
If the HARQ entity requests a retransmission for a TB, the HARQ process shall:
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
To generate a transmission for a TB, the HARQ process shall:
1>	if the MAC PDU was obtained from the Msg3 buffer; or
[bookmark: _Hlk497229231]1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this NR-UNIT:
2>	instruct the physical layer to generate a transmission according to the stored uplink grant.
[bookmark: _Toc496111853]5.4.3	Multiplexing and assembly
[bookmark: _Toc496111854]5.4.3.1	Logical channel prioritization
[bookmark: _Toc496111855]5.4.3.1.1	General
The Logical Channel Prioritization procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × NR-UNIT for each NR-UNIT, where PBR is Prioritized Bit Rate of logical channel j. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD. It is up to UE implementation when to update Bj.	Comment by Ericsson_v2: Addressed in the LCP e-mail discussion.
Editor's note: (again) NR-UNIT is used. Editor thinks consistent unit (i.e. NR-UNIT) throughout the MAC would be desirable rather than to use e.g. one millisecond as proposed during the meeting.
[bookmark: _Hlk498333643]If the MAC entity is requested to simultaneously transmit multiple MAC PDUs in one NR-UNIT, or if the MAC entity receives the multiple UL grants within the same PDCCH occasionNR-UNIT (i.e. on different serving cells), it is up to UE implementation in which order the grants are processed.
[bookmark: _Toc496111856]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1> select the logical channels for each UL grant according to the following:
Editor's note: Even though RAN2 agreed to use parameters SCS, cell, and Time, details of selection should be discussed and determined further by RAN2.
[bookmark: _Toc496111857]5.4.3.1.3	Allocation of resources
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in subclause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to "infinity", the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
NOTE:	The value of Bj can be negative.
2>	if any resources remain, all the logical channels selected in subclause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
Editor's note: the above three-step LCP procedure is used as a baseline as agreed in RAN2 NR AH#2, and RAN2 confirmation requires.
The UE shall also follow the rules below during the scheduling procedures above:
- 	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given an UL grant size that is equal to or larger than [X] bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
Editor's note: The 4th rule above can be checked further. The fixed value X should also be determined by RAN2.
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs, the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:
-	in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI.
Editor's note: The condition 'If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs' comes from LTE, and can be discussed later. Also aperiodic CSI condition from LTE is missing.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	…
Editor's note: The detailed priority order (e.g. CCCH/C-RNTI MAC CE -> BSR MAC CE -> PHR MAC CE, …) is not discussed yet, so leave it empty for the time being. Will be filled out later.
[bookmark: _Toc496111858]5.4.3.2	Multiplexing of MAC Control Elements and MAC SDUs
The MAC entity shall multiplex MAC CEs and MAC SDUs in a MAC PDU according to subclauses 5.4.3.1 and 6.1.2.
[bookmark: _Toc497230309][bookmark: _Toc496111860]5.4.4	Scheduling Request	Comment by Ericsson_v2: To be resolved in the meeting.
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. 
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. Which SR configuration is used depends on the logical channel that triggers the SR.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later. Editor understands that the LS R1-1716932 does not include relevant PHY parameters for SR yet.
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
Editor's note: RAN2 did not conclude whether UE should perform RACH immediately if SR configuration is not configured for the LCH which triggers SR while SR configuration is available for other LCHs. Depending on the conclusion the following procedure can be updated (e.g. 'initiate RACH parts' can be separated and placed at the beginning of the procedure).
As long as at least one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall for each NR-UNIT:
1>	if no UL-SCH resources are available for a transmission in this NR-UNIT:
2>	if the MAC entity has no valid PUCCH resource for SR configured in any NR-UNIT:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the MAC entity has at least one valid PUCCH resource for SR configured for this NR-UNIT; and
2>	if sr-ProhibitTimer is not running:
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>	start the sr-ProhibitTimer.
3>	else:
4>	notify RRC to release PUCCH for all serving cells;
4>	notify RRC to release SRS for all serving cells;
4>	deactivate any configured downlink assignments and uplink grants;
4>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one NR-UNIT is left to UE implementation.
Editor's note: Changes from LTE is highlighted in yellow (also in BSR section: trigger an SR), and RAN2 confirmation requires.
5.4.5	Buffer Status Reporting
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-ProhibitTimer;
-	logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.
The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].
A BSR shall be triggered if any of the following events occur:
-	the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either
-	the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data;
	in which case the BSR is referred below to as 'Regular BSR';
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';
-	periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:
2>	start or restart the logicalChannelSR-ProhibitTimer;
1>	else:
2>	if running, stop the logicalChannelSR-ProhibitTimer.
For Regular and Periodic BSR, the MAC entity shall:
1>	if more than one LCG has data available for transmission whenin the NR-UNIT where the BSR is to be transmitted:
2>	report Long BSR for all LCGs which have data available for transmission;
1>	else:
2>	report Short BSR.
Editor's note: as a baseline, short BSR is reported when a single LCG has data available.
For Padding BSR:
1>	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
2>	if more than one LCG has data available for transmission whenin the NR-UNIT where the BSR is to be transmitted:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;
3>	else:
4>	report Long Truncated BSR of the LCG with the logical channels having data available for transmission following a decreasing order of priority;
2>	else:
3>	report Short BSR;
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR.
Editor's note: as a baseline, short BSR (including padding) is reported when a single LCG has data available. The details on padding procedures can also be discussed by RAN2.
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
[bookmark: _Hlk498587885]2>	if UL-SCH resources are available for a new immediate transmission in this NR-UNIT:	Comment by Ericsson_v2: To be discussed in the meeting.
Editor's note: The term NR-UNIT is used tentatively instead of TTI.
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer;
Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured, and RAN2 should discuss detailed further.
3>	start or restart retxBSR-Timer.
2>	else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:
3>	if an uplink grant is not configured (i.e. Semi-Persistent Scheduling); or
3>	if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
4>	trigger a Scheduling Request.
A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
Editor's note: The BSR cancellation part needs to be captured.
[bookmark: _Toc496111861]5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-dl-PathlossChange;
-	phr-Type2PCell;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG.
Editor's note: The name of phr-Tx-PowerFactorChange can be updated as it applies not only to DL pathloss but also for P-MPR backoff. All the names of the parameters should be aligned with RRC.
Editor's note: phr-ModeOtherCG comes from LTE, but RAN2 (and also other WGs) should discuss whether it would be needed for EN-DC. If not needed, the procedural text below should also be updated.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink;
-	addition of the PSCell;
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this NR-UNIT for any of the activated Serving Cells of any MAC entity with configured uplink: 
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101 [10]) for this cell has changed more than phr-dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.
If the MAC entity has UL resources allocated for new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start periodicPHR-Timer;
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
2>	for each activated Serving Cell with configured uplink associated with any MAC entity:
3>	obtain the value of the Type 1 power headroom;
3>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
3>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
4>	obtain the value for the corresponding PCMAX,c field from the physical layer;
3>	if phr-Type2PCell is configured:
4>	obtain the value of the Type 2 power headroom for the PCell;
4>	obtain the value for the corresponding PCMAX,c field from the physical layer
3>	if phr-Type2OtherCell is configured:
4>	if PUCCH SCell is configured:
5>	obtain the value of the Type 2 power headroom for the PUCCH SCell;
Editor's note: UE may need to obtain type 2 PH from multiple SCells if RAN1 allows having multiple PUCCH SCells. (This would also impact to PHR format). RAN1/2 confirmation requires.
4>	else (i.e. other CG is configured):
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;
4>	obtain the value for the corresponding PCMAX,c field from the physical layer
3>	instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE according to configured ServCellIndex and the PUCCH(s) for the MAC entity as defined in subclause 6.1.3.8 based on the values reported by the physical layer;
2>	start or restart periodicPHR-Timer;
2>	start or restart prohibitPHR-Timer;
2>	cancel all triggered PHR(s).
[bookmark: _Toc496111862]===== NEXT CHANGE =====
[bookmark: _Toc496111864]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously. When using DRX operation, the MAC entity shall monitor PDCCH according to requirements found in this specification.
RRC controls DRX operation by configuring the following timers:
[bookmark: _Hlk497223750]-	drx-onDurationTimer: the durationnumber of consecutive NR-UNIT(s) at the beginning of a DRX Cycle. Unit in milliseconds;
-	drx-InactivityTimer: the durationnumber of consecutive NR-UNIT(s) after the PDCCH occasionNR-UNIT in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity. Unit in milliseconds;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum durationnumber of consecutive NR-UNIT(s) until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum durationnumber of consecutive NR-UNIT(s) until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle. Unit in milliseconds;
-	drx-ShortCycle (optional): the Short DRX cycle. Unit in milliseconds;
-	drx-ShortCycleTimer (optional): the durationnumber of consecutive NR-UNIT(s) the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum durationamount of NR-UNIT(s)time before a DL assignment for HARQ retransmission is expected by the MAC entity. Unit in milliseconds;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum durationamount of NR-UNIT(s)time before a UL HARQ retransmission grant is expected by the MAC entity. Unit in milliseconds.
Editor's note: Editor thinks milliseconds should be replaced to e.g. subframe, but RAN2 confirmation requires.
When a DRX cycle is configured, the Active Time includes the time while: 
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).
When DRX is configured, the MAC entity shall for each NR-UNIT:
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if an drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>	stop drx-onDurationTimer;
2>	stop drx-InactivityTimer.
1>	if drx-InactivityTimer expires or a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer;
3>	use the Short DRX Cycle.
2>	else:
3>	use the Long DRX cycle.
1>	if drx-ShortCycleTimer expires:
2>	use the Long DRX cycle.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer;
2>	use the Long DRX cycle.
1>	if the Short DRX Cycle is used, and
	// an equestion to calculate the Short DRX cycle starting point; or
1>	if the Long DRX Cycle is used, and
	// an equestion to calculate the Long DRX cycle starting point:
Editor's note: equations to calculate the starting point of On Duration to be added later (after having NR SFN definition).
2>	start drx-onDurationTimer.
1>	if this MAC Entity is in NR-UNIT is part of the Active Time:
Editor's note: Half-duplex and measurement gap conditions are not included, and may need to be added later.
[bookmark: _Hlk497224062]2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this NR-UNIT:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the NR-UNIT that contains corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured for this NR-UNIT:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the NR-UNIT that contains corresponding PUSCH transmission;
Editor's note: It is still FFS whether it is the last PUSCH transmission of a bundle.
3>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process;
2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer.
1>	else (i.e. not part of the Active Time):
2>	not report CQI/PMI/RI/PTI on PUCCH.
Editor's note: the text 'not report CQI/PMI/RI/PTI on PUCCH' can be revisited if RAN2 receives some inputs from RAN1 (including CQI mask). Also, whether to transmit SRS and HARQ feedbacks is unclear, and not captured at the moment.
[bookmark: _Toc496111865]5.8	Semi-Persistent Scheduling (SPS)
[bookmark: _Toc496111866]5.8.1	General
[bookmark: _Toc496111867]RRC configures the following parameters when SPS is configured:
-	sps-C-RNTI (per MAC entity): SPS C-RNTI for both activation/deactivation and retransmissions;
-	sps-IntervalDL (per serving cell): Downlink SPS interval if SPS is configured for the downlink;
-	sps-IntervalUL (per serving cell): Uplink SPS interval if SPS is configured for the uplink.
Editor's note: The name of all the RRC parameters are tentatively used to capture the agreement, but can be changed later
Editor's note: Other parameters used in LTE (e.g. numberOfConfDL/ULSPS-Processes) can be added after having agreements in RAN2. Also editorial changes were made for the consistency.
Editor's note: How to capture/ describe SPS/GF details (e.g. whether to differentiate Type 1, Type 2) should be discussed first.
When SPS for uplink or downlink is released by RRC, the corresponding configured grant or configured assignment shall be discarded.
SPS is supported on any serving cell (i.e. SpCell or SCell), and configured per serving cell. The MAC entity is configured with at most one SPS configuration per serving cell, and may be configured with UL/DL SPS configuration for PCell/PSCell and SCell simultaneously. Multiple SPS configurations, if configured, can be in active simultaneously, but are activated or deactivated one at a time.
5.8.2	Downlink
Editor's note: The equation to calculate DL assignment subframes/NR-UNITs to be added later (after having SFN details).
[bookmark: _Toc496111868]5.8.3	Uplink
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 SPS confirmation has been triggered and not cancelled; and
[bookmark: _Hlk497229647]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 SPS confirmation MAC CE as defined in subclause 6.1.3.7;
2>	cancel the triggered SPS confirmation.
The MAC entity shall deactivate the configured uplink grant immediately after first transmission of SPS confirmation MAC CE triggered by the SPS release.
NOTE:	Retransmissions for Semi-Persistent Scheduling may continue after deactivating the configured uplink grant.
Editor's note: Based on the agreement, SPS confirmation part has been added based on LTE text (with some modifications to utilize a bullet style). Subclause number will be updated later.

[bookmark: _Toc496111869]5.9	Activation/Deactivation of SCells
If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells. Upon configuration of an SCell, the SCell is deactivated.
The configured SCell(s) is activated and deactivated by:
-	receiving the SCell Activation/Deactivation MAC CE described in subclause 6.1.3.X;
-	configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry.
Editor's note: subclause number for MAC CE needs to be updated later.
Editor's note: It is still unclear whether the SpCell is always activated, and yellow-highlighted part needs to be confirmed by RAN2.
The MAC entity shall for each NR-UNIT and for each configured SCell:
1>	if an SCell Activation/Deactivation MAC CE is received in this NR-UNIT activating the SCell:
2>	activate the SCell:
Editor's note: activation details (e.g. PDCCH monitoring, CSI feedbacks, etc.) to be added later. Timing (by referencing RAN1/4 spec.) should also be added later, 
[bookmark: _Hlk498332804]2>	start or restart the sCellDeactivationTimer associated with the SCell in the slot when the SCell Activation/Deactivation MAC CE was received.
Editor's note: trigger PHR is missing, and should be discussed by RAN2.
1>	else if an SCell Activation/Deactivation MAC CE is received in this NR-UNIT deactivating the SCell; or
1>	if the sCellDeactivationTimer associated with the activated SCell expires in this NR-UNIT: 
2>	deactivate the SCell;
Editor's note: deactivation details (e.g. to not performing PDCCH monitoring, CSI feedbacks, etc.) to be added later. Timing (by referencing RAN1/4 spec.) should also be added later, 
2>	stop the sCellDeactivationTimer associated with the SCell;
2>	flush all HARQ buffers associated with the SCell.
1>	if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or
1>	if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:
2>	restart the sCellDeactivationTimer associated with the SCell;
Editor's note: above condition can be updated by considering UL skipping behaviour if RAN2 agrees. Also additional condition can be discussed for SPS in SCell.
HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation in TS 38.133 [11].
Editor's note: Editor thinks the above principle is applicable to NR, but needs to confirm by RAN2.
When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
[bookmark: _Toc496111870]5.10	Activation/Deactivation of PDCP duplication
If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication Activation/Deactivation MAC CE described in subclause 6.1.3.10;
The MAC entity shall for each NR-UNIT and for each DRB configured with duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received in this NR-UNIT activating the PDCP duplication of the DRB:
2>	indicate the activation of PDCP duplication of the DRB to upper layers.
1>	if a Duplication Activation/Deactivation MAC CE is received in this NR-UNIT deactivating the PDCP duplication of the DRB:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.
[bookmark: _Toc496111871]Editor's Note: PDCP duplication is not complete and is targeted for completion in June 2018.
===== NEXT CHANGE =====
[bookmark: _Toc496111879]6.1.3.1	Buffer Status Report MAC CEs
Buffer Status Report (BSR) MAC CEs consist of either:
-	Short BSR format (fixed size); or
-	Long BSR format; or
-	Short Truncated BSR format (fixed size); or
-	Long Truncated BSR format.
Editor's Note: RAN2 can discuss whether the MAC subheader for Long BSR should be optimized further.
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in Table 6.2.1-2.
The fields in the BSR MAC CE are defined as follows:
-	LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits.
-	LCGi: this field indicates the presence of the Buffer Size field for the logical channel group i.The LCGi field set to "1" indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to "0" indicates that the Buffer Size field for the logical channel group i is not reported;
[bookmark: _Hlk498340551][bookmark: _Hlk497229333]-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs which start PUSCH transmission at the same timefor the NR-UNIT have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively. For the Long BSR format and the Long Truncated BSR format, the Buffer Size fields are included in ascending order based on the LCGi.


Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE


Figure 6.1.3.1-2: Long BSR and Long Truncated BSR MAC CE
[bookmark: _Ref199746086]Table 6.1.3.1-1: Buffer size levels (in bytes) for 5-bit Buffer Size field
	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	8
	
	16
	
	24
	

	1
	
	9
	
	17
	
	25
	

	2
	
	10
	
	18
	
	26
	

	3
	
	11
	
	19
	
	27
	

	4
	
	12
	
	20
	
	28
	

	5
	
	13
	
	21
	
	29
	

	6
	
	14
	
	22
	
	30
	

	7
	
	15
	
	23
	
	31
	



Table 6.1.3.1-2: Buffer size levels (in bytes) for 8-bit Buffer Size field
	Index
	BS value
	Index
	BS value
	Index
	BS value
	Index
	BS value

	0
	0
	64
	
	128
	
	192
	

	1
	
	65
	
	129
	
	193
	

	2
	
	66
	
	130
	
	194
	

	3
	
	67
	
	131
	
	195
	

	4
	
	68
	
	132
	
	196
	

	5
	
	69
	
	133
	
	197
	

	6
	
	70
	
	134
	
	198
	

	7
	
	71
	
	135
	
	199
	

	8
	
	72
	
	136
	
	200
	

	9
	
	73
	
	137
	
	201
	

	10
	
	74
	
	138
	
	202
	

	11
	
	75
	
	139
	
	203
	

	12
	
	76
	
	140
	
	204
	

	13
	
	77
	
	141
	
	205
	

	14
	
	78
	
	142
	
	206
	

	15
	
	79
	
	143
	
	207
	

	16
	
	80
	
	144
	
	208
	

	17
	
	81
	
	145
	
	209
	

	18
	
	82
	
	146
	
	210
	

	19
	
	83
	
	147
	
	211
	

	20
	
	84
	
	148
	
	212
	

	21
	
	85
	
	149
	
	213
	

	22
	
	86
	
	150
	
	214
	

	23
	
	87
	
	151
	
	215
	

	24
	
	88
	
	152
	
	216
	

	25
	
	89
	
	153
	
	217
	

	26
	
	90
	
	154
	
	218
	

	27
	
	91
	
	155
	
	219
	

	28
	
	92
	
	156
	
	220
	

	29
	
	93
	
	157
	
	221
	

	30
	
	94
	
	158
	
	222
	

	31
	
	95
	
	159
	
	223
	

	32
	
	96
	
	160
	
	224
	

	33
	
	97
	
	161
	
	225
	

	34
	
	98
	
	162
	
	226
	

	35
	
	99
	
	163
	
	227
	

	36
	
	100
	
	164
	
	228
	

	37
	
	101
	
	165
	
	229
	

	38
	
	102
	
	166
	
	230
	

	39
	
	103
	
	167
	
	231
	

	40
	
	104
	
	168
	
	232
	

	41
	
	105
	
	169
	
	233
	

	42
	
	106
	
	170
	
	234
	

	43
	
	107
	
	171
	
	235
	

	44
	
	108
	
	172
	
	236
	

	45
	
	109
	
	173
	
	237
	

	46
	
	110
	
	174
	
	238
	

	47
	
	111
	
	175
	
	239
	

	48
	
	112
	
	176
	
	240
	

	49
	
	113
	
	177
	
	241
	

	50
	
	114
	
	178
	
	242
	

	51
	
	115
	
	179
	
	243
	

	52
	
	116
	
	180
	
	244
	

	53
	
	117
	
	181
	
	245
	

	54
	
	118
	
	182
	
	246
	

	55
	
	119
	
	183
	
	247
	

	56
	
	120
	
	184
	
	248
	

	57
	
	121
	
	185
	
	249
	

	58
	
	122
	
	186
	
	250
	

	59
	
	123
	
	187
	
	251
	

	60
	
	124
	
	188
	
	252
	

	61
	
	125
	
	189
	
	253
	

	62
	
	126
	
	190
	
	254
	

	63
	
	127
	
	191
	
	255
	



Editor's Note: whether to have two BS tables or one BS table should also be discussed further.
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