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[bookmark: _Toc510018652][bookmark: _Toc524434611]Start of change
[bookmark: _Toc5722421][bookmark: _Toc37462941][bookmark: _Toc46502485][bookmark: _Toc185617969]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Data field element: An RLC SDU or an RLC SDU segment that is mapped to the Data field.
Delay-critical RLC SDU: RLC SDU corresponding to a PDCP PDU indicated as delay-critical by PDCP (see TS 38.323 [4]).

	Comment by Nishant Raina (Nokia): Do we need to specify “… and is not a delay-reporting RLC SDU associated with the i:th dsr-ReportingThreshold”? Just to avoid that an SDU could be considered as delay-reporting and non-delay reporting for the same reporting threshold. Similar comment included in PDCP running CR. 	Comment by vivo-Chenli-After RAN2#130-4: I assume there is no such case that an SDU is considered as delay-reporting and non-delay-reporting for the same reporting threshold. But let’s see the discussion in PDCP. RLC will anyway follow PDCP running CR.
NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [6] and ProSe communication (including ProSe non-Relay, UE-to-Network Relay and UE-to-UE Relay communication (including ProSe UE-to-UE Relay communication with integrated discovery)) as defined in TS 23.304 [8], between two or more nearby UEs, using NR technology but not traversing any network node.
NR sidelink discovery: AS functionality enabling ProSe non-Relay Discovery, ProSe UE-to-Network Relay discovery and ProSe UE-to-UE Relay discovery for Proximity based Services as defined in TS 23.304 [8] between two or more nearby UEs, using NR technology but not traversing any network node.
RLC data volume: The amount of data available for transmission in an RLC entity.
RLC SDU segment: A segment of an RLC SDU.

Next change
[bookmark: _Toc5722464][bookmark: _Toc37462984][bookmark: _Toc46502528][bookmark: _Toc185618012]5.2.3.1.1	General
The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.
The transmitting side of an AM RLC entity shall maintain a transmitting window according to the state variable TX_Next_Ack as follows:
-	a SN falls within the transmitting window if TX_Next_Ack <= SN < TX_Next_Ack + AM_Window_Size;
-	a SN falls outside of the transmitting window otherwise.
The transmitting side of an AM RLC entity shall not submit to lower layer any AMD PDU whose SN falls outside of the transmitting window.
For each RLC SDU received from the upper layer, the AM RLC entity shall:
-	associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-	increment TX_Next by one.
When submitting an AMD PDU that contains a segment of an RLC SDU, to lower layer, the transmitting side of an AM RLC entity shall:
-	set the SN of the AMD PDU to the SN of the corresponding RLC SDU.
The transmitting side of an AM RLC entity can receive a positive acknowledgement (confirmation of successful reception by its peer AM RLC entity) for an RLC SDU by the following:
-	STATUS PDU from its peer AM RLC entity.
When receiving a positive acknowledgement for an RLC SDU with SN = x, the transmitting side of an AM RLC entity shall:	Comment by Apple - Wallace: We should also cancel the autonomous retransmission of this RLC SDU, if this is already triggered (but still pending) before receiving this ACK.

We did not have this issue in the past because retransmission is triggered only by the status report itself.	Comment by vivo-Chenli-After RAN2#130-2: Good one. Actually, we (vivo) had similar understanding as you. But later, after I looked into the specifications further, I found that in the legacy case, even after receiving the ACK, it is not specified in PDCP or RLC that the corresponding SDU is not considered for transmission. So I think it should follow the same rule, i.e. SDUs are not considered for retransmission for the new case of auto retx is introduced even nothing is specified. 
But anyway, let’s see other companies’ views. We could also consider to add the follow sentence:
-	the transmitting side of an AM RLC entity shall not consider the corresponding RLC SDU or RLC SDU segment(s) for retransmission, if any 	Comment by Sharp2(Xiao Fangying): We tend to agree with Apple. The issue is different from legacy that the inter-arrival time of two status report is sufficiently long, so the scenario rarely happens in legacy whereas autonomous retransmission is an independent behavior from status reporting. The TP proposed by the rapporteur looks ok.	Comment by Ofinno (Hsin-Hsi): We agree that this is a new case. However, when receiving ACK for an RLC SDU, the Transmitting window will move forward, even if the autonomous retransmission of this RLC SDU is not canceld, the RLC will not transmit it anymore?	Comment by vivo-Chenli-After RAN2#130-5: To Ofinno: the transmission window will be moved forward based on the SR. But the case is the auto retx has been triggered before ACK feedback. 	Comment by vivo-Chenli-After RAN2#131-1: Please find the below change according to the online agreements.  
-	send an indication to the upper layers of successful delivery of the RLC SDU;
-	set TX_Next_Ack equal to the SN of the RLC SDU with the smallest SN, whose SN falls within the range TX_Next_Ack <= SN <= TX_Next and for which a positive acknowledgment has not been received yet;
-	the transmitting side of an AM RLC entity shall not consider the corresponding RLC SDU or RLC SDU segment(s) for retransmission, if any.
If stopReTxDiscardedSDU is configured, when indicated from upper layer to discard a particular RLC SDU (see TS 38.323 [4]), the transmitting side of an AM RLC entity shall not consider the corresponding RLC SDU or RLC SDU segment(s) for transmission or retransmission if the RLC SDU or the RLC SDU segment(s) thereof has been submitted to lower layers.
NOTE:	The corresponding RLC SDU or RLC SDU segment(s) above includes RLC SDU or RLC SDU segment(s) which have been already considered or pending for transmission or retransmission.

Next change
[bookmark: _Toc5722465][bookmark: _Toc37462985][bookmark: _Toc46502529][bookmark: _Toc185618013][bookmark: _Toc5722466][bookmark: _Toc37462986][bookmark: _Toc46502530][bookmark: _Toc185618014]5.2.3.2	Receive operations
5.2.3.2.1	General
The receiving side of an AM RLC entity shall maintain a receiving window according to the state variable RX_Next as follows:
-	a SN falls within the receiving window if RX_Next <= SN < RX_Next + AM_Window_Size;
-	a SN falls outside of the receiving window otherwise.
When receiving an AMD PDU from lower layer, the receiving side of an AM RLC entity shall:
-	either discard the received AMD PDU or place it in the reception buffer (see clause 5.2.3.2.2);
-	if the received AMD PDU was placed in the reception buffer:
-	update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reassembly and t-RxDiscard as needed (see clause 5.2.3.2.3).
When t-Reassembly expires, the receiving side of an AM RLC entity shall:
-	update state variables and start t-Reassembly as needed (see clause 5.2.3.2.4).
When t-RxDiscard expires, the receiving side of an AM RLC entity shall:
-	update state variables and start t-RxDiscard as needed (see clause 5.2.3.2.x).

[bookmark: _Toc5722467][bookmark: _Toc37462987][bookmark: _Toc46502531][bookmark: _Toc185618015]5.2.3.2.2	Actions when an AMD PDU is received from lower layer
When an AMD PDU is received from lower layer, where the AMD PDU contains byte segment numbers y to z of an RLC SDU with SN = x, the receiving side of an AM RLC entity shall:
-	if x falls outside of the receiving window; or
-	if byte segment numbers y to z of the RLC SDU with SN = x have been received before:
-	discard the received AMD PDU.
-	else:
-	place the received AMD PDU in the reception buffer;
-	if some byte segments of the RLC SDU contained in the AMD PDU have been received before:
-	discard the duplicate byte segments.

[bookmark: _Toc5722468][bookmark: _Toc37462988][bookmark: _Toc46502532][bookmark: _Toc185618016]5.2.3.2.3	Actions when an AMD PDU is placed in the reception buffer
When an AMD PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if x >= RX_Next_Highest:
-	update RX_Next_Highest to x+ 1.
-	if all bytes of the RLC SDU with SN = x are received:
-	reassemble the RLC SDU from AMD PDU(s) with SN = x, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer;
-	if x = RX_Highest_Status:
-	update RX_Highest_Status to the SN of the first RLC SDU with SN > current RX_Highest_Status for which not all bytes have been received.
-	if x = RX_Next:
-	update RX_Next to the SN of the first RLC SDU with SN > current RX_Next for which not all bytes have been received.
-	if t-Reassembly is running:
-	if RX_Next_Status_Trigger = RX_Next; or
-	if RX_Next_Status_Trigger = RX_Next + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU; or
-	if RX_Next_Status_Trigger falls outside of the receiving window and RX_Next_Status_Trigger is not equal to RX_Next + AM_Window_Size:
-	stop and reset t-Reassembly.
-	if t-Reassembly is not running (includes the case t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest> RX_Next +1; or
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.
-	if t-RxDiscard is configured and running:
-	if RX_Next_Discard_Trigger = RX_Next; or
-	if RX_Next_ Discard_Trigger = RX_Next + 1 and there is no missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU; or
-	if RX_Next_Discard_Trigger falls outside of the receiving window and RX_Next_Discard_Trigger is not equal to RX_Next + AM_Window_Size:
-	stop and reset t-RxDiscard.
-	if t-RxDiscard is configured and not running (includes the case t-RxDiscard is stopped due to actions above):
-	if RX_Next_Highest> RX_Next +1; or
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU:
-	start t-RxDiscard;
-	set RX_Next_Discard_Trigger to RX_Next_Highest.

[bookmark: _Toc5722469][bookmark: _Toc37462989][bookmark: _Toc46502533][bookmark: _Toc185618017]5.2.3.2.4	Actions when t-Reassembly expires
When t-Reassembly expires, the receiving side of an AM RLC entity shall:
-	update RX_Highest_Status to the SN of the first RLC SDU with SN >= RX_Next_Status_Trigger for which not all bytes have been received;
-	if RX_Next_Highest> RX_Highest_Status +1: or
-	if RX_Next_Highest = RX_Highest_Status + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Highest_Status before the last byte of all received segments of this SDU:
-	start t-Reassembly;
-	set RX_Next_Status_Trigger to RX_Next_Highest.

5.2.3.2.x	Actions when t-RxDiscard expires
When t-RxDiscard expires, the receiving side of an AM RLC entity shall:
-	discard the AMD PDU(s) in the reception buffer with SN < RX_Next_Discard_Trigger, if any;
-	update RX_Next to the SN of the first RLC SDU with SN >= RX_Next_Discard_Trigger for which not all bytes have been received;
-	if RX_Next_Highest > RX_Next +1; or
-	if RX_Next_Highest = RX_Next + 1 and there is at least one missing byte segment of the SDU associated with SN = RX_Next before the last byte of all received segments of this SDU:
-	start t-RxDiscard;
-	set RX_Next_Discard_Trigger to RX_Next_Highest.

Next change
[bookmark: _Toc5722472][bookmark: _Toc37462992][bookmark: _Toc46502536][bookmark: _Toc185618020]5.3.2	Retransmission
The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an RLC SDU or an RLC SDU segment by the following:
-	STATUS PDU from its peer AM RLC entity.
When receiving a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:
-	if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < = the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer; and
-	if stopReTxDiscardedSDU is configured and no discard indication for the RLC SDU has been received from upper layers, or if stopReTxDiscardedSDU is not configured:
-	consider the RLC SDU or the RLC SDU segment for which a negative acknowledgement was received for retransmission.
When receiving an indication from upper layer (e.g. PDCP) that the condition for remaining-time-based RLC retransmission has been met for an RLC SDU, the transmitting side of the AM RLC entity shall:
-	if the RLC SDU or the RLC SDU segment(s) thereof has been submitted to lower layers; and
- 	if the RLC SDU or the RLC SDU segment(s) thereof has not been positively acknowledged: 
-	consider the RLC SDU or the RLC SDU segment(s) for retransmission.
When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:
-	if the RLC SDU or RLC SDU segment is considered for retransmission for the first time:
-	set the RETX_COUNT associated with the RLC SDU to zero.
-	else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:
-	increment the RETX_COUNT.
-	if RETX_COUNT = maxRetxThreshold:
-	indicate to upper layers that max retransmission has been reached.
When retransmitting an RLC SDU or an RLC SDU segment, the transmitting side of an AM RLC entity shall:
-	if needed, segment the RLC SDU or the RLC SDU segment;
-	form a new AMD PDU which will fit within the total size of AMD PDU(s) indicated by lower layer at the particular transmission opportunity;
-	submit the new AMD PDU to lower layer.
When forming a new AMD PDU, the transmitting side of an AM RLC entity shall:
-	only map the original RLC SDU or RLC SDU segment to the Data field of the new AMD PDU;
-	modify the header of the new AMD PDU in accordance with the description in clause 6.2.2.4;
-	set the P field according to clause 5.3.3.
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[bookmark: _Toc5722475][bookmark: _Toc37462995][bookmark: _Toc46502539][bookmark: _Toc185618023]5.3.3.2	Transmission of a AMD PDU
Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission such that the AMD PDU contains either a not previously transmitted RLC SDU or an RLC SDU segment containing not previously transmitted byte segment, the transmitting side of an AM RLC entity shall:
-	increment PDU_WITHOUT_POLL by one;
-	increment BYTE_WITHOUT_POLL by every new byte of Data field element that it maps to the Data field of the AMD PDU;
-	if PDU_WITHOUT_POLL >= pollPDU; or
-	if BYTE_WITHOUT_POLL >= pollByte:
-	include a poll in the AMD PDU as described below.
Upon notification of a transmission opportunity by lower layer, for each AMD PDU submitted for transmission, the transmitting side of an AM RLC entity shall:
-	if both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements and excluding RLC SDUs or RLC SDU segments for which the transmission and retransmission are stopped as specified in clause 5.2.3.1.1) after the transmission of the AMD PDU; or
-	if no new RLC SDU can be transmitted after the transmission of the AMD PDU (e.g. due to window stalling); or
-	if an indication is received from upper layer (e.g., PDCP) that the condition for remaining-time-based RLC polling has been met for an RLC SDU:
-	include a poll in the AMD PDU as described below.
NOTE:	Empty RLC buffer (excluding transmitted RLC SDUs or RLC SDU segments awaiting acknowledgements and excluding RLC SDUs or RLC SDU segments for which the transmission and retransmission are stopped as specified in clause 5.2.3.1.1) should not lead to unnecessary polling when data awaits in the upper layer. Details are left up to UE implementation.
To include a poll in an AMD PDU, the transmitting side of an AM RLC entity shall:
-	set the P field of the AMD PDU to "1";
-	set PDU_WITHOUT_POLL to 0;
-	set BYTE_WITHOUT_POLL to 0.
Upon submission of an AMD PDU including a poll to lower layer, the transmitting side of an AM RLC entity shall:
-	set POLL_SN to the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer;
-	if t-PollRetransmit is not running:
-	start t-PollRetransmit.
-	else:
-	restart t-PollRetransmit.
Next change

[bookmark: _Toc5722476][bookmark: _Toc37462996][bookmark: _Toc46502540][bookmark: _Toc185618024]5.3.3.3	Reception of a STATUS report
Upon reception of a STATUS report from the receiving RLC AM entity the transmitting side of an AM RLC entity shall:
-	if the STATUS report comprises a positive or negative acknowledgement for the RLC SDU with sequence number equal to POLL_SN:
-	if t-PollRetransmit is running:
-	stop and reset t-PollRetransmit.
NOTE:	When all RLC SDUs with SNs up to POLL_SN are already positively or negatively acknowledged or indicated as discarded from upper layer (e.g. PDCP), the transmitting side of an AM RLC entity may stop and reset the running t-PollRetransmit.

Next change
[bookmark: _Toc5722477][bookmark: _Toc37462997][bookmark: _Toc46502541][bookmark: _Toc185618025]5.3.3.4	Expiry of t-PollRetransmit
Upon expiry of t-PollRetransmit, the transmitting side of an AM RLC entity shall:
-	if both the transmission buffer and the retransmission buffer are empty (excluding transmitted RLC SDU or RLC SDU segment awaiting acknowledgements and excluding RLC SDUs or RLC SDU segments for which the transmission and retransmission are stopped as specified in clause 5.2.3.1.1); or
-	if no new RLC SDU or RLC SDU segment can be transmitted (e.g. due to window stalling):
-	consider the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer for retransmission(excluding RLC SDUs or RLC SDU segments for which the transmission and retransmission are stopped as specified in clause 5.2.3.1.1); or	Comment by LGE-SeungJune: Insert a space between n and (.
-	consider any RLC SDU which has not been positively acknowledged for retransmission (excluding RLC SDUs or RLC SDU segments for which the transmission and retransmission are stopped as specified in clause 5.2.3.1.1).
-	include a poll in an AMD PDU, if any, as described in clause 5.3.3.2.
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[bookmark: _Toc5722478][bookmark: _Toc37462998][bookmark: _Toc46502542][bookmark: _Toc185618026]5.3.4	Status reporting
An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC SDUs (or portions of them).
Triggers to initiate STATUS reporting include:
-	Polling from its peer AM RLC entity:
-	When an AMD PDU with SN = x and the P field set to "1" is received from lower layer, the receiving side of an AM RLC entity shall:
-	if the AMD PDU is to be discarded as specified in clause 5.2.3.2.2; or
-	if x < RX_Highest_Status or x >= RX_Next + AM_Window_Size:
-	trigger a STATUS report.
-	else:
-	delay triggering the STATUS report until x < RX_Highest_Status or x >= RX_Next + AM_Window_Size.
NOTE 1:	This ensures that the RLC Status report is transmitted after HARQ reordering.
-	Detection of reception failure of an AMD PDU
-	The receiving side of an AM RLC entity shall trigger a STATUS report when t-Reassembly expires.
-	Detection of discard of an AMD PDU:
-	The receiving side of an AM RLC entity shall trigger a STATUS report when t-RxDiscard expires.
NOTE 2:	The expiry of t-Reassembly triggers both RX_Highest_Status to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after RX_Highest_Status is updated.
NOTE X:	The expiry of t-RxDiscard triggers both RX_Next to be updated and a STATUS report to be triggered, but the STATUS report shall be triggered after RX_Next is updated.
When STATUS reporting has been triggered, the receiving side of an AM RLC entity shall:
-	if t-StatusProhibit is not running:
-	at the first transmission opportunity indicated by lower layer, construct a STATUS PDU and submit it to lower layer.
-	else:
-	at the first transmission opportunity indicated by lower layer after t-StatusProhibit expires, construct a single STATUS PDU even if status reporting was triggered several times while t-StatusProhibit was running and submit it to lower layer.
When a STATUS PDU has been submitted to lower layer, the receiving side of an AM RLC entity shall:
-	start t-StatusProhibit.
When constructing a STATUS PDU, the AM RLC entity shall:
-	for the RLC SDUs with SN such that RX_Next <= SN < RX_Highest_Status that has not been completely received yet, in increasing SN order of RLC SDUs and increasing byte segment order within RLC SDUs, starting with SN = RX_Next up to the point where the resulting STATUS PDU still fits to the total size of RLC PDU(s) indicated by lower layer:
-	for an RLC SDU for which no byte segments have been received yet:
-	include in the STATUS PDU a NACK_SN which is set to the SN of the RLC SDU.
-	for a continuous sequence of byte segments of a partly received RLC SDU that have not been received yet:
-	include in the STATUS PDU a set of NACK_SN, SOstart and SOend.
-	for a continuous sequence of RLC SDUs that have not been received yet:
-	include in the STATUS PDU a set of NACK_SN and NACK range;
-	include in the STATUS PDU, if required, a pair of SOstart and SOend.
-	set the ACK_SN to the SN of the next not received RLC SDU which is not indicated as missing and is not discarded due to the expiry of t-RxDiscard in the resulting STATUS PDU.
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[bookmark: _Toc5722480][bookmark: _Toc37463000][bookmark: _Toc46502544][bookmark: _Toc185618028]5.5	Data volume calculation
For the purpose of MAC buffer status reporting, the UE shall consider the following as RLC data volume:
-	RLC SDUs and RLC SDU segments that have not yet been included in an RLC data PDU;
-	RLC data PDUs that are pending for initial transmission;
-	RLC data PDUs that are pending for retransmission (RLC AM).
For the purpose of MAC single entry delay status reporting, the UE shall consider the following as delay-critical RLC data volume:	Comment by LGE-SeungJune: In PDCP, it is specified as “single entry MAC delay status reporting”. The name needs to be aligned between PDCP and RLC. 
-	delay-critical RLC SDUs and delay-critical RLC SDU segments that have not yet been included in an RLC data PDU;
-	RLC data PDUs pending for initial transmission, and containing a delay-critical RLC SDU or a delay-critical RLC SDU segment;
-	RLC data PDUs that are pending for retransmission (RLC AM).
For the purpose of MAC multiple entry delay status reporting, the UE shall evaluate the delay-reporting RLC data volume in ascending order of dsr-ReportingThreshold based on the DSR data indication from upper layer (e.g. PDCP), and consider the following as delay-reporting RLC data volume associated with the i:th dsr-ReportingThreshold in dsr-ReportingThresList, where i starts from 1:
if an indication is received from upper layer (e.g., PDCP) that the condition for remaining-time-based RLC polling has been met for an RLC SDU	Comment by LGE-SeungJune: Wrong text?
-	if a DSR data indication associated with the i:th dsr-ReportingThreshold for an RLC SDU is received from upper layer (e.g., PDCP):
-	the corresponding RLC SDUs or RLC SDU segments have not yet been included in an RLC data PDU, and are not considered as delay-reporting RLC data volume associated with any of the k:th dsr-ReportingThreshold where k < i;
-	RLC data PDUs pending for initial transmission, and containing the corresponding RLC SDUs or RLC SDU segments, and that are not considered as delay-reporting RLC data volume associated with any of the k:th dsr-ReportingThreshold where k < i;
-	if i=1, RLC data PDUs that are pending for retransmission (RLC AM).



In addition, if a STATUS PDU has been triggered and t-StatusProhibit is not running or has expired, the UE shall estimate the size of the STATUS PDU that will be transmitted in the next transmission opportunity, and consider this as part of RLC data volume for MAC buffer status reporting, and as part of delay-critical RLC data volume for MAC single entry delay status reporting, and as part of the delay-reporting RLC data volume associated with the first (i.e. i=1) dsr-ReportingThreshold for MAC multiple entry delay status reporting.	Comment by LGE-SeungJune: Same comment as above.
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[bookmark: _Toc5722506][bookmark: _Toc37463026][bookmark: _Toc46502570][bookmark: _Toc185618054]6.2.3.10	Acknowledgement SN (ACK_SN) field
Length: 12 bits or 18 bits (configurable).
The ACK_SN field indicates the SN of the next not received RLC SDU which is not reported as missing and is not discarded due to the expiry of t-RxDiscard in the STATUS PDU. When the transmitting side of an AM RLC entity receives a STATUS PDU, it interprets that all RLC SDUs up to but not including the RLC SDU with SN = ACK_SN have been received by its peer AM RLC entity, excluding those RLC SDUs indicated in the STATUS PDU with NACK_SN, portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, SOstart and SOend, RLC SDUs indicated in the STATUS PDU with NACK_SN and NACK_range, and portions of RLC SDUs indicated in the STATUS PDU with NACK_SN, NACK range, SOstart and SOend.
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[bookmark: _Toc5722515][bookmark: _Toc37463035][bookmark: _Toc46502579][bookmark: _Toc185618063]7.1	State variables
This clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this clause are normative.
All state variables and all counters are non-negative integers.
All state variables related to AM data transfer can take values from 0 to 4095 for 12 bit SN or from 0 to 262143 for 18 bit SN. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 4096 for 12 bit SN and 262144 for 18 bit SN).
All state variables related to UM data transfer can take values from 0 to 63 for 6 bit SN or from 0 to 4095 for 12 bit SN. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 64 for 6 bit SN and 4096 for 12 bit SN).
When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used.
TX_Next_Ack and RX_Next shall be assumed as the modulus base at the transmitting side and receiving side of an AM RLC entity, respectively. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. RX_Next <= SN < RX_Next + AM_Window_Size is evaluated as [RX_Next – RX_Next] modulo 2[sn-FieldLength] <= [SN – RX_Next] modulo 2[sn-FieldLength] < [RX_Next + AM_Window_Size – RX_Next] modulo 2[sn-FieldLength]), where sn-FieldLength is 12 or 18 for 12 bit SN and 18 bit SN, respectively.
RX_Next_Highest– UM_Window_Size shall be assumed as the modulus base at the receiving UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (RX_Next_Highest– UM_Window_Size) <= SN < RX_Next_Highest is evaluated as [(RX_Next_Highest– UM_Window_Size) – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] < [RX_Next_Highest– (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength]), where sn-FieldLength is 6 or 12 for 6 bit SN and 12 bit SN, respectively.
The transmitting side of each AM RLC entity shall maintain the following state variables:
a) TX_Next_Ack – Acknowledgement state variable
This state variable holds the value of the SN of the next RLC SDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an RLC SDU with SN = TX_Next_Ack.
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains an RLC SDU or the last segment of a RLC SDU.
c) POLL_SN – Poll send state variable
This state variable holds the value of the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer when POLL_SN is set according to clause 5.3.3.2. It is initially set to 0.
The transmitting side of each AM RLC entity shall maintain the following counters:
a) PDU_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of AMD PDUs sent since the most recent poll bit was transmitted.
b) BYTE_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of data bytes sent since the most recent poll bit was transmitted.
c) RETX_COUNT – Counter
This counter counts the number of retransmissions of an RLC SDU or RLC SDU segment (see clause 5.3.2). There is one RETX_COUNT counter maintained per RLC SDU. This counter is reset to zero for each RLC SDU when indicated by upper layer.
The receiving side of each AM RLC entity shall maintain the following state variables:
a) RX_Next – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received RLC SDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an RLC SDU with SN = RX_Next.
b) RX_Next_Status_Trigger – t-Reassembly state variable
This state variable holds the value of the SN following the SN of the RLC SDU which triggered t-Reassembly.
c) RX_Highest_Status – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by "ACK_SN" when a STATUS PDU needs to be constructed. It is initially set to 0.
d) RX_Next_Highest – Highest received state variable
This state variable holds the value of the SN following the SN of the RLC SDU with the highest SN among received RLC SDUs. It is initially set to 0.
x) RX_Next_Discard_Trigger – t-RxDiscard state variable
[bookmark: OLE_LINK14]This state variable holds the value of the SN following the SN of the RLC SDU which triggered t-RxDiscard. This state variable shall be maintained only when the AM RLC entity is configured with t-RxDiscard.
Each transmitting UM RLC entity shall maintain the following state variables:
a) TX_Next – UM send state variable
This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU with segment. It is initially set to 0, and is updated after the UM RLC entity submits a UMD PDU including the last segment of an RLC SDU to lower layers.
Each receiving UM RLC entity shall maintain the following state variables:
a) RX_Next_Reassembly – UM receive state variable
This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or for SL-SRB4 of NR sidelink discovery, it is initially set to the SN of the first received UMD PDU containing an SN. For the receiving UM RLC entity configured for MCCH or MTCH, it is up to UE implementation to set the initial value of RX_Next_Reassembly to a value before RX_Next_Highest.
b) RX_Timer_Trigger – UM t-Reassembly state variable
This state variable holds the value of the SN following the SN which triggered t-Reassembly.
c) RX_Next_Highest– UM receive state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or for SL-SRB4 of NR sidelink discovery, it is initially set to the SN of the first received UMD PDU containing an SN. For the receiving UM RLC entity configured for MCCH or MTCH, it is initially set to the SN of the first received UMD PDU containing an SN.
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[bookmark: _Toc5722517][bookmark: _Toc37463037][bookmark: _Toc46502581][bookmark: _Toc185618065]7.3	Timers
The following timers are configured by TS 38.331 [5]:
a) t-PollRetransmit
This timer is used by the transmitting side of an AM RLC entity in order to retransmit a poll (see clause 5.3.3).
b) t-Reassembly
This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC PDUs at lower layer (see clauses 5.2.2.2 and 5.2.3.2). If t-Reassembly is running, t-Reassembly shall not be started additionally, i.e. only one t-Reassembly per RLC entity is running at a given time.
c) t-StatusProhibit
This timer is used by the receiving side of an AM RLC entity in order to prohibit transmission of a STATUS PDU (see clause 5.3.4).
x) t-RxDiscard
[bookmark: _Hlk195733141]This timer is used by the receiving side of an AM RLC entity in order to detect discard of AMD PDU(s) (see clause 5.2.3.2.x). If t-RxDiscard is running, t-RxDiscard shall not be started additionally, i.e. only one t-RxDiscard per RLC entity is running at a given time.
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[bookmark: _Toc5722518][bookmark: _Toc37463038][bookmark: _Toc46502582][bookmark: _Toc185618066]7.4	Configurable parameters
The following parameters are configured by TS 38.331 [5]:
a) maxRetxThreshold
This parameter is used by the transmitting side of each AM RLC entity to limit the number of retransmissions corresponding to an RLC SDU, including its segments (see clause 5.3.2).
b) pollPDU
This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollPDU PDUs (see clause 5.3.3).
c) pollByte
This parameter is used by the transmitting side of each AM RLC entity to trigger a poll for every pollByte bytes (see clause 5.3.3).
x) stopReTxDiscardedSDU
This parameter is used by the transmitting side of each AM RLC entity to determine whether to stop RLC transmission and retransmission of discarded SDUs (see clause 5.2.3).


End of change

