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Reason for change: 3 Atthe RAN2 #33 meeting, it was shown in R2-022919 that the current MRW
procedure is not efficient when the SDUs are discretely discarded. In that
document, the inefficiency is analysed to come from the following two
restrictions.

- When a SDU is discarded by a discard trigger, the Sender discards all SDUs
from the SDU that lies at the lower edge of the transmission window to the SDU
that discarded by the discard trigger.

- When the Receiver receives a MRW command, the Receiver discards all
SDUs from the SDU that lies at the lower edge of the reception window to the
last SDU that indicated by the MRW command.

This CR aims at improving the MRW procedure at least from Rel-5 by removing
such restrictions.

Summary of change: 38 The proposed change is;

- When a SDU is discarded by a discard trigger, the Sender checks all SDUs
from the SDU that lies at the lower edge of the transmission window to the SDU
that discarded by the discard trigger. Among those SDUs, the Sender discards
only the SDUs that are not yet positively acknowledged.

- When the Receiver receives a MRW command, the Receiver checks all
SDUs from the SDU that lies at the lower edge of the reception window to the
last SDU that indicated by the MRW command. Among those SDUSs, the
Receiver discards only the SDUs that are not yet successfully received.

The related parts are changed in this light.
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Consequences if ¥ When several SDUs are discretely discarded,
not approved: - either it takes long time to move the reception window
- or loses transmission efficiency due to the discard of correctly received SDUs

depending on the implementation
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9.2.2.11.8 The Move Receiving Window (MRW) super-field

The 'Move Receiving Window' super-field is used to request the Receiver to move its reception window and optionally
to indicate the set of discarded RLC SDUs, as aresult of an RLC SDU discard in the Sender. The format is givenin
figure 9.15 below.

Type = MRW
LENGTH
SN_MRW;
SN_MRW,

SN_MRW | engTH
NLENGTH

Figure 9.15: The MRW fields in a STATUS PDU

LENGTH
Length: 4 bits
The number of SN_MRW; fieldsin the super-field of type MRW.

The values "0001" through "1111" indicate 1 through 15 SN_MRW; respectively. The value "0000" indicates that one
SN_MRW,; field is present and that the RLC SDU to be discarded in the Receiver extends above the configured
transmission window in the Sender.

SN_MRW,;
Length: 12 bits

When "Send MRW" is configured, an SN_MRW;, shall be used to indicate the end of each discarded RLC SDU, i.e. the
number of SN_MRW; fields shall equal the number of RLC SDUs discarded by that MRW SUFI. When " Send MRW*"
is not configured, an SN_MRW; field shall be used to indicate the end of the last RLC SDU to be discarded in the
Receiver and additional ones may optionally be used to indicate the end of other discarded RLC SDUs. SN_MRW,; is
the " Sequence Number" of the AMD PDU that contains the "Length Indicator" of thei:th RLC SDU to be discarded in
the Receiver (except for SN MRW| gngth When N enerh = 0, see definition of N gngrh). The order of the SN MRW;
shall be in the same sequential order asthe RLC SDUs that they refer to.

Additionally SN_MRW, gnerh requests the Receiver to discard all not yet successfully received SDUs that have
segmentsin the AMD PDUs with " Sequence Number" < SN_ MRW | gnerh, @nd to move the reception window
accordingly. In addition, when N, engTh > O, the Receiver has to discard the not yet successfully received SDUs that
have segments in the AMD PDU with sequence number SN MRW, ey UP to and including the octet indicated by the

NLENGTH th 'Length Indicator" f|eld of the PDU with sequence number SN_MRW, FNGTHMWLI:engm

NLENGTH

Length: 4 bits
NiencTh IS used together with SN_MRW, gnarh to indicate the end of the last RLC SDU to be discarded in the Receiver.

N encrh indicates which "Length Indicator” in the AMD PDU with " Sequence Number" SN_ MRW | gnerH COrresponds
to thelast RLC SDU to be discarded in the Receiver. N, engtn = O indicates that the last RLC SDU ended in the AMD
PDU with "Sequence Number" SN_MRW, enerh —1 and that the first data octet in the AMD PDU with " Sequence
Number" SN_MRW gnerh iSthe first data octet to be reassembled next.
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11.6  SDU discard with explicit signalling procedure

11.6.1 General

The SDU discard with explicit signalling procedure is used for discarding SDUs and transferring the discard
information between two peer entities, which are operating in acknowledged mode. The Sender shall discard an SDU
that has not been successfully transmitted for a period of time or for a number of transmissions, and send a Move
Receiving Window (MRW) SUFI to the Receiver. According to the MRW SUFI, the Receiver shall discard AMD
PDUs carrying that SDU and update the reception window. Figure 11.6 below illustrates the elementary procedure for
SDU discard with explicit signalling.

Sender Receiver

STATUS PDU (MRW SUFI) >

< STATUS PDU (MRW_ACK SUFI)

] ]

Figure 11.6: SDU discard with explicit signalling

11.6.2 Initiation

The Sender shall initiate the SDU discard with explicit signalling procedure if one of the following triggers is detected:

"Timer based SDU discard with explicit signalling" is configured, Timer_Discard expiresfor an SDU, and one
or more segments of the SDU have been submitted to lower layer;

"Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and "Send
MRW" is configured;

"SDU discard after MaxDAT number of transmissions” is configured, and MaxDAT number of transmissionsis
reached (i.e. VT(DAT) = MaxDAT) for an AMD PDU.

Upon initiation of the SDU discard with explicit signalling procedure, the Sender shall:

if "Timer based SDU discard with explicit signalling” is configured:
- discard all SDUs up to and including the SDU for which the timer Timer_Discard expired.
if "SDU discard after MaxDAT number of retransmissions' is configured:

- discard al SDUs that have segmentsin AMD PDUs with " Seguence Number" SN inside the interval VT(A)
< SN < X, where X isthe value of the " Sequence Number" of the AMD PDU with VT(DAT) = MaxDAT.

if requested:
- inform the upper layers of the discarded SDUs

discard all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU
whose timer has not expired;

if more than 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" is not configured:

- assemble an MRW SUFI with the discard information of the SDUSs.
- otherwise ("Send MRW" is configured):

- assemble an MRW SUFI with the discard information of the first 15 SDUs; and
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- include the discard information of the rest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit signalling
procedure is terminated).

otherwise (less than or equal to 15 discarded SDUs are to be informed to the Receiver):

- assemble an MRW SUFI with the discard information of the SDUs.

schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
if SN_MRW, engrh in the MRW SUFI >V T(S):

- update VT(S) to SN_MRW, engTH-

start atimer Timer_ MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when the timer Timer_MRW is active, no new
MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the
termination criteria specified in subclause 11.6.4.

11.6.2.1 Void

11.6.2.2 STATUS PDU contents to set
The Sender shall:

if "Send MRW" is configured:

- if thelast discarded SDU ended in an AMD PDU, and its "Length Indicator" is present in the same AMD
PDU, and no new SDU is present inside this AMD PDU:

- setthelast SN_MRW, field in the MRW SUFI to 1 + " Sequence Number" of the AMD PDU which
contains the "Length Indicator" of the last discarded SDU;

- set the N gnarn field in the MRW SUFI to "0000".
- otherwise:

- setthelast SN_MRW, field in the MRW SUFI to the " Sequence Number" of the AMD PDU which
contains the "Length Indicator" of the last discarded SDU;

- setthe N enern field in the MRW SUFI so that the last data octet to be discarded in the Receiver shall be
the octet indicated by the N engrhith "Length Indicator” field of the AMD PDU which contains the
"Length Indicator" of the last discarded SDU;

- set each of the other SN_MRW,; fieldsin the MRW SUFI to the " Sequence Number" of the AMD PDU which
contains the "Length Indicator” of thei:th discarded SDU.

otherwise ("Send MRW" is not configured):

- if thelast SDU to be discarded in the Receiver ended in an AMD PDU, and its"Length Indicator" is present
in the same AMD PDU, and no new SDU is present inside this AMD PDU:

- setthelast SN_MRW, field in the MRW SUFI to 1 + " Sequence Number" of the AMD PDU which
contains the "Length Indicator” of the last SDU to be discarded in the Receiver;

- set the N gnarh field in the MRW SUFI to "0000".
- otherwise:

- setthelast SN_MRW, field in the MRW SUFI to the " Sequence Number" of the AMD PDU which
contains the "Length Indicator” of the last SDU to be discarded in the Receiver;
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- setthe N enerw field in the MRW SUFI so that the last data octet to be discarded in the Receiver shall be

the octet indicated by the N engrh:th "Length Indicator field of the AMD PDU which contains the
"Length Indicator” of the last SDU to be discarded in the Receiver;

- optionally set each of the other SN_MRW, fieldsin the MRW SUFI to the " Sequence Number" of the AMD

PDU which contains the "Length Indicator" of thei:th SDU to be discarded in the Receiver;

- if the MRW SUFI contains only one SN_MRW; field and the value of SN_MRW; field =
VT(A)+Configured_Tx_Window_Size:

- setthe LENGTH field in the MRW SUFI to "0000".

- otherwise:

- setthe LENGTH field in the MRW SUFI to the number of SN_MRW; fieldsin the same MRW SUFI. In this

case, SN_MRW, shall beintheinterval VT(A) < SN_MRW,; < VT(A)+Configured_Tx_Window_Size.

11.6.3 Reception of the STATUS PDU by the Receiver
Upon reception of the STATUS PDU/piggybacked STATUS PDU containing an MRW SUFI, the Receiver shall:
- if the LENGTH field in the received MRW SUFI is"0000":
- consider SN_MRW; to be above or equal to VR(R).
- otherwise:
- consider SN_MRW,; to be less than VR(MR);

- consider al the SN_MRW;s other than SN_MRW;, to be in sequential order within the list and sequentialy
above or equal to SN_ MRW,_:;

- deliver all the successfully received SDUs from the SDU that have segmentsin AMD PDU with " Sequence

Number" of VR(R) up to and including the last SDU that is indicated by the MRW SUFI;

- discard AMD PDUs up to and including the PDU with sequence number SN_MRW  eneri—1;
- if the N_gnaTh field in the received MRW SUFI is"0000":

- reassemble from the first data octet of the AMD PDU with sequence number SN_ MRW | gnerh after the
discard.

- otherwise:

- discard further the data octets in the AMD PDU with sequence number SN_MRW | gngrh Up to and including

the octet indicated by the N engrh:th "Length Indicator” field of the PDU with sequence number
SN_MRW _enGrH;

- reassemble from the succeeding data octet in the AMD PDU with sequence number SN_ MRW | gngrh after

the discard,;
- if "Send MRW" is configured:

- inform upper layers about all of the discarded SDUs that were not previously delivered to upper layer or
discarded by other MRW SUFIs;

- update the state variables VR(R), VR(H) and VR(MR) according to the received STATUS PDU/piggybacked
STATUSPDU;

- assembleaMRW_ACK SUFI according to subclause 11.6.3.1;

- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW_ACK
SUFI.
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11.6.3.1 STATUS PDU contents to set
The Receiver shall:

- setthe SN_ACK field inthe MRW_ACK SUFI to the new value of VR(R), updated after reception of the MRW
SUFI;

- ifthe SN_ACK fieldinthe MRW_ACK SUFI is set equal to the SN_ MRW _ gnerH field in the received MRW
SUFI:

- settheN fiedinthe MRW_ACK SUFI to the N, gnerh figld in the received MRW SUFI.
- otherwise:
- settheN field in the MRW_ACK SUFI to "0000".
- includethe MRW_ACK SUFI in the next STATUS PDU/piggybacked STATUS PDU to be transmitted,
according to subclause 11.5.2.
11.6.4 Termination

The Sender shall terminate the SDU discard with explicit signalling procedure if one of the following criteriais
fulfilled:

- aSTATUS PDU/piggybacked STATUS PDU containing an MRW_ACK SUFI isreceived, and the SN_ACK
field in the received MRW_ACK SUFI >the SN MRW | gnerw field in the transmitted MRW_SUFI, and the N
field in the received MRW_ACK SUFI is set equal to "0000";

- aSTATUS PDU/piggybacked STATUS PDU containing an MRW_ACK SUFI isreceived, and the SN_ACK
field in the received MRW_ACK SUFI =the SN. MRW | gnery fidld in the transmitted MRW_SUFI, and the N
field in the received MRW_ACK SUFI is set equal to the N gngTh field in the transmitted MRW SUFI;

- aSTATUS PDU/piggybacked STATUS PDU containing an ACK SUFI isreceived, and this STATUS
PDU/piggybacked STATUS PDU indicates that all AMD PDUs up to and including the AMD PDU with
" Seguence Number" equal to the SN_MRW /| gnarh field in the transmitted MRW SUFI has been received or
discarded by the peer entity.

Upon termination of the SDU discard with explicit signalling procedure, the Sender shall:
- stop thetimer Timer_ MRW;
- update VT(A) and VT(MS) according to the received STATUS PDU/piggybacked STATUS PDU;

The Sender shall not confirm to upper layers the SDUs that are requested to be discarded.
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