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1. Introduction:

According to RLC specifications 25.322v3.3.0 maximum RLC window size can be upto 4095. This proposal discusses the problems due to such a big window size (greater than 2048). 

Also this proposal proposes the need to have re-look at requirement of having such a big window size for R’99. 

2. Problem

Let RLC1 and RLC2 be the peer RLC entities. 

Consider following examples:
Example 1:
RLC1: VT(A) = 4070, VT(MS) = 4060, VT(S) = 112.

RLC2: VR(R) = 4070, VR(MR) = 4060,   VR(H) =112.

Let SDU1 spans over 4000 to 4079. SDU2 spans over 4080 to 150.

1. RLC1 retransmits PU with SN = 4070 and 4070 is received at RLC2 

2. RLC2 changes its state variables to VR(R) = 0, VR(MR) = 4086.

3. An ACK which was transmitted by RLC2, was lost.

4. SDU discard occurs for SDUn  at RLC1.

5. RLC1 transmits an MRW command with SN_MRW= 4080.

Now how does receiver know whether it is an obsolete command or a

new SDU discard?

Note that MRW with SN > VR(H) is a valid MRW command.

As per current understanding, the receiver interprets it

to be a new command and would discard all the SDUs and reassemble an

incorrect SDU or the protocol itself will be reset!

Example 2:

To achieve octet alignment in bitmap SUFI, receiver can split the

bitmaps which are partially overlapping. This means that

receiver may send status of a PU twice.

Consider following scenario:

RLC window sizes are 4095. 

RLC1: VT(A) = 10 : VT(MS) = 8.

RLC2:  VR(R) = 10: VR(MR) =8. 

PUs 10 and 16 have not yet been received at RLC2.

A status report contains 2 status PDUs. which are formed as follows.

STATUS PDU 1:

bitmap : from 10 to 17

STATUS PDU 2:

bitmap from 16 to 23

and  PU 16 is reported to be missing in both the pdus.

In the given TTI only STATUS PDU 1 could be transmitted while STATUS

PDU 2  was transmitted later.  

· Upon reception of STATUS PDU 1, tx retransmits 10 and 16.

· These PDUs are received correctly at the receiver. 

· Receiver  moves its window to VR(R) = 24 to VR(MR) = 22.

· Upon reception of STATUS PDU 2 the transmitter retransmits 16

      again which will be considered a new PU by the receiver.

This is incorrect.

Even if the PDUs are not split and if the transmitter sends multiple

copies of the same PU (say 16 in this case) , same problem arises.

Moreover, Just to allow window size > 2048 several restrictions

were imposed on RLC. e.g.

1. Nothing less than VR (R)  can be reported while using bitmap which

      makes reporting inefficient if window is big. 

      If status report contains status of < 8 Pus, it can’t be transmitted as a 

      bitmap and should be transmitted as LIST which makes reporting inefficient.

2.  Only VT(S)-1 can be retransmitted when poll needs to be sent and

     there are no Pus in retransmission buffer and no new Pus are allowed to be 

     transmitted.. This would reduce performance of RLC.

3. Need for having such a big window size should be relooked at. 

      For a given configuration window size will have little effect on RLC 

      performance after a certain limit of window size. Now that there

      is only one PU per PDU we think that for R'99, 2048 is sufficient.

4. Solution:

If maximum allowed window size is limited to <= 2048, these problems are solved.

5. Conclusion 

If maximum allowed window size is limited to <= 2048, RLC protocol will be correct and live. So Maximum retransmission window size should be limited to 2048.

3GPP/SMG Meeting #14
Document
R2-001364

Paris, France, 3-7 July 2000

e.g. for 3GPP use the format  TP-99xxx 

or for SMG, use the format  P-99-xxx







CHANGE REQUEST
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.




25.322 
CR
062
Current Version:
3.3.0








GSM (AA.BB) or 3G (AA.BBB) specification number (

( CR number as allocated by MCC support team



For submission to: 
TSG-RAN#9
for approval
x

strategic

(for SMG

list expected approval meeting # here (
for information


non-strategic

use only)





Form: CR cover sheet, version 2 for 3GPP and SMG        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc



Proposed change affects:
(U)SIM

ME
x
UTRAN / Radio
x
Core Network


(at least one should be marked with an X)



Source:
Silicon Automation Systems
Date: 




Subject:
Maximum size of Retransmission window



Work item:




Category: 
F
Correction
x
Release: 
Phase 2



A
Corresponds to a correction in an earlier release


Release 96


(only one category 
B
Addition of feature


Release 97


shall be marked
C
Functional modification of feature


Release 98


with an X)
D
Editorial modification


Release 99
x





Release 00




Reason for 
change:

Currently 25.322v3.3.0 specifies maximum value of RLC retransmission window size to be <=4095. RLC runs into problems because of such a big window size. (problems are mentioned in the corresponding proposal xxxxxx) If it is limited to <=2048 all the mentioned problems are solved.



Clauses affected:
9.2.2.11



Other specs
Other 3G core specifications

(  List of CRs:


affected:
Other GSM core specifications

(  List of CRs:



MS test specifications

(  List of CRs:



BSS test specifications

(  List of CRs:



O&M specifications

(  List of CRs:




Other 
comments:



[image: image1.wmf]help.doc

  <--------- double-click here for help and instructions on how to create a CR.

9.2.2.11
SUFI

Which SUFI fields to use is implementation dependent, but when a STATUS PDU includes information about which PUs have been received and which are detected as missing, information shall not be included about PUs with SN(VR(H) i.e. PUs that have not yet reached the receiver. Information about PUs with SN<VR(R) shall not be given except when this is necessary in order to use the BITMAP SUFI, see 9.2.2.11.5.

Length: variable number of bits.

The SUFI (Super-Field) includes three sub-fields: type information (type of super-field, e.g. list, bitmap, acknowledgement, etc), length information (providing the length of a variable length field within the following value field) and a value.

Figure 9.7 shows the structure of the super-field. The size of the type sub‑field is non-zero but the size of the other sub‑fields may be zero.

Type

Length

Value

Figure 9.7: The Structure of a Super-Field

The length of the type field is 4 bits and it may have any of following values.

Bit
Description

0000
No More Data (NO_MORE)

0001
Window Size (WINDOW)

0010
Acknowledgement (ACK)

0011
List (LIST)

0100
Bitmap (BITMAP)

0101
Relative list (Rlist)

0110
Move Receiving Window (MRW)

0111
Move Receiving Window and ignore first LI (MRW_N_IFL)

1000-1111
Reserved (PDUs with this encoding are invalid for this version of the protocol)

The length sub-field gives the length of the variable size part of the following value sub-field and the length of it depends on the super-field type. The value sub-field includes the value of the super-field, e.g. the bitmap in case of a BITMAP super-field, and the length is given by the length of the type sub-field.

9.2.2.11.1
The No More Data super-field

The 'No More Data' super-field indicates the end of the data part of a STATUS PDU and is shown in Figure 9.8 below. It shall always be placed as the last SUFI if it is included in a STATUS PDU. All data after this SUFI shall be regarded as padding and shall be neglected.

Type=NO_MORE

Figure 9.8: NO_MORE field in a STATUS PDU

9.2.2.11.2
The Acknowledgement super-field

The 'Acknowledgement' super-field consists of a type identifier field (ACK) and a sequence number (LSN) as shown in Figure 9.9 below. The acknowledgement super-field is also indicating the end of the data part of a STATUS PDU. Thus, no 'NO_MORE' super-field is needed in the STATUS PDU when the 'ACK' super-field is present. The ACK SUFI shall always be placed as the last SUFI if it is included in a STATUS PDU. All data after this SUFI shall be regarded as padding and shall be neglected.

Type = ACK

LSN

Figure 9.9: The ACK fields in a STATUS PDU

LSN

Length: 12 bits

Acknowledges the reception of all PUs with sequence numbers < LSN (Last Sequence Number) that are not indicated to be erroneous in earlier parts of the STATUS PDU. This means that if the LSN is set to a different value than VR(R) all erroneous PUs must be included in the same STATUS PDU and if the LSN is set to VR(R) the erroneous PUs can be split into several STATUS PDUs. At the transmitter, if the value of the LSN =< the value of the first error indicated in the STATUS PDU VT(A) will be updated according to the LSN, otherwise VT(A) will be updated according to the first error indicated in the STATUS PDU. The LSN should not be set to a value > VR(H).

9.2.2.11.3
The Window Size super-field

The 'Window Size' super-field consists of a type identifier (WINDOW) and a window size number (WSN) as shown in Figure 9.10 below. The receiver is always allowed to change the Tx window size of the peer entity during a connection, but the maximum allowed value is given by RRC configuration. The Rx window of the receiver is not changed.

Type = WINDOW

WSN

Figure 9.10: The WINDOW fields in a STATUS PDU

WSN

Length: 12 bits

The allowed Tx window size to be used by the transmitter. The range of the window size is  [1,211 ]. The Tx_Window_Size parameter is set equal to WSN upon reception of this SUFI.
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