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1 Introduction

In the TS 25.321 [1] it is stated that one RAB can be mapped on both DSCH and DCH, implying that the MAC-d can switch between these both transport channels on per MAC-PDU basis. The scheduling of MAC-PDUs is performed in different entities. For DCH it is done in MAC-d. For DSCH it is done in MAC-c/sh. Keeping this in mind there is a certain probability that the queue in MAC-c/sh grows, point 1 in figure 1, and MAC-d decides to switch back to DCH, point 2 in figure 1. In this case MAC-d forwards new RLC PDUs on the DCH at the same time as MAC-c/sh forwards queued MAC-PDUs. The RLC PDUs conveyed on DSCH will have a delay compared to the PDUs delivered on DCH, i.e. the MAC layer conveys RLC PDUs on one logical channel in out-of-sequence order. The Rx will interpret these delayed PDUs as lost and will request re-sending of these PDUs.

Let’s consider the case where RLC is using the maximum available window size, i.e., the VT(A) and the VT(MS) in the Tx are very near each other(e.g. VT(MS)=VT(A)-1), consequently in the Rx the corresponding VR(R) and VR(MR) are similar to VT(A) and the VT(MS). 

When RLC transmits on the DCH, point 2 in figure 1, re-sending of the RLC PDUs waiting to be scheduled on the DSCH is requested by RLC Rx and performed by RLC Tx. The RLC Rx will consequently update it’s VR(R) and VR(MR) and the RLC Tx it’s VT(A) and VT(MS).  After a delay the MAC-PDUs in the DSCH queue are scheduled, with RLC sequence numbers that are pointing to the wrapped window area. Consequently the RLC Rx is misinterpreting the Tx information, as the Rx can not know whether the delayed PDUs pointing to the wrapped area are new or duplicate PDUs.

As stated in [2], for a given user, the Controlling RNC and Serving RNC can be separate RNCs. The size of the queue in MAC-c/sh is critical and is related to the delay introduced by the Iur interface resulting in erroneous RLC behaviour.
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Figure 1. Switch between DCH and DSCH

This paper proposes that for RABs that use the switch between the DSCH and the DCH the corresponding RLC entity is allowed to use a maximum window size half of the normal maximum size, i.e. 211-1. By this method the distance between VR(R) and VR(MR) can be held such that erroneous RLC behaviour can be prevented, i.e. the RLC Rx is able to notice that the Tx has sent duplicate RLC PDUs.

2 Changes proposed on the RLC, ref[3]
8.1
Primitives between RLC and higher layers

The primitives between RLC and upper layers are shown in Table 8.1.

Table 8.1: Primitives between RLC and upper layers

Generic Name
Parameter


Req.
Ind.
Resp.
Conf.

RLC-AM-DATA
Data, CNF, MUI
Data
Not Defined
MUI

RLC-UM-DATA
Data, 
Data
Not Defined
Not Defined

RLC-TR-DATA
Data
Data
Not Defined
Not Defined

CRLC-CONFIG
E/R, Ciphering Elements (UM/AM only), AM_parameters (AM only)
Not Defined
Not Defined
Not Defined

CRLC-SUSPEND (UM/AM only)
N
Not Defined
Not Defined
VT(S)

CRLC-RESUME (UM/AM only)
No Parameter
Not Defined
Not Defined
Not Defined

CRLC-STATUS
Not Defined
EVC
Not Defined
Not Defined

Each Primitive is defined as follows:

RLC-AM-DATA-Req/Ind/Conf

-
RLC-AM-DATA-Req is used by higher layers to request transmission of a higher layer PDU in acknowledged mode.

-
RLC-AM-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in acknowledged mode.

-
RLC-AM-DATA-Conf is used by RLC to confirm to higher layers the transmission of a RLC SDU.

RLC-UM-DATA-Req/Ind

-
RLC-UM-DATA-Req is used by higher layers to request transmission of a higher layer PDU in unacknowledged mode.

-
RLC-UM-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in unacknowledged mode.

RLC-TR-DATA-Req/Ind

-
RLC-TR-DATA-Req is used by higher layers to request transmission of a higher layer PDU in transparent mode.

-
RLC-TR-DATA-Ind is used by RLC to deliver to higher layers RLC SDUs, that have been transmitted in transparent mode.

CRLC-CONFIG-Req

This primitive is used by RRC to establish, release or reconfigure the RLC. Ciphering elements are included for UM and AM operation.

CRLC-SUSPEND-Req/Cnf

This primitive is used by RRC to suspend the RLC. The N parameter indicates that RLC shall not send a PDU with SN>=VT(S)+N, where N is an integer. RLC informs RRC of the VT(S) value in the confirm primitive.

CRLC-RESUME-Req

This primitive is used by RRC to resume RLC when RLC has been suspended.

CRLC-STATUS-Ind

It is used by the RLC to send status information to RRC.

Following parameters are used in the primitives:

1)
The parameter Data is the RLC SDU that is mapped onto the Data field in RLC PDUs. The Data parameter may be divided over several RLC PDUs. In case of a RLC-AM-DATA or a RLC-UM-DATA primitive the length of the Data parameter shall be octet-aligned.

2)
The parameter Confirmation request (CNF) indicates whether the RLC needs to confirm the correct transmission of the RLC SDU.

3)
The parameter Message Unit Identifier (MUI) is an identity of the RLC SDU, which is used to indicate which RLC SDU that is confirmed with the RLC-AM-DATA conf. primitive.

4)
The parameter E/R indicates whether RLC should enter or exit the data transfer ready state.

5)
The parameter Event Code (EVC) indicates the reason for the CRLC-STATUS-ind (i.e., unrecoverable errors such as data link layer loss or recoverable status events such as reset, etc.).

6)
The parameter ciphering elements are only applicable for UM and AM operation. These parameters are Ciphering Mode, Ciphering Key, Activation Time (SN to activate a new ciphering configuration) and Ciphering Sequence Number.

7)
The AM_parameters is only applicable for AM operation. It contains PU size, Timer values (see section 9.5), Protocol parameter values (see section 9.6), Polling triggers (see section 9.7.1), Status triggers (see section 9.7.2), SDU discard mode (see section 9.7.3) and Window size (see section 9.2.2.11.3).
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 window size during a connection.

Type = WINDOW

WSN

Figure 9.10: The WINDOW fields in a STATUS PDU

WSN

Length: 12 bits

The allowed window size to be used by the transmitter. The range of the window size is [0, 212-1]. The range of the window size is [0, 212-1]. When the RLC entity is using DSCH then the range of the window size is [0, 211-1]. The Tx_Window_Size parameter is set equal to WSN.
3 Proposal

It is proposed that the above changes are made to 25.322 v3.1.1 and a formal CR will be written if a decision is reached.
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