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1.  Introduction
The RLC protocol specification specifies the format of the PDUs. The PU concept and the header compression algorithm is supported by defined header parameters. The header format is quite flexible due to the concept of extended header fields. However, some improvements are achieved by introducing the possibility to support of larger PDU sizes.

2.  Discussion

The size of an AMD or UMD PDU is indicated by a 7bit length indicator field. Currently, no mechanism is available that allows the usage of larger length indicator fields. This means that the size of SDU data segments inside one RLC PDU that can be indicated by this scheme is rather limited by the address space of this Length Indicator field. This implicitly limits the possible RLC PDU size to 125 bytes because additionally some reserved values exist that indicate padding, piggybacking, ... . 

In this proposal a mechanism is presented that allows larger AMD RLC PDUs.

It is possible to allow an extension of the Length Indicator field without doing any harm to RLC PDUs with a short Length Indicator field of 7 bits. Flexible RLC headers are achieved by using two special bits, the Header Extension flag (H) and the Extension bit (E). The settings of these bits indicate how the succeeding octet should be interpreted. Currently, three different types of octets are possible: Extended Header Field, Length Indicator field or Data. 
The H bit and E bit can be combined and then a HE field is available with 2 bits. This allows to indicate another succeeding octet type.
A tabular description of the HE field is given in figure 1.

Value
Description

00
The succeeding octet contains data

01
The succeeding octet contains a short length indicator and E bit

10
The succeeding octet contains an extended header field

11
The succeeding octet contains a long length indicator and HE field

Figure 1: Format of the HE type field

Note that the bit combination ‘11’ for the HE field is only possible if it corresponds to the last SN or extended header in a RLC PDU. The long length indicator additionally uses the HE field. However, the combination ‘10’ indicating an extended header is not needed in that case. The combination ‘01’ is only possible if all succeeding length indicators are short. With the current addressing scheme this is only possible if only one length indicator succeeds that indicates either padding or piggybacking. Actually, there is no need to limit the amount of octets for the long length indicator field but a negotiation of the size during setup is possible. However, two octets already give 14 bits for indicating the size of the segments of one single SDU. 

Note: In case of  using a 14bit length indicator it might be necessary to send one PU less. However, the same holds for extended header fields.

3.  Example of usage

A short example for the long length indicator field is given. The example RLC PDU shown in figure 2 contains two segments of SDUs. The first segment is assumed to be 125 bytes. The second segment is 50 bytes. Two PUs are assumed to reside in the RLC PDU in this example. The last PU is padded or uses piggybacked status data.
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4.  Conclusion

A flexible scheme has been presented that allows to overcome any limitation of the RLC PDU size without introducing any overhead for small RLC PDUs.

Section 6 shows how these changes could be incorporated in [1].
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9.2.1. Formats

9.2.1.1. TrD PDU

9.2.1.2. UMD PDU

9.2.1.3. AMD PDU

The AMD PDU transfers user data and piggybacked status information and requests status report by setting Poll bit when RLC is operating in acknowleded mode.
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Figure 9‑1. AMD PDU

(1) Note: The Length Indicator may be 14 bits. In that case a HE field succeeds the Length Indicator.
9.2.2.  Parameters

9.2.2.1. D/Cfield 

9.2.2.2. PDU Type

9.2.2.3. Sequence Number (SN)

9.2.2.4. Polling bit (P)

9.2.2.5. Extension bit (E)

Length: 1bit

This bit indicates whether the next octet will be header information (LI) or data.

Bit
Description

0
The next octet is data

1
The next octet is a Length Indicator

9.2.2.6. Reserved (R)

9.2.2.7. 


9.2.2.8. Header Extension Type (HE Field)

Length: 2 bits

This two-bit field indicates the format of the extended header.

Value
Description

00
The succeeding octet contains data

01
The succeeding octet contains a 7bit length indicator and E bit

10
The succeeding octet contains an extended header field

11
The succeeding octet contains a 14bit length indicator and HE bit 

9.2.2.9. Extended Header Type (EHType)

Length: 2 bits

This two-bit field indicates the format of the extended header.

Value
Description

00
Extension consists of SN+H+E for additional PU sequence numbers

01
Reserved for future use

10
Reserved for future use

11
Reserved for future use

EHType 00:

This value is used when additional sequence numbers are needed to indicate PU:s that are not sequential within a PDU. The nth sequence number in the extended header indicates the sequence number of the (n+1)th PU in the PDU. The space to accommodate the extended header is provided by transmitting one PU less than normally with the same AMD PDU size. The decision to use this EHType is made by the transmitting RLC. The format is described in Figure 9‑2.
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Figure 9‑2. AMD PDU Extended Header with EHType = 00

9.2.2.10. Length Indicator (LI)

Length: 7bit

This field is optional and is used if concatenation, padding or piggybacking takes place in the PDU. It indicates the end of the last segment of a SDU. The values that are reserved for special purposes are listed in the table below.

Bit
Description

0000000
The previous RLC PDU was exactly filled with the last segment of a RLC SDU.

1111110
The rest part of the RLC PDU includes a piggybacked STATUS PDU.

1111111
The rest part of the RLC PDU is padding.

Length: 14bit


This field is optional and is used if concatenation, padding or piggybacking takes place in the PDU. It indicates the end of the last segment of a SDU. The values that are reserved for special purposes are listed in the table below.
Bit
Description

00000000000000
The previous RLC PDU was exactly filled with the last segment of a RLC SDU.

11111111111110
The rest part of the RLC PDU includes a piggybacked STATUS PDU.

11111111111111
The rest part of the RLC PDU is padding.
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