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1 Introduction

There has been a discussion about the maximum length of the RLC PDU. Due to the length of the LI field, as specified in the current specification, the maximum size of an RLC AMD/UMD PDU is roughly 1000 bits. In order to increase the maximum size of the RLC PDU, the LI field should be extended. Some solutions are discussed in this proposal and a selection of a simple solution is proposed.

2 Discussion

One way to deal with larger RLC PDUs is presented on the email reflector by Siemens. In short, it is proposed that a H bit is used to indicate whether the LI would be extended or not. This means that the length of the LI field could be extended adaptively, depending on the length of the segments carried by the RLC PDU.  This is an advantage when the segments are not that large. In these cases the LI seldomly needs to be larger than only one octet.

However, this means that the definition of the LI is changed. Currently, the LI is defined as the boundary between two segments, whereas the proposal by Siemens implies that the LI indicates the length of the segments. The disadvantage is that this definition is not applicable to the PU concept. The problem is the following: In  PUs where concatenation takes place a LI is added. When a PDU is formed through assembling a number of PUs, the LIs of the PUs are translated into  LIs which hold for the whole PDU.  Thus depending on where the PUs are placed the LIs are determined. The problem with the solution described above is that when more PUs are send in one PDU, the LIs may sometimes be two octets and sometimes only one, depending on where the PU is placed in the PDU. For example, if a PDU would be 2000 bits long, and 4 PUs would fit into an RLC PDU, the LI would need to be two octets if the PU would be placed last in the PDU. On the other hand, it would be only 1 octet if the PU was put first in the PDU. This means that the RLC PDU size is different for different configurations of the PDUs, dependent on whether and where concatenation takes place. This would mean different transport formats for all different cases (and these can be quite many). Another way of dealing with the different sizes of the RLC PDUs is to use the extended header. Then the header is not only used for indicating PUs, which are not in sequence, it also is used for indicating whether and where concatenation takes place. However, that is not desirable, especially not when the PUs are large, since then a lot of overhead is used just to indicate that concatenation or padding takes place. 

A very simple method to deal with a longer RLC PDU is to define an RLC PDU format, which is used when large PDUs are used. The only difference of this format with the current formats is that the LI is 15 bits. Upon setup of a certain service it is decided what the RLC size will be. If this size is larger than 1000 bits, the format with long LI field will be used by the RLC entities, whereas when the size is smaller than 1000 bits, the current specified formats are being used.  

This solution is not as flexible as the previous described solution, since during the call the same LI will be used. Thus, if a PDU is large, the LI is always 15 bits long. However, this should not be such a big problem if the RLC PDUs are large anyway. The advantage of this solution is that it is applicable to all cases. Thus no special case needs to be specified for the case where multiple PUs are placed in one RLC PDU. 

We believe that the latter solution is the most simple one. It seems to be the only reasonable solution for the case when multiple PUs are used, and it is also applicable when only one PU is used to form an RLC PDU.   

3 Changes to section 9.2.2 in 25.322

· Length Indicator (LI): 7 or 15 bits

This field is optional and is used if concatenation, padding or piggybacking takes place in an RLC PU. It indicates the end of the last segment of a SDU. The field can be either 7 or 15 bits. The length of the field is signalled by RRC. Table 1 and Table 2 summarises the values of the length indicator that is reserved for special purposes.

Table 1. Predefined values of the 7 bit length indicator.

Bits
Description

0000000
The RLC PU, with Sequence Number = (Sequence Number of this PU) - 1, is exactly filled with the last segment of a RLC SDU.

1111110
The rest of the PU includes a piggybacked STATUS PDU. The start of the piggybacked STATUS PDU is indicated by the length indicator field with the largest value.

1111111
The rest of the PU includes padding. The start of the padding is indicated by the length indicator field with the largest value.

Table 2. Predefined values of the 15 bit length indicator.

Bits
Description

000000000000000
The RLC PU, with Sequence Number = (Sequence Number of this PU) - 1, is exactly filled with the last segment of a RLC SDU.

111111111111110
The rest of the PU includes a piggybacked STATUS PDU. The start of the piggybacked STATUS PDU is indicated by the length indicator field with the largest value.

111111111111111
The rest of the PU includes padding. The start of the padding is indicated by the length indicator field with the largest value.

4 Proposal

We propose to replace the description of the length indicator field in section 9.2.2 in 25.322 [1] with the description given in section 3.
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