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1
Introduction

At the RAN3 meeting #38, Nokia raised a question regarding Frame Protocol Data Frame extension mechanism. [1]

To proceed the discussion further, this paper shows one concrete solution and tries to discuss further enhancement on Data Frame Extension mechanism in Frame Protocol.

2 Discussion

Figure 1 shows the general Frame Structure, which is defined In TS 25.425, TS25.427 and TS25.435. 
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Figure 1: General Frame Structure

As shown in the figure, Spare Extension is defined for the Data Frame and Control Frame. The usage of the Spare Extension is explained below (extracted from [2]):

The Spare Extension indicates the location where new IEs can in the future be added in a backward compatible way. The Spare Extension shall not be used by the transmitter and shall be ignored by the receiver.

Bits labelled "Spare" shall be set to zero by the transmitter and shall be ignored by the receiver.

2.1
The maximum size of Spare Extension

To ensure the future extendibility, it is proposed to extend the maximum size of the Spare Extension in Data Frame of Frame protocol to 32 octets.

Below is an example of the extended Spare Extension descriptions for Data Frames in TS25.435:

6.2.7.19
Spare Extension

Description: Indicates the location where new IEs can in the future be added in a backward compatible way.

Field length: 0-32 octets.

2.2
How to use Spare Extension

Figure 2 shows, as an example, the RACH Data Frame, which is proposed in [3].

In this example, it shows a problem on how to add a new earlier release IE after Rel6 FP is frozen.
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Figure 2: Adding a Rel5 IE

In this example, if a Rel 5 IE was added before the Cell Portion ID IE, it would become a non-backward compatible change for the later release that is already using the Cell Portion ID IE.

If instead the Rel 5 IE was included after the Cell Portion ID IE, that is, the new IEs would be included in the order of their introduction, the Cell Portion ID IE part of the extension should be understood by Rel5 nodes. 

To solve the problem described above, it is proposed to use the New IE Flags IE. This IE indicates the validity of the IE in the Spare Extension as “Radio Interface Parameter Update Flags” in Radio Interface Parameter Update Control Frame. Since this solution is very similar with already existing scheme and all the IEs in the Spare Extension will be located in the fixed position, it should be easy to implement and there shouldn’t be any confusion even for the case that sending node and receiving node are from different release.

Figure 3 shows an example of New IE Flags.

The usage of New IE Flags should be based on the order of introduction of new IEs in Spare Extension, irrespective of their release. In the example below, Bit(0) of New IE Flags is used to indicate the validity of Cell Portion ID. After freezing Rel6 specification, if Example IE has to be introduced as Rel5 essential correction, Bit(1) of New IE Flags will be used for the Example IE.  And Bit(0) and the bits for Cell Portion ID IE will be seen as Spare Bits in Rel5 specification. With this rule, the backward compatibility can be guaranteed for both releases.
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Figure 3: Example of New IE Flags

Since this New IE Flags IE is not needed as long as the Spare Extension is not in use, it is reasonable to introduce the New IE Flags in first 2 bytes of Spare Extension when the 1st IE needs to be included in the Spare Extension. This means practically there will be 30 octet left for new IEs in Spare Extension.

To save the bit space in Data Frame, we could consider not using New IE Flags as well. In this case each IE shall have reserved value to indicate the invalidity of the field (i.e., if the sending node doesn’t support that functionality, it will set the reserved value in the corresponding field.) and receiving node shall read all the IEs in that release to understand whether the IEs include valid values or not.

The release issue was shortly mentioned during the last RAN3 meeting and “Rel5 onward” was suggested. In this case, it should be clear that how this extension mechanism will work with earlier version of specification. For example, let’s assume that Cell Portion ID IE is included in SE with the assumption of 32 octets maximum SE and assuming the scheme described above. Then some other IE (Example IE) needs to be added as a Rel99 correction. Then the same question in Figure 2 will be applicable. And there could be confusion if sending node and receiving node are from different release. E.g., If Rel 6 Node B includes both IEs (Cell Portion ID IE and Example IE) with New IE Flags IE in the SE, how would the Rel99 RNC understand the contents of the SE?

Thus it is proposed that this change is applied from Rel99 to guarantee the backward compatible changes in the earlier releases (i.e. Rel99 or Rel4) in the future.

2.3
Spare Extension Flag

One bit Spare Extension Flag to indicate the existence of the Spare Extension has been discussed in [1]. It is considered useful in the case the payload of Data Frame is of variable length. Since the receiver has to be able to understand the payload CRC in the end of the Data Frame, it always has to calculate the payload length. The flag indicating the existence of the Spare Extension would simplify the processing of the frame in the receiver in the case the sending node and the receiving node are from different release and the sending node is using the SE while the receiving node is not. The flag would allow the receiving node to immediately know if there is a Spare Extension between the frame payload and the CRC.

It is proposed to have a flag to indicate whether Spare Extension is in use or not in the Data Frame header.

3 Conclusion

In this contribution, it is proposed to extend the maximum size of Spare Extension of Data Frame to 32 octets.

This contribution also introduced New IE Flags IE and explained the usage of it to guarantee the backward compatible extension mechanism in Data Frame.

Also the benefits of a Spare Extension Flag in the frame header were explained .

4 Proposal

It is proposed to agree on the problem and to discuss the solution as described above. It is also proposed to extend the maximum size of Spare Extension of Data Frame from Rel99 specification and to add an extension mechanism of Frame Protocol Data Frame in TS25.921. The introduction of a Spare Extension flag in the frame header is also proposed in order to alleviate the receiver operation in cases where the SE is used. As it can be seen as an optimisation, the target release can be discussed accordingly. 

The necessary CRs are provided in R3-031711 – R3-031721.
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