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1
Introduction

During the last few meetings, Nokia has been proposing to include the Cell Portion IE in the RACH Data Frame to support Beamforming enhancement. While the CR was discussed, it turned out that the application of extension mechanism in Frame Protocol could benefit from some enhancements in its current definitions

This paper is to explain some potential problems foreseen in adding new IEs in the Spare Extension and to find a common view on how to enhance the use of Spare Extension. 

As no specific use has been defined so far in 3GPP for Iub/Iur Data Frame Spare Extension, it should still be relatively painless to revise the way how it is to be used without causing any significant harm to any existing implementations.

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 [1]):

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

Below are the Spare Extension descriptions for both Data and Control Frames (extracted from [1]):

Data frame

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: 0-2 octets.

Control frame

6.3.3.1.4
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.

The maximum length of Spare Extension for Data Frame is only 2 octets while it is 32 octets for Control Frame. At this point it should be discussed if the maximum length of 2 octets for Data frame Spare Extension is enough to ensure sufficient future expandability of the frame.    

2.2
How to use Spare Extension

Figure 2 shows as an example the RACH Data Frame which is proposed in [2].
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Figure 2: Example RACH Data Frame with one additional IE in Spare Extension

A new Information Element, Cell Portion ID IE has now been introduced in the frame in its spare extension. This way of introducing new IEs is in line with the instructions given in [1]. However, there was a question at RAN3#37 on how the receiver knows whether the Spare Extension is in use or not. 

The receiver should detect the presence of a Spare Extension from the difference between the actual frame length and the expected frame length.  At this point it should be considered if, for example, the introduction of a Spare Extension Flag in the frame header could make the application of Spare Extension more robust from the implementation point of view. The new flag would simply indicate the presence of the Spare Extension (present/absent). This indication would require one spare bit to be reserved for the purpose. 
In the above example in figure 2, it should also be clarified 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 as Spare Bits by Rel5 nodes. This way would allow backward compatible changes for both releases but it would also result in wasting the Rel 5 RACH Data Frame bits since the 6 bits of Cell Portion ID IE should always be understood as Spare Bits in Rel5 nodes. This approach could become problematic quite soon  if the maximum size of Spare Extension was very limited, e.g., only 2 octets as is the case today.

It is proposed to find the consensus on how to add new IEs of earlier releases in the spare extension. 

More generally it is proposed to consider the alternatives in clarifying the use of Spare Extension. There are at least the following two ways to be discussed about:

1) simply to agree on the position of any new IEs in Spare Extension in a way that any specific IE would be identified based on its position.

2) to start discussing about more elaborate enhancement in order to indicate the presence of any specific IE in the Spare Extension and to optimise the available space in the spare extension. Here one alternative would be to apply the same principle as is there in the Radio Interface Parameter Update Control frame in TS25.427. 

3 Conclusion

In this contribution, potential problems in using the Spare Extension of Frame Protocol frames  were discussed. It is proposed to re-consider the maximum size of Spare Extension in data frames for future-proof expandability and also to clarify the actual usage of Spare Extension. 

If the group agrees the need for any changes, Nokia is willing to provide the necessary CRs.
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