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1 Introduction

RACH msg2 format has now been defined; however it is still open how to include backoff information. In the following contribution we propose a method to enable the backoff mechanism and to signal the relevant information.
2 Discussion

The format in figure 1 was agreed for Msg2 at last RAN2 meeting. Each MAC RAR (Random Access Response) has fixed size and is byte aligned.
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Fig.1 – Msg2 Format
Even though not shown in the figure, due to the granularity of the Transport Block Size, some padding may be required and it has to be taken into account. 

The backoff information (RACH overload control parameter) in Msg2 indicates a maximum time value against which the UE shall select a time uniformly distributed. This time determines the delay before performing the next RACH attempt. When backoff needs to be applied, only one parameter is enough in the whole Msg2 and there is no need to signal it per each RAR.
Each involved UE can easily derive the presence of the backoff field based on the Transport Block Size (TBS) and the length of the MSG2 including header and relevant RARs:
If

(TBS of Msg2 – header of Msg2 – payload due to Responses (sum of all RAR) < Size of the backoff parameter
then 

backoff parameter is not included

Else if

(TBS of Msg2 – header of Msg2 – payload due to Responses (sum of all RAR) >= Size of the backoff parameter
then 

backoff parameter is included at the end of Msg2

In order to also consider the case when the eNB does not want to enable the backoff, but due to the size of padding the backoff field is included, a value is reserved to indicate that backoff is not enabled. For example in case the backoff parameter is 1 byte long: 00000000 = no backoff. 

An alternative way to include the backoff information has been proposed in [1], however it requires the use of the Reserved bit in the header to differentiate between data and control. We would like to avoid the use of the reserved bit in the header to differentiate between data and control element for Msg2 as proposed in [1] and to keep unused the R bit, since it is the only one available till now for other purposes (like other optimisations and mainly future protocol extensions). 
Hence we propose to agree on the following points:

1- There is only one backoff element per Message 2

2- The backoff element has fixed size and it is byte aligned

3- The backoff element is inserted after the last RAR and padding follows if needed

4- The presence of the backoff element can be derived from the TBS and number of RARs included in Msg2

5- One value of the backoff parameter is reserved to indicate that backoff will not be applied
3 Conclusions 

We propose to discuss and agree on the following points:

Proposal 1: There is only one backoff element per Message 2

Proposal 2: The backoff element has fixed size and it is byte aligned

Proposal 3: The backoff element is inserted after the last RAR and padding follows if needed

Proposal 4: The presence of the backoff element can be derived from the TBS and number of RARs included in Msg2

Proposal 5: One value of the backoff parameter is reserved to indicate that backoff will not be applied
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