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1.
Introduction
In previous meeting in Warsaw, [1] was agreed so that MAC RAR includes “R” field for future usage.
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Figure 6.1.5-1: E/T/RAPID MAC sub-header
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Figure 6.1.5-2: E/T/R/R/BI MAC sub-header
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Figure 6.1.5-3: MAC RAR




Currently, it is not clear how “R” field will be used in future release. 

However, it should be guaranteed so that Rel-8 UE operates properly with future release eNB.

2.
Discussion
If a recipient of a certain MAC PDU is evident to every UE, the format of the PDU can be made arbitrary or can be specific to that UE. For example, if a MAC PDU is transmitted to a Rel-9 UE via dedicated C-RNTI over PDCCH, the Rel-9 eNB can use Rel-9 specific MAC PDU format for that. Due to the use of dedicated C-RNTI, other Rel-8 UEs will not decode that MAC PDU and there is no problem.

But if a recipient of a certain MAC PDU is not clear, the format of the PDU should be clear to every UEs. This is the case when a MAC PDU is transmitted via common RNTI such as T-C-RNTI or RA-RNTI. Because both Rel-8 UEs and Rel-9 UEs may receive a MAC PDU over common RNTI, the format of the MAC PDU should be understood by every UEs. If a Rel-9 eNB transmit a Rel-9 MAC PDU format and the version of the MAC PDU format is not known to the UEs, Rel-8 UEs will decode the message incorrectly using Rel-8 MAC PDU format.
Thus, we need specify how Rel-8 UE can avoid decoding Rel-9 field or data. Following can be considered. 
Option 1: Preamble Grouping
If there is a mapping between RACH preambles and the related RAR format, the problem can be somewhat solved. I.e., if eNB wants to use new RAR format, eNB has to designate RACH preambles for which RAR will be sent using new RAR format. In this case, old RAR format is used for other RACH preambles. 

[image: image4.emf]Preamble Group A

Normal RAR format

( 

“

R

”

 field should be ignored )

Preamble Group B

Extended RAR format

( 

“

R

”

 field should be 

interpreted )


Fig.1 Example 1
In above figure, the grouping of A and B may be delivered over SIB. If a UE supports Extended RAR format, it can use preambles from group B. But if a UE does not support, it should select preambles from group A.
Or, to simply further, it may be possible to restrict the use of Extended RAR format only to dedicated preambles.

Option 2: Setting of “R” field.
Another method is to use the “R” field to indicate format. For example, if “R” field is set to “0,” it means that the Normal RAR format is used. And if “R” field is set to “1,” it means that the Extended RAR format is used. Thus, if a Rel-8 UE sees a RAR field with “R” field equal to “1,” the UE ignores the RAR field. 

Option 3: Different RA-RNTI.
In this method, RACH message 2 can include either only fields of Normal RAR format or only fields of Extend RAR format. And, different RA-RNTI is used to indicate which format is used. In this way, Rel-8 UE never sees a RAR field format of later releases.
By the way, the options listed above are not perfect alone.

The problem for both option 2 and 3 is that eNB does not know the release of the UE based on the received preamble. Thus, eNB has to transmit both Normal RAR format and Extended RAR format for one received preamble.
For option 1, and 2, the problem may occur when one RACH Access Response message includes both Normal RAR format and Extend RAR format. Especially, the problem occurs when the length of RAR element is different for Normal RAR format and Extended RAR format. When Rel-8 receives a RACH message 2, it tries to identify whether RAPID that has been transmitted is included or not. Based on the relative location, the UE may try to decode the related RAR field within a MAC PDU. Following figures shows the example when the sizes of RAR fields are different. 
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Fig.2 Example of error in decoding
In above figure 2, it is assumed that Rel-8 UE has transmitted RACH preamble 2 and the actual transmission by eNB is shown in the figure 2-(b). Because the UE does not know the length of Extended RAR, it assumes that the size of every RAR field is equal to 6. But if the actual size of extended RAR is different from 6, the Rel-8 UE takes up wrong portion of the MAC PDU for RAR field as shown in figure 2-(a). 
To solve this issue, following restriction can be considered:
Restriction 1: size limitation of Extended RAR
If we can fix the size of extended RAR format to 6 bytes, which is the size of normal RAR format, the problem can be solved. But, this may limit the usability of Extended RAR.

Restriction 2: Fixing the order
If extended RAR field appear after all the other normal RAR, the problem can be prevented. But, if one RACH message 2 includes two format of RAR for the same RAPID, the Rel-8 UE may be confused which one to follow. Then, it can be mandated so that the Rel-8 UE ignores the second RAPID or RAR field.
3.
Proposal
Because RACH message 2 is delivered over common channel, forward compatibility should be guaranteed. In this sense, how the UE of old release should operate with the eNB of later releases should be clearly defined. 
In this contribution, we listed some possible options and restrictions that should be described in Rel-8 frame. It is proposed to discuss which options and which restrictions to take in Rel-8.

4.
Reference
[1] R2-083710, Format of uplink grant in message 2, Qualcomm
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