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1. Introduction

This proposal enables a one-bit MAC header for message 3 on CCCH, while relocating LCID to the LSB of the octet and while not using a reserved bit.
2. Discussion
2.1. State of the discussion
At the RAN2#60bis meeting during the discussion on [1] a number of companies expressed interest in changing the order of the MAC header fields in order for the LCID to occupy the least significant bits and therefore allow for more efficient implementations. As a result of relocating the LCID field, the one-byte MAC sub-header may look as illustrated in the figure below.
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Figure 1 Example of MAC sub-header with LCID occupying the LSBs as proposed in [1]
At that meeting the group also agreed to use no MAC header for Message 3 on CCCH [2]. Hence in order to differentiate a Message 3 from CCCH and DCCH, a bit or codeword must be different in the two message types. A simple solution is to use one of the reserved bits to indicate CCCH or DCCH. For example the first bit of Figure 1 could be conveniently used for that purpose. 
However, as expressed by some companies, for instance in [4], [5] and [6] there may be better uses for these reserved bits and therefore it is preferred to not burn one to differentiate CCCH form DCCH on message 3.  In the next section we propose a method that relies on a bit in the LCID to make the differentiation.
2.2. Proposal

The following proposal accommodates the following preferences expressed by the group

· No MAC header for CCCH 
· Move LCID to occupy LSB in MAC sub-header
· Do not use a MAC sub-header reserved bit to differentiate CCCH from DCCH

We agreed that DCCH will contain a C-RNTI MAC control element which is 11100 according to [3]. It seems reasonable (if not agreed already?) that that the first MAC sub-header will indicate the C-RNTI MAC control element, therefore the LCID occupies the LSB in the 1-byte of the MAC PDU on CCCH.
Proposal 1: When present C-RNTI MAC Control element is included as the first MAC control element
Proposal 2: LCID occupies the least significant bits of MAC sub-header as proposed in [1]
We propose to ensure that for all possible RRC messages in Message 3 of CCCH, one bit – the Common Control Bit (CCB) - among the 5 least significant bits is always set to the opposite value of the corresponding bit C-RNTI LCID. It is then possible to differentiate DCCH from CCCH by looking at that bit position. This can be done if the RRC messages carried in message 3 of CCCH have the following structure:
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Figure 2: CCCH format for message 3, with common control bit (CCB) after ASN.1 encoding
The first field, “Message Type” is assigned 3 bits to ensure that the CCB occupies the fourth bit and does not collide with the E/R/R bits.  Presently there are two possible RRC messages that use CCCH and cover the various access scenarios: RRC CONNECTION REQUEST and RRC CONNECTION RE-ESTABLISHMENT REQUEST however it is desirable to provision for additional messages in case additional access scenarios arise.
The common control bit is encoded as a 1-bit field, but always set (by the implementation) to a fixed value which is opposite from the value appearing in the same position in the reserved LCID. The CCB is the first field of any message defined in the choice of “Message Type”.
An ASN.1 message format for CCCH could be as follows:

UL-CCCH-Message ::= SEQUENCE {


messageType




CHOICE {



rrcMessageA



RRCMessageA,



rrcMessageB



RRCMessageB,



spare6




NULL,


spare5




NULL,


spare4




NULL,


spare3




NULL,


spare2




NULL,


spare1




NULL


}

}

RRCMessageA ::= SEQUENCE {


CCB


Boolean,

-- Always set to FALSE

otherRRC-Fields

SEQUENCE {



...


}
}

RRCMessageB ::= SEQUENCE {


CCB


Boolean,

-- Always set to FALSE

otherRRC-Fields

SEQUENCE {



...


}
}

The ASN.1 encoder will produce a bit-stream whose fourth output bit contains the value of the reserved bit, as showed in the Figure 4.  Note that the SEQUENCE element containing the other RRC fields is necessary to prevent the bit alignment of the ASN.1 encoder output from being misaligned due to having “presence” bits for OPTIONAL fields at the beginning.
Proposal 3: The structure of message 3 on CCCH uses a CHOICE among eight Message Types as the first element

Proposal 4: The structure of message 3 on CCCH uses a Boolean set to false as the first element of each message in messageType

2.3. Illustration

According to the above, the first byte of a DCCH MAC PDU would look like 
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Figure 3 First octet of MAC PDU for Msg3 on DCCH, with the C-RNTI Control Element (11100)
And the first byte of a CCCH MAC PDU would look like 
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Figure 4 First octet of MAC PDU for Msg3 on CCCH
The eNB can differentiate between CCCH and DCCH by looking at the bit in position p4
3. Conclusion

We proposed the following
Proposal 1: When present C-RNTI MAC Control element is included as the first MAC control element
Proposal 2: LCID occupies the least significant bits of MAC sub-header as proposed in [1]
Proposal 3: The structure of message 3 on CCCH uses a CHOICE among eight Message Types as the first element

Proposal 4: The structure of message 3 on CCCH uses a Boolean set to false as the first element of each message in messageType
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