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1. Introduction

At RAN2#60bis it was agreed that there is no MAC, RLC or PDCP header for SRB0 in Msg3. It was also proposed to change the order of the MAC sub-header fields from LCID/E/R/R to R/R/E/LCID. Concern was raised that this new field order would make it more difficult to discriminate between MAC and RRC without using the R bits. The R bits were felt to be better used for other purposes. This contribution discusses how discrimination between MAC and RRC signalling in Msg3 can be performed while preserving the R bits for other usage.

2. Discrimination between MAC and RRC in Msg3
Since there is no MAC header for UL CCCH in msg3 the eNB doesn’t, for contention-based RA, know whether to expect there to be a MAC sub-header or an RRC message at the head of the MAC PDU. Thus, a method to discriminate between MAC and RRC signalling is needed. With the LCID field at the MSb position in the MAC sub-header it was understood that discrimination could be done by means of comparing, e.g., the MSb of the LCID with one leading bit in the RRC message, see Figure 1. The understanding is based on the agreement that for contention-based RA from RRC_CONNECTED
, the first byte of the MAC PDU  is always a sub-header corresponding to the C-RNTI MAC Control element. Since the C-RNTI MAC Control element is identified with LCID=11100 the MSb is a 1 ‎[1]

 REF _Ref189922298 \r \h 
‎[2]. Thus, a leading 0 in the RRC messages which can be sent over UL CCCH  would enable easy identification of whether the MAC PDU carries MAC or RRC signalling. Currently only two RRC messages have been identified for UL CCCH. These messages are RRC CONNECTION REQUEST and RRC CONNECTION RE-ESTABLISHMENT REQUEST ‎[3]

 REF _Ref189973644 \r \h 
‎[4]. 
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Figure 1: Discrimination between MAC and RRC with LCID/E/R/R sub-header.

 With the proposed change of the MAC sub-header field order (LCID/E/R/R ( R/R/E/LCID) the situation becomes more complicated. No LCID bit is available at the MSb position of the MAC PDU. Hence it is not as easy to compare LCID with a leading bit in the RRC message.
Several proposals have been made to remedy the deficiency caused by the altered field order.

1. use one or both of the reserved R bits for indicating MAC signalling (Figure 2);
2. put a discriminator bit at a fixed (not leading) position in the RRC message (Figure 3).

Another possible solution is to align the discriminator bits of MAC and RRC separately from the PDU definitions; e.g., by rotating the first byte of the UL CCCH message. Thus we in the following also consider:
3. rotation of the first byte of the UL CCCH message (Figure 3).

2.1.  Discrimination with reserved bits

Using the R bits is undesirable since better use of these bits have been identified.
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Figure 2: Discrimination with reserved bits.
2.2. Discrimination with non-leading RRC bit

Using a non-leading discriminator bit in RRC is undesirable since it introduces restrictions on the design and the ASN.1 coding of RRC messages; e.g., the order and sizes of the IEs included have to be crafted such that an RRC discriminator bit becomes aligned with the MAC discriminator bit, see Figure 2. It might further have implications on the evolution of the RRC protocol.
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Figure 3: Discrimination with non-leading RRC bit.

2.3.  Discrimination with leading RRC bit and rotation

By rotating the first byte of the UL CCCH message on the transmitter side, the RRC discriminator bit can be aligned with a MAC discriminator bit in any position. After having detected whether the MAC PDU contained MAC or RRC signaling, the receiver simply rotates the first byte of the UL CCCH message back to restore the original RRC layout.

Since this solution would enable using the MAC sub-header field order R/R/E/LCID without using the reserved R bits and without unnecessarily restricting the design of the RRC messages, we believe this is the preferred approach.
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Figure 4: Discrimination with leading RRC bit and rotation.
3. Summary and Proposal
In this contribution discrimination between MAC and RRC signalling in Msg3 was discussed. In particular, three alternatives for aligning MAC and RRC discriminator bits were identified:
1. use one or both of the reserved R bits for indicating MAC signalling (Figure 2);

2. put a discriminator bit at a fixed (not leading) position in the RRC message (Figure 3).

3. rotation of the first byte of the UL CCCH message.

Since alternative 3, unlike alternatives 1 and 2, enables using the MAC sub-header field order R/R/E/LCID without using the reserved R bits and without restricting the RRC design, we propose to adopt alternative 3.

Proposal: Discrimination between MAC and RRC signaling in Msg3 is done based on MAC LCID and a leading RRC bit. Alignment of the discriminator bits is done by means of rotation of the first byte of UL CCCH messages.
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� The RLF case is treated similar to initial access and handled with CCCH.
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