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New proposals for RTTI RLC/MAC control messages
1 Introduction

In section 2.1 “Proposal A”, this paper adds some clarifications (in blue) to option 2 outlined in [1]. In section 2.2 “Proposal B” a possible modification (in blue) of the proposal outlined in [2] is shown. The two proposals are briefly compared.

As a reminder, details of CS-1 coding when used for sending control messages on the PACCH are summarized below:
· header size: 8 bits (1 octet MAC header)

· payload size: 176 bits (22 octets)

· header and payload are encoded together

· 40-bit Fire code for error detection and correction

· rate ½ convolutional coder

2 Proposals
2.1 Proposal A
Proposal A (i.e. option 2 in [1]) relies on the observation that, for control messages sent with CS-1, 1, 2 or 3 out of the 22 octets of the payload might have to be used as an optional RLC header (see subclause 10.3.1 of TS 44.060). When this happens, less than 22 octets can be included as part of the payload of a CS-1 coded control message. 
We could define a new RTTI MCS, say MCS-0, with a fixed size RLC/MAC header (that would contain the MAC header and all the optional RLC octets of CS-1 coded control blocks) and a fixed size payload of 20 octets for the control messages for RTTI without introducing any significant degradation with respect to the current situation. The resulting coding scheme could be summarised as follows:

· RLC/MAC header size: 31 bits (containing the needed bits of RLC/MAC header of CS-1 coded control blocks)

· payload size: 160 bits (20 octets)

· header and payload are encoded separately; for the header, same coding as in MCS-1

· 18-bit CRC code for error detection of the payload (same as for SACCH/TP)

· rate 1/3 convolutional coder, with puncturing (180 punctured bits for the payload, code rate 
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This is summarised in Figure 1.
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Figure 1
The performance of the proposed coding scheme has been simulated and the results are shown in Figure 2. It can be seen that – as expected – the new coding scheme slightly outperforms CS-1
. Hence, this would have sufficient robustness to transmit the control messages which are traditionally transmitted using CS-1.
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Figure 2: Link level performance of the proposed coding scheme - TU3 idFH

The RLC/MAC header of MCS-0 could be defined as shown in Figure 3 (very draft!), showing that is possible to include all the needed fields of the MAC header and all the optional RLC octets of CS-1 coded control blocks.
	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	Payload type
	Spare
	RRBP
	S/P
	USF
	1

	D
	RBSN
	RTI
	FS
	2

	FSe
	PR
	TFI
	3

	
	RBSNe (cont)
	CPS
	RBSNe
	4


Figure 3: RLC/MAC header for MCS-0

Note1: RRBP should be reduced to 1 bit for RL-EGPRS TBFs.  
Note2: the AC bit might not be needed

Furthermore, two puncturing schemes could be defined for MCS-0 (by reserving two codepoints in the CPS field). This would allow the use of IR when re-transmission of a given control block is required, further increasing the robustness of the PACCH for TBFs in RTTI configuration. In a sense this would enable a sort of “Repeated PACCH” behaviour!
2.2 Proposal B

Proposal B is based on what described in [2], where it suggested reusing MCS-1 by redefining the RLC/MAC header as below:
	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	Payload Type
	CES/P
	USF
	1

	CRC-16 (highest octet)
	2

	CRC-16 (lowest octet)
	3

	
	Spare
	CPS
	Spare
	4


Figure 4: RLC/MAC header for “MCS-1 Control block” in [2]
The 16-bit long CRC sequence, calculated on the 176 (22 octets) payload bits, is added to the header to compensate for the lower error detection capabilities of MCS-1 (when compared with the channel coding of the CS-1 block). In [2] this 16-bit CRC sequence is added as an “additional” parity check sequence, besides the already available 12-bit CRC sequence of MCS-1 payload (which is calculated on the 176 payload bits + 2 E and FBI bits). 

The suggested modification is therefore to avoid the addition of the “legacy” 12-bit CRC sequence. While having 2 separate CRC sequences calculated on the (nearly) the same bits is seen as not necessary, by removing the 12-bit CRC it is possible to significantly improve the robustness of the code. In fact, it would be possible to achieve a code rate of:

· code rate 
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The code rate would then be even lower than what possible with proposal A, therefore leading to an even better link layer performance.
On the other hand, with this proposal it would not be possible to apply IR, because no information is available in the RLC/MAC header to correlate the repetitions of the same control block. This also suggests that there is no real advantage to have separate header and payload coding with this proposal.
As a final note, since by removing the 12-bit CRC sequence, the consequence is that in practice a new coding scheme would be defined (as in Proposal A), it should be checked whether it makes sense to explicitly define a new header type and coding scheme in TS 45.003 rather than redefine the header type 3 as suggested in [2] (A new header type would require it to be identified through a specified setting of the extra stealing flags)
3 Conclusions
Both proposals A and B show that it is possible to have RTTI RLC/MAC control blocks with the same (or better) link layer performance as CS-1, and sufficient error detection capabilities (same as for SACCH/TP). 

Both the proposal require the definition of a new (RTTI) MCS.

Proposal A further allows the use of IR, further increasing the robustness of the PACCH for TBFs in RTTI configuration.
Proposal B does not require a fixed RLC/MAC header (whose fields are not always needed).
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� The results in � REF _Ref168892062 \h ��Figure 3� have been derived including also the E and FBI bits in the simulated coding scheme.
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