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Introduction
For MUROS it is desirable to define a complementary set of training sequence codes (TSC) and the candidate set of training sequence codes will be evaluated as part of the feasibility study [1]. The new set of TSCs is proposed to be used for circuit switched calls only. A mechanism using stealing flags was proposed in [2] but this mechanism was considered to have lower reliability than Layer 3 signaling approach. This document proposes a mechanism using Layer 3 signaling to signal to the mobile which of the two sets of TSC to use for the dedicated connection. 
Analysis of current channel description

In the current GSM specification TSC to use for the dedicated connection is signaled via the TSC field within Channel Description IE, Channel Description 2 IE, Channel Description 3 IE, Group Channel Description IE or Group Channel Description 2 IE [3]. 
Channel Description 3 is used to describe a non TCH channel hence is not applicable to voice calls. Group Channel Description IE and Group Channel Description 2 IE are used for voice group calls only and assuming MUROS will not be used for VGCS then there is no need to signal a different TSC set in this case. Table 1 below shows the dedicated mode messages that use the various channel descriptions.
	Information Element
	Used by

	Channel Description
	ADDITIONAL ASSIGNMENT

ASSIGNMENT COMMAND

DTM ASSIGNMENT COMMAND

FREQUENCY REDEFINITION

HANDOVER COMMAND

IMMEDIATE ASSIGNMENT

IMMEDIATE ASSIGNMENT EXTENDED

PARTIAL RELEASE

	Channel Description 2
	ASSIGNMENT COMMAND

CHANNEM MODE MODIFY

CHANNEM MODE MODIFY ACK

HANDOVER COMMAND

	Channel Description 3
	DTM ASSIGNMENT COMMAND 

FREQUENCY REDEFINITION

	Group Channel Description
	CHANNEL RELEASE

	Group Channel Description 3
	CHANNEL RELEASE


Table 1 Usage of Channel Description information elements

Based on this analysis Channel Description, Channel Description 2, Group Channel Description and Group Channel Description 2 need to signal the TSC set.

Proposed signalling changes

Both Channel Description and Channel Description 2 have a 5-bit field called ‘Channel type and TDMA offset’ but Channel Description 2 has more code points already used. Also, Group Channel Description and Group Channel Description 2 have more code points in use compared to Channel Description.

1.1 TSC set signaling in Channel Description

 In the case of Channel Description the coding of this field is as follows (see section 10.5.2.5 of  [3]):

Bits

8 7 6 5 4

0 0 0 0 1
TCH/F + ACCHs

0 0 0 1 T
TCH/H + ACCHs

0 0 1 T T
SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

0 1 T T T
SDCCH/8 + SACCH/C8 or CBCH (SDCCH/8)

As can be seen from this that bit number 8 always set to value of 0 and it is essentially a spare bit. Therefore, bit 8 can be used to signal the TSC set. The following definition is proposed:

Bits

8 7 6 5 4

S 0 0 0 1
TCH/F + ACCHs

S 0 0 1 T
TCH/H + ACCHs

S 0 1 T T
SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

S 1 T T T
SDCCH/8 + SACCH/C8 or CBCH (SDCCH/8)

Where the S bit indicates the TSC set to use as follows:

S

0
The legacy TSC set shall be used.

1
The alternative/new TSC set shall be used.

1.2 TSC set signaling in Channel Description 2

In the case of Channel Description 2 the coding is more complicated because this information element is also used for multi-slot dedicated channel assignments (see section 10.5.2.5a of [3]). Analysis of ‘Channel Type and TDMA offset’ code points from this information element show that there are four code points that are not currently used:

Bits

8 7 6 5 4

1 1 0 0 0

1 1 1 0 0

1 1 1 0 1

1 1 1 1 1


For TCH only three code points are necessary to define which TSC to use, one code point for full rate TCH and two code points for half rate TCH. As SDCCH/4 and SDCCH/8 channels are used for signaling purpose only and this channel mode has a short duration (i.e. call establishment phase, SMS or call independent SS) it is highly unlikely that MUROS could be used   Therefore, the proposal is to use three of these code points to signal to the mobile that new TSC set should be used as follows:

Bits

8 7 6 5 4

1 1 0 0 0
TCH/F + ACCHs using alternative/new TSC set.

1 1 1 0 T
TCH/H + ACCHs using alternative/new TSC set

1 1 1 1 1
Reserved

Where T bit indicates the sub-channel number coded in binary, as before (see section 10.5.2.5a of [3]).

1.3 TSC set signaling in Group Channel Description

In the case of both Group Channel Description and Group Channel Description 2 the definition of ‘Channel type and TDMA offset’ are the same (see sections 10.5.2.14b and 10.5.2.14f of  [3]). The current code point usage is as shown below:

Bits

8 7 6 5 4

0 0 0 0 1
TCH/FS + ACCHs (speech codec version 1)

0 0 0 1 T
TCH/HS + ACCHs (speech codec version 1)

1 0 0 0 0
TCH/FS + ACCHs (speech codec version 2)

1 0 0 0 1
TCH/AFS + ACCHs (speech codec version 3)

1 0 0 1 T
TCH/AFS + ACCHs (speech codec version 3)

0 0 1 T T
SDCCH/4 + SACCH/C4

0 1 T T T
SDCCH/8 + SACCH/C8

Analysis shows that 13 code points are not used and 7 code points are required to signal the 7 possible TCH formats. The proposal is to use the following code points in the case new TSC set is to be used for the traffic channel:

Bits

8 7 6 5 4

0 0 0 0 0
TCH/FS + ACCHs (speech codec version 1)

1 0 1 0
T
TCH/HS + ACCHs (speech codec version 1)


1 0 1 1 0
TCH/FS + ACCHs (speech codec version 2)

1 0 1 1 1
TCH/AFS + ACCHs (speech codec version 3)

1 1 0 0 T
TCH/AFS + ACCHs (speech codec version 3)

1 1 0 1 0
Reserved

1 1 0 1 1
Reserved

1 1 1 0 0
Reserved

1 1 1 0 1
Reserved

1 1 1 1 0
Reserved

1 1 1 1 1
Reserved 

Where T bit indicates the sub-channel number coded in binary, as before (see section 10.5.2.14b and 10.5.2.14f of [3]).

Conclusion 

This document provides a mechanism for signaling to the MS which of the two TSC sets to be used for the traffic channel. The proposed mechanism has minimum impact on specification changes, requiring changes to four legacy information elements and this proposal does not increase the message size. The reliability of this mechanism is same as for the existing Layer 3 signaling messages and protocol integrity is maintained. It is proposed that GERAN consider adopting this mechanism for signaling to the mobile station which training sequence set is to be used for the traffic channel and the associated control channels.  
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