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1
Introduction
This paper describes potential configuration issues found in a number of Default Radio Configurations specified in TS 25.331 section 13.7, and ways to resolve them. 
These issues only affect UTRAN-TDD, and affect all flavours of UTRAN-TDD (1.28Mcps, 3.84Mcps & 7.68Mcps). 
2
Discussion
2.1
Problem Statement
TS 25.331 clause 8.6.5.12 specifies that: 

	8.6.5.12
TFCS Reconfiguration/Addition Information
If the IE "TFCS Reconfiguration/Addition Information" is included the UE shall:

1>
store the TFCs to be reconfigured/added indicated in the IE "CTFC information" as specified below;

1>
if the IE "Power offset information" is included:

2>
perform actions as specified in [29].

In order to identify the TFCs included in this IE the UE shall calculate the CTFC as specified in subclause 14.10.

1>
if the IE "Additional Dynamic Transport Format Information for CCCH" was included in the IE "RACH TFS":

2>
ignore for the CTFC calculation any TF added by the IE "Additional Dynamic Transport Format Information for CCCH".

If the IE "TFCS Reconfiguration/Addition Information" is used in case of TFCS "Complete reconfiguration" the UE shall:

1>
remove a previously stored transport format combination set if this exists;

1>
consider the first instance of the IE "CTFC information" as Transport Format Combination 0 in FDD (TFCI=0) and 1 in TDD (TFCI=1), the second instance as Transport Format Combination 1 in FDD (TFCI=1) and 2 in TDD (TFCI=2) and so on. In TDD the TFCI value = 0 is reserved for physical layer use.
If the IE "TFCS Reconfiguration/Addition Information" is used in case of TFCS "Addition" the UE shall insert the new additional(s) TFC into the first available position(s) in ascending TFCI order in the TFCS.


It means that in the case of TDD, the number of TFCI values required to distinguish between all configured TFCs is one extra compared to FDD. This requirement does not seem to have been taken into account in the definition of the Default Radio Configurations listed in Table1 below. 
The issue is related to the setting of the IE tfci-Coding (shown in red below), which provides the number of TFCI codeword bits used in the channel coding of the TFCI bits. 
According to TS 25.222 clauses 4.3.1 and 4.4.1, a 1-bit TFCI results in a 4-bit TFCI code word for transmission due to the repetition used in the coding procedure, i.e. 4-bit TFCI coding means that the TFCI consists of 1 bit. Therefore, only the values TFCI = 0 or TFCI = 1 can be transmitted. As TFCI = 0 is a reserved value for the Special Burst in TDD, there is only one TFCI (= 1) available to indicate the 1st TFC. So, with 4-bit TFCI coding, it is possible to signal only the 1st listed TFC. It is not possible to signal a 2nd listed TFC.   

Similarly, 8-bit TFCI coding means that the TFCI consists of 2 bits. Therefore, only the values TFCI = 0, 1, 2 & 3 can be transmitted. It is not possible to signal a 4th listed TFC.      

	Default Radio 
Configuration ID
	0
	1
	5
	6
	7
	22

	3GPP Release (Note1)
	Rel-4
	Rel-4
	Rel-4
	Rel-4
	Rel-4
	Rel-6

	tfci-Coding IE value (UL & DL)  = NTFCI code word (Note2)
	4
	4
	8
	8
	8
	4

	Number of TFCI bits available (Note3)
	1
	1
	2
	2
	2
	1

	Number of TFCs defined (UL & DL)
	2
	2
	4
	4
	4
	2

	Unusable TFCs
	(TF1)
	(TF1)
	(TF1, TF1)
	(TF1, TF1)
	(TF1, TF1)
	(TF1)

	Usage impact
	No signalling possible
	No signalling possible
	No signalling + data possible in one TB
	No signalling + data possible in one TB
	No signalling + data possible in one TB
	No signalling possible

	Note1:
This row shows from which 3GPP Release these default configurations are applicable for TDD (Release applicability might be different for FDD). 

Note2:
In case of 8 PSK in 1.28Mcps TDD: 4 corresponds to 6 TFCI code word bits. 8 corresponds to 12 TFCI code word bits. 16 corresponds to 24 TFCI code word bits. 32 corresponds to 48 TFCI code word bits.
Note3:
As specified in TS 25.222 clauses 4.3.1 and 4.4.1. 


Table 1 – Extracts from TS 25.331 clause 13.7
The last two rows of Table1 summarize the practical impact, when trying to use these default radio configurations for TDD: 
· IDs 0/1/22: Signalling of TFCI =2 (i.e. TF1 = 1x144) is not possible. No SRB data can be exchanged between UE and network. So these default configurations are unusable for TDD.  

· IDs 5/6/7: Signalling of TFCI = 4 (i.e. (TF1, TF1)) = (Data + Signalling) is not possible in one Transport Block. So these default configurations may be usable for TDD, in the sense that signalling and user data can be exchanged between UE and network using (TF1, TF0) and (TF0, TF1). However one has to wonder whether UEs & networks MAC implementations would recognize that (TF1, TF1) shall not be used at all.     

Note:
In TDD, blind transport format detection is not mandatory so TFCI shall be transmitted (TS 25.222 clause 4.2.14.1).
TS 25.331 clause 13.7 also specifies that: 
	NOTE 1:
These configurations are based on TS 34.108 [41] and cover a number of RAB and signalling connection configurations.


Comparing TS 25.331 clause 13.7 settings with TS 34.108 settings, we noticed that the setting of tfci-Coding IE usually differs, as shown in Table2 below. 

	Default Radio 
Configuration ID
	0
	1
	5
	6
	7
	22

	TS 25.331 clause 13.7: 
tfci-Coding IE value (UL & DL) 
	4
	4
	8
	8
	8
	4

	TS 34.108: 
tfci-Coding IE value (UL & DL) 
	8
	8
	16 
(Note1)
	16
	16
	8

	Note1:
For 1.28Mcps TDD, the DL setting of tfci-Coding IE value is 8 (TS 34.108 clause 6.11.5.4.1.14.2.2). This appears to be a test specification error. 


Table 2 – Differences of tfci-Coding settings between TS 25.331 & TS 34.108
We think that the TS 34.108 values for tfci-Coding IE are the correct settings that should have been reflected in TS 25.331. 
2.3
Way Forward
Our suggestion would be to correct the setting of tfci-Coding IE value in TS 25.331 clause 13.7 as shown in Table3. 

	Default Radio 
Configuration ID
	0
	1
	5
	6
	7
	22

	Current
tfci-Coding IE value (UL & DL) 
	4
	4
	8
	8
	8
	4

	New proposed
tfci-Coding IE value (UL & DL) 
	8
	8
	16
	16
	16
	8


Table 3 – Updating tfci-Coding settings in TS 25.331

But this raises the following questions: 

· From which 3GPP release should we make this change? 

· Do we need to formally invalidate those default configurations in the very old 3GPP releases (Rel-4/5…)? 
Note that some of those default configurations are used in conformance test specifications specified by 3GPP RAN5 and GERAN3 groups.  

3
Conclusion and Proposal
We have identified configuration errors in the default radio configurations 0/1/5/6/7/22. We propose to correct those errors in TS 25.331. 

We have no strong opinion from which 3GPP release to apply this correction, however as an initial proposal we have submitted CRs on Rel-9 [1] and Rel-10 [2]. 

References

[1] R2-115213, Correction to Default Radio Configurations for TDD: number of TFCI coding bits, Rel-9, Anritsu, CATT
[2] R2-115214, Correction to Default Radio Configurations for TDD: number of TFCI coding bits, Rel-10, Anritsu, CATT
