Page 4
Draft prETS 300 ???: Month YYYY


3GPP T1-RF/SIG Joint meeting for RRM testing


Sophia Antipolis, France, 11-12 October 2001
T1S-010247
Discussion document for SS TFCS configuration

Source:
MCC Task 160

Date:
8 October 2001

Document for:
Discussion

Introduction

This document proposes a change to the CMAC_Config_REQ, and CPHY_TrCH_Config_REQ ASPs for configuration of the system simulator transport format combination sets. The current implementation is usable, but has some limitations that will cause problems in future. Also, this proposal will allow the same constraint to be used for SS PHY, SS MAC configuration, and UE signalling. This will help avoid problems with mismatched TFCSs, and facilitate maintenance tasks in future.

Transport Format Combination Sets (TFCSs)

The current TFCS is signalled to the UE as a list of calculated transport fomat combination (CTFC) values. Each radio frame may have a transport format combination indicator (TFCI) associated, which identifies which transport format combination (TFC) has been used in the current frame.

The first CTFC value in the list corresponds to TFCI value 0, the second entry corresponds to TFCI value 1, and so on. For example, if the value for the list was as follows:

{{ctfc 0}, {ctfc 2}, {ctfc 5}, {ctfc 3}}

Then the following table illustrates the mapping between CTFC values and TFCI values (i.e the configured TFCS):

	TFCI
	CTFC

	0
	0

	1
	2

	2
	5

	3
	3


A transport channel reconfiguration may involve removal of TFCI 2 from the example above, in which case the new TFCS is:

	TFCI
	CTFC

	0
	0

	1
	2

	2
	‘Vacant’

	3
	3


Subsequently, a further transport channel reconfiguration may involve addition of the following list of new CTFCs: {{ctfc 6}, {ctfc 5}}. The new CTFCs are added to the table (in the given order) using the first available locations as follows:

	TFCI
	CTFC

	0
	0

	1
	2

	2
	6

	3
	3

	4
	5


When a UE is configured to use a DSCH, the TFCS for the associated DL DPCH may use a ‘split TFCI’ to indicate (each radio frame) the TFC used for the DPCH (in TFCI field1), and the TFC used for the DSCH (in TFCI field2).

For example:

	TFCI (field1)
	CTFC
	TFCI (field2)
	CTFC

	0
	0
	0
	0*

	1
	2
	1
	0*

	2
	6
	2
	1

	3
	3
	3
	2

	4
	5
	
	


*: It is possible to configure the TFCI (field 2) based on TFCI groups. For example, TFCI values from 0 to 10 indicate CTFC 0, TFCI values from 11 to 20 indicate CTFC 2 etc.

References

· 3G TS 25.331

· Clause 10.3.5.20 Transport Format Combination Set

· Clause 8.6.5.12 TFCS Reconfiguration/Addition Information

· Clause 10.3.5.12 TFCI Field 2 Information

· 3G TS 25.212 

· Clause 4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

· Clause 4.3.4 Operation of Transport-Format-Combination Indicator (TFCI) in Split Mode

Current implementation

The current mechanism for configuration of SS TFCSs is implemented in the ASPs CMAC_Config_REQ, and CPHY_TrCH_Config_REQ. Both of these ASPs include an uplink CTFC list, and a downlink CTFC list. Each of these lists is implemented as follows:

SEQUENCE (SIZE (0..maxTFC)) OF SEQUENCE  {


ctfc
INTEGER (0..1023) }

The only exception is the uplink CTFC list in the CPHY_TrCH_Config_REQ, which also includes gain factor information for each CTFC in the list as follows:

ulctfcList SEQUENCE (SIZE(0..maxTFC)) OF SEQUENCE {


ctfc

INTEGER (0..1023),


gainFactorInformation
PowerOffsetInformation

}

The SS does not require the gainFactorInformation for reception of these channels, so this IE is redundant.

The name ‘CTFC list’ is used in these ASPs instead of ‘Transport Format Combination Set (TFCS)’.

Known limitations

Based on the current implementation, it is not possible to remove TFCI values from the SS configuration. There is no way to indicate that a particular TFCI value corresponds to a ‘vacant’ entry in the SS TFCS. It is possible to add new CTFC values to the TFCS, but only by complete reconfiguration of the TFCS. For example, rather than adding 6 and 5 as described in the example above, the complete TFCS must be re-specified as follows:

{{ctfc 0}, {ctfc 2}, {ctfc 6}, {ctfc 3}, {ctfc 5}}

In the current implementation, the CTFC range is for 0 to 1023. This is incorrect, because in the core specification it is possible to specify a 24-bit CTFC, so the upper limit should be 16777215. However, this is not anticipated to cause any practical limitations in the near future (The maximum CTFC value required in the present radio bearers in 3G TS 34.108 is around 50).
The current ASPs do not support SS configuration for split TFCI at all. It will be necessary to update the ASPs when implementation of DSCH tests is required.

Separate constraints are required for configuration of the SS MAC layer, the SS PHY layer, and the UE configuration. These constraints are all for different types, and must represent the same TFCS for correct operation of the radio link. If one of these constraints needs to be changed, it is also necessary to change the other 2 in the same way, which means that maintenance will be difficult, and error prone.

Proposed solution

The following modifications are proposed to allow re-use of the TFCS type definition from the RRC specification for SS configuration.

	Type Name
	CmacConfigReq 

	Encoding Variation
	 

	Comments
	To request to configure MAC 

	Type Definition

	SEQUENCE {

            modificationInfo                      ModificationInfo,

            uE_Info                                    UE_Info, 

            trCHInfo                                   TrCHInfo, 

            trCH_LogCHMapping               TrCH_LogCHMappingList1

            --RACHTransmissionCtrolElements                TBD, 

            --CPCHTransmissionControlElements                TBD 

} 


	Type Name
	TrCHInfo 

	Encoding Variation
	 

	Comments
	 If powerOffsetInformation IEs are present in the TFCSs, the system simulator shall ignore them. This allows the same constraints to be used for SS configuration, and for UE signalling.
The semantics for removing TFCIs from the TFCS, and adding CTFCs to the TFCS are identical to the semantics for the UE, with the following exceptions.

1. Removal of a downlink TFCI means that the entry in the table is considered vacant, so the SS shall not use this TFCI. This can be used to restrict the TFCI values that the SS will use. 

2. Removal of an uplink TFCI from the SS TFCS means that the UE has been instructed not to use this TFCI (either the TFCI value has been removed from the UE TFCS, or a transport format combination restriction is in place). If the SS receives a radio frame indicating that a TFCI has been used whose entry in the SS TFCS is vacant, a CPHY_BadTFCI_IND shall be sent to the TTCN via the CPHY PCO.
The same TFCS information should be provided to the PHY and MAC layers at all times. When a CMAC_Config_REQ is used to configure the MAC layer, a corresponding CPHY_TrCH_Config_REQ should be sent to the PHY layer to ensure that the configuration is consistent.

	Type Definition

	SEQUENCE 

{

ulconnectedTrCHList       SEQUENCE (SIZE (1..maxulTrCH)) OF SEQUENCE {

                                                  trchid                                    TransportChannelIdentity,

                                                  transportChannelInfo            CHOICE {

                                                                                                  ul_CommonTrCHInfo     CommonTransChTFS,

                                                                                                  ul_DedTrCHInfo            DedicatedTransChTFS

                                                                                                              }

                                                                                                                          }  OPTIONAL,

ulTFCS                          

TFCS  OPTIONAL,

dlconnectedTrCHList       SEQUENCE (SIZE (1..maxdlTrCH)) OF SEQUENCE {

                                                  trchid                                    TransportChannelIdentity,

                                                  transportChannelInfo            CHOICE {

                                                                                                  dl_CommonTrCHInfo     CommonTransChTFS,

                                                                                                  dl_DedTrCHInfo            DedicatedTransChTFS

                                                                                                              }

                                                                                                                          }  OPTIONAL,

dlTFCS                          

TFCS  OPTIONAL

} 


	Type Name
	CphyTrchConfigReq 

	Encoding Variation
	 

	Comments
	To request to configure the transport channel 
If powerOffsetInformation IEs are present in the TFCSs, the system simulator shall ignore them. This allows the same constraints to be used for SS configuration, and for UE signalling.
The semantics for removing TFCIs from the TFCS, and adding CTFCs to the TFCS are identical to the semantics for the UE, with the following exceptions.

1. Removal of a downlink TFCI means that the entry in the table is considered vacant, so the SS shall not use this TFCI. This can be used to restrict the TFCI values that the SS will use.
3. Removal of an uplink TFCI from the SS TFCS means that the UE has been instructed not to use this TFCI (either the TFCI value has been removed from the UE TFCS, or a transport format combination restriction is in place). If the SS receives a radio frame indicating that a TFCI has been used whose entry in the SS TFCS is vacant, a CPHY_BadTFCI_IND shall be sent to the TTCN via the CPHY PCO.
The same TFCS information should be provided to the PHY and MAC layers at all times. When a CPHY_TrCH_Config_REQ is used to configure the PHY layer, a corresponding CMAC_Config_REQ should be sent to the MAC  layer to ensure that the configuration is consistent.

	Type Definition

	SEQUENCE     {

                        modificationInfo                        ModificationInfo,

                        ulconnectedTrCHList        SEQUENCE (SIZE (0..maxTrCH)) OF SEQUENCE    {

                                trchid                                      TransportChannelIdentity, 

                               ul_TransportChannelType       SS_UL_TransportChannelType, 

                                transportChannelInfo        CHOICE    {

                                        ul_CommonTrCHInfo            CommonTransChTFS, 

                                        ul_DedTrCHInfo                   DedicatedTransChTFS

                                }

                        }    OPTIONAL,

                        ulTFCS                          


TFCS    OPTIONAL,

                        dlconnectedTrCHList        SEQUENCE (SIZE (0..maxTrCH)) OF SEQUENCE    {

                                trchid                                      TransportChannelIdentity, 

                                dl_TransportChannelType       SS_DL_TransportChannelType,         

                                transportChannelInfo        CHOICE    {

                                        dl_CommonTrCHInfo            CommonTransChTFS, 

                                        dl_DedTrCHInfo                   DedicatedTransChTFS

                                }

                        }    OPTIONAL ,

                        dlTFCS                          

TFCS       OPTIONAL                    

} 


	ASP Name
	CPHY_BadTFCI_IND 

	PCO Type
	CSAP 

	Comments
	To report that data has been received from the UE using an invalid TFCI value (either removed, or out of range of the configured TFCI values)


	Type Definition

	SEQUENCE     {

            cellIdentity                                   INTEGER (0..15),

            routingInfo                                   RoutingInfo,

            receivedTFCI_Value                   INTEGER(1..1023)    OPTIONAL

} 


	Detailed Comments
	 


Advantages

1. The same constraint can be used for UE configuration, SS MAC configuration, and SS PHY configuration. 

2. The CTFC ranges are consistent with the core specifications.

3. Split TFCI configuration is possible for the SS.

4. The ASPs will be more robust in the case of future changes to the ASN.1 definitions in the core specification.

5. A whole class of potential problems (TFCS mismatch) will be removed from the verification process.

Disadvantages

1. There are a number of constraints in the existing suite that will need to be updated. The effort required to make these changes requires further study.

2. The ASPs become slightly more complex in this area.

