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Introduction

The present document proposes a modification to the CMAC_Config_REQ ASP to provide means restrict the TFCs that the SS is permitted to use, and to provide a means to verify that the TFCs used by the UE are valid.

This can be used to restrict the allowed DL TFCs to the ‘No data’ case, and a ‘desired TFC’ case, which will force the SS to use the specific ‘desired TFC’ to transmit test data. This can also be used in the UL direction to ensure that the UE uses the correct TFC for transmission of data. These requirements apply to several test cases in 3G TS 34.123-1. 

This issue was discussed briefly during the T1S/RF joint meeting held in Sophia Antipolis on the 11-12 October 2001, and Anritsu volunteered to prepare the present document as a more detailed proposal.

RLC unrecoverable error issue

During the meeting it was suggested that it might also be possible to use this approach to force an RLC unrecoverable error (as required by some specific test cases). 

After further investigation, it was decided that this approach was not suitable. The idea was that by restricting the allowed DL TFCs, the SS would not be able to provide acknowledgement of AM RLC PDUs, AM MRW PDUs, or AM RLC RESET PDUs, which will eventually result in the UE RLC entity indicating an unrecoverable error to higher layers. 

The problem with using a TFC restriction for this is that the downlink path can only be restricted for a specific transport channel, and the DL path for ALL logical channels mapped to this transport channel will be blocked. MCC task 160 has an alternative solution for forcing an RLC unrecoverable error that will be proposed in a separate document.

Proposed modification

	ASP Name
	CMAC_Config_REQ 

	PCO Type
	CSAP 

	Comments
	To request to configure MAC entity. Setup is used for creation of the MAC instances or the MAC resources. Release is used for free  the all MAC resources. The reconfiguration is to change the MAC parameters, it is not the MAC modification.
The option restrictAllowedTFCs is provided to allow the UL and/or DL SS TFCS to be restricted for a specific transport channel. This information only needs to be sent to the MAC layer, since it is the MAC layer’s responsibility to determine the set of valid TFCs each TTI. 

	Type Definition

	SEQUENCE {

            cellIdentity                                INTEGER (0..15),

            routingInfo                               RoutingInfo,

            ratType                                    RatType, 

            configMessage                        CHOICE {

                setup                 CmacConfigReq,

                reconfigure        CmacConfigReq,
                restrictAllowedTFCs       TFC_Restriction,
                release               NULL

            }

} 

	Detailed Comments
	 


	Type Name
	TFC_Restriction 

	Encoding Variation
	 

	Comments
	This type is used to specify the allowed TFCs within the current TFCS. A TFC restriction is applicable until a subsequent TFC restriction is applied. TFC restrictions are not cumulative, so each TFC restriction completely replaces the previous TFC restriction.
The downlink restriction can be used to ensure that the SS uses a specific TFC for transmission of data, by only allowing the 'No data' TFC, and the 'desired' TFC. It may also be necessary to include one or more ‘signalling only’ TFCs to allow signalling to occur.
The uplink restriction can be used to verify that the UE has used a specific TFC. Any data received by the SS using a forbidden TFCI shall be discarded. 

	Type Definition

	SEQUENCE {
  -- TODO: Is an activation time required for the TFC restriction? It is not present for other CMAC_Config_REQ options, but may be specified in the TRANSPORT FORMAT COMBINATION CONTROL PDU.
  ulTFCI_Restriction TFC_Subset OPTIONAL,

  dlTFCI_Restriction TFC_Subset OPTIONAL

} 

	Detailed Comments:
	SS requirements for downlink.

1. The SS MAC layer shall not use a non-allowed TFC for DL.
2. The SS MAC layer shall not use a TFC that requires the SS RLC layer to provide padding PDUs (Ref 3G TS 25.322)
3. In the case that there is data pending on one or more RLC entities, but not enough to use one of the allowed TFCs:
a. The SS MAC layer shall use the ‘No data’ TFC until there is enough data in the RLC to use another allowed TFC.
b. The SS RLC layer shall buffer the data until there is enough data in the RLC entities for the MAC layer to use an allowed TFC other than the ‘No data’ TFC for transmission of the data.

Note: The TTCN author is responsible for ensuring:

1. The SDU discard function is not configured for TM and UM entities in the UE, and is configured to no_discard for AM entities in the UE.
2. That RLC SDUs that are expected to be sent in the same TTI (due to a TFC restriction) are sent as quickly as possible to minimise the number of ‘no data’ TFCs used by the MAC layer, and the amount of buffering that must be performed by the RLC layer.
SS requirements for uplink

1. The SS shall discard all data received using a non-allowed TFC.



The TFC_Subset type definition is provided in the following table for information only.

	Type Name
	TFC_Subset 

	Type Reference
	TFC-Subset 

	Module Identifier
	Class-definitions 

	Encoding Variation
	 

	Comments
	 

	Type Definition
	CHOICE

{

  minimumAllowedTFC_Number TFC_Value, 

  allowedTFC_List AllowedTFC_List, 

  non_allowedTFC_List Non_allowedTFC_List, 

  restrictedTrChInfoList RestrictedTrChInfoList, 

  fullTFCS NULL

} 


SS requirements for downlink

In general, test cases that require a specific DL TFCI to be used should use the TFC_Restriction to limit the allowed TFCs to the ‘no data’ TFC, and the ‘desired’ TFC. Then, when data is to be transmitted, enough data should be sent on the appropriate transport channels to allow the MAC to select the ‘desired’ TFC as quickly as possible. This will reduce the amount of RLC buffering required, and minimize the number of times the ‘no data’ TFC must be used.

RLC / MAC buffering requirements for downlink

In a normal RLC implementation data is buffered according to the discard configuration. 

For AM RLC entities using this feature, the SDU discard function should be configured to use no_discard after MaxDAT number of retransmissions. This means that data will not be discarded in the transmitter until MaxDAT retransmissions have been attempted. After this, the transmitting RLC entity should start the RESET procedure.

For UM and TM entities using this feature, SDU discard should not be configured.. For UM, this means that SDUs shall not be discarded unless the buffer is full. For TM this means that SDUs shall not be discarded, except if a new TM SDU is received from higher layers.

Note that the TTCN should provide enough data to use the ‘desired’ TFC before RLC discard procedures begin.

It is assumed that the SS MAC implementation will use a similar algorithm to that specified in 3G TS 25.321, clause 11.4 Transport format combination selection in UE. Specifically, it is assumed that the SS MAC implementation must determine the set of valid TFCs. The UE algorithm for establishment of the set of valid TFCs is provided here for convenience:

Before selecting a TFC, the set of valid TFCs will be established. All TFCs in the set of valid TFCs shall:

1.
belong to the TFCS.

2.
be supported by the maximum UE transmitter power as defined above.

3.
be compatible with the RLC configuration.

4.
not require RLC to produce padding PDUs (see 3G TS 25.322 for definition).
5.
not carry more bits than can be transmitted in a TTI (e.g. when the number of bits that can be transmitted in a TTI is reduced due to compressed frames when compressed mode by higher layer scheduling is used).
If the TFCS selected by UTRAN does not follow the guidelines specified in 3G TS 25.331 the UE may ignore constraint number 4 mentioned above in determining the set of valid TFCs.
For the TFC restriction in the SS, constraint number 4 above shall always apply, even if the configured SS TFCS does not follow the guidelines specified in 3G TS 25.331, clause 8.6.5.2, Transport Format Combination Set. This means that the SS RLC may be required to buffer data on a specific logical channel until enough data arrives on another logical channel to allow the MAC layer to use a permitted TFC.

Downlink example

For example, consider the following configuration.

	Transport Channel
	DCH1
	DCH2

	TFS
	TF0
	0xN
	0xM

	
	TF1
	1xN
	1xM


	TFCS
	(DCH1, DCH2)= (TF0, TF0), (TF0, TF1), (TF1, TF0), (TF1, TF1)


A TFC restriction is applied such that only the ‘no data’ TFC 0 (TF0, TF0) and the ‘desired’ TFC 3 (TF1, TF1) are permitted.

If data is pending on any of the logical channels mapped to DCH1, and no data is pending on DCH2, the MAC layer shall not include TFC 3 in the set of valid TFCs, because it would require RLC to produce padding PDUs for DCH2. Thus the only valid TFC is TFC 0. The MAC layer shall use this TFC each TTI until data arrives for DCH2. At this time, TFC 3 becomes part of the set of valid TFCs, and can be used for transmission of the data using the ‘desired’ TFC.

SS requirements for uplink

For received data, there is an additional requirement for the SS MAC that it shall discard all TBs received in a single TTI if any forbidden TFCIs are used during the TTI.

Uplink example

Based on the same configuration, TFCS, and TFC restriction as the downlink example, if data is received on DCH1 from the UE using TFC 2, the data shall be discarded by the SS.

This can be used to verify that when the UE has an active TFC restriction, it does not use any of the forbidden TFCs.

TFCS reconfiguration option

Another option that was considered during the investigation for the present proposal is to reconfigure the SS TFCS (by removing and / or adding values to the TFCS) such that restricted TFCI values map to ‘vacant’ entries in the TFCS. It is not possible for the SS MAC to use these ‘vacant’ TFCIs, so this approach could be used to achieve the same results as the TFC restriction proposal.

This option was not selected for the following reasons.

1. Configuration of both MAC and physical layer is required for TFCS modification. These changes may also need to be synchronous, which adds to test case complexity. Reference 3G TS 25.303, clause 5.2 typical configuration cases.
2. The concept of ‘vacant’ slots required further investigation at the time of the T1S/RF joint meeting. Reference 3G TS 25.331 clause 8.6.5.12 TFCS Reconfiguration/Addition Information, and 8.6.5.13 TFCS Removal Information.

3. The semantics of CMAC reconfiguration are not entirely clear, and CPHY_Trch reconfiguration is not supported by the present ASP definitions.

4. It is necessary to explicitly remove, all restricted TFCs from the TFCS. This will result in more complex (and hence less maintainable) tests. If this transport channel is to be re-used later in the test, all of the TFCs removed must be re-added.

