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Problem Description

Each cell has a System Frame Number (SFN) counter which is incremented for each L1 frame (see TS 25.402 V 3.4.0). SFN is sent on BCH and is used for paging groups and system information scheduling etc.

The Connection Frame Number (CFN) is calculated from the SFN of a cell plus the frame offset. CFN is the frame counter used for the L2 / transport channel synchronisation between UE and UTRAN. A CFN value is associated to each Transport Block Set (TBS) and it is passed together with it through the MAC-L1 SAP. CFN provides a common frame reference (at L2) to be used e.g. for synchronised transport channel reconfiguration.

In Handover situations the Serving Radio Network Controller (SRNC) needs to know the SFN frame and chip offset of the target cell in order to configure the DPCH for the target cell and similarly this information has to be available in a test case. If cells are synchronised, then the SFN frame and chip offset is already known to the SRNC. If cell offsets are unknown to the SRNC the offset information can be obtained from L3 UE measurements. The UE informs the SRNC of the offsets using the L3 reporting procedures. 
In the absence of offset information in the SS, a test case will be unable to configure the DPCH or validate UE measurements. A test case could interpret and use UE measurement results to configure the DPCH, however, the test case will not be repeatable and some configuration primitives need to be dynamically created. Currently a test case has no definition for the initial SFN.

The Tcell parameter represents the timing delay used for defining the start of SCH and CPICH in different cells on the same Node B. The range of Tcell was limited to 2304 chips in T1/SIG #14 meeting.

In order to configure the frame offset of cells on different Node Bs, it is proposed to add a new information element to CPYH_Cell_Config_REQ primitive.

Proposal and Discussion

Setting the initial SFN number in each cell will be configurable with the CPHY_Cell_Config_REQ primitive and a new SFNoffset information element which contains the frame offset for each cell. To calculate the absolute value of the initial SFN for cell configuration, the SS will maintain a common SFN reference which is used for all cells. This means that e.g. if SFN offset of cell A is 100 and SFN offset of cell B is 200 the SFN difference shall always be 100 independent of the time cell B is started (see Figure 1). Figure 2 shows the message sequence used to configure both cells from a test case. 

A simple alternative would be not to use the SFN offset but the absolute SFN value. But the major drawback of this approach is that the SFN difference between two cells depends on the time, which is needed to configure the cells, which depends on the SS implementation. Thus measurement results are not comparable and even not reproducible due to runtime constraints.

The modified primitive is shown in Table 1

Table 1: CPHY_Cell_Config_REQ
ASN.1 ASP Type Definition

Type Name
CPHY_Cell_Config_REQ

PCO Type
CSAP

Comment
To request to setup the cell parameter

Type Definition

SEQUENCE
{

cellId                     INTEGER(0..15),

tcell                      INTEGER(0..38399),

frequencyInfo              FrequencyInfo,

primaryScramblingCode_SS   INTEGER(0..511),

dLTxAttenuationLevel       INTEGER(0..30),

SFNoffset                  INTEGER(0 .. 4095)

}

Figure 1: SFN Offset in Cell A and Cell B
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Figure 2: Message Sequence for Configuration of Frame Offset
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