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Introduction

On TSG-RAN-WG2#14, the point was raised that it is not completely clear, which CFN is used in COUNT-C, if the TTI is x radio frames long (x=2, 4, 8). In this case due to radio frame segmentation the transport block, the CFN is associated with, is spread over x consecutive radio frames (radio frame segmentation).

TS 25.427 states about the connection frame number:

6.2.4.3
Connection Frame Number (CFN)

Description: indicator as to which radio frame the first data was received on uplink or shall be transmitted on downlink. See reference [2].

Value range: {0-255}.

Field length: 8 bits.

This statement could be interpreted in such a way, that the CFN always refers to the first segment of  a transport block, in which case it is clear how to determine the CFN value for the COUNT-C value. 

Proposal

In case, delegates still see a need to specify more clearly, how to determine the CFN value in COUNT-C, the following CR to 33.102 is provided, which - if agreed - should be sent to TSG-SA-WG3 in order to complete their specifications.
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change:

In case the TM-RB has a TTI of x radio frames (x=2,4,8), each TB of this RB is spread over x consecutive radio frames, i.e. x CFN values can in principle be used in COUNT-C. In order to clarify this, it is proposed to define that the CFN of the first segement of the TB is used in COUNT-C.
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6.6.4
Input parameters to the cipher algorithm

6.6.4.1
COUNT-C

The ciphering sequence number COUNT-C is 32 bits long.

There are one COUNT-C value per up-link radio bearer and one COUNT-C value per down-link radio bearer using RLC AM or RLC UM. There are one up-link COUNT-C value and one down-link COUNT-C value for all radio bearers using the transparent RLC mode (and mapped onto DCH).

COUNT-C is composed of two parts: a "short" sequence number and a "long" sequence number. The "short" sequence number forms the least significant bits of COUNT-C while the "long" sequence number forms the most significant bits of COUNT-C. The update of COUNT-C depends on the transmission mode as described below (see figure 16c).

[image: image1.wmf]MAC-d HFN (24 bits)

CFN (8 bits)

MAC-d DCH

RLC HFN (25 bits)

RLC SN (7 bits)

RLC UM

RLC HFN (20 bits)

RLC SN (12 bits)

RLC AM

RLC TM

COUNT-C


Figure 16c: The structure of COUNT-C for all transmission modes

-
For RLC TM on DCH, the "short" sequence number is the 8-bit connection frame number CFN of COUNT‑C. It is independently maintained in the ME MAC‑d entity and the SRNC MAC-d entity. The "long" sequence number is the 24-bit MAC‑d HFN, which is incremented at each CFN cycle. For TM RBs with a transmission time interval of x radio frames (x = 2, 4, 8), the MAC PDU is spread over x consecutive radio frames due to radio frame segmentation. In this case, the CFN of the first segment of the MAC PDU is used as “short” sequence number.
-
For RLC UM mode, the "short" sequence number is the 7-bit RLC sequence number (RLC SN) and this is part of the RLC UM PDU header. The "long" sequence number is the 25-bit RLC UM HFN which is incremented at each RLC SN cycle.

-
For RLC AM mode, the "short" sequence number is the 12-bit RLC sequence number (RLC SN) and this is part of the RLC AM PDU header. The "long" sequence number is the 20-bit RLC AM HFN which is incremented at each RLC SN cycle.

The hyperframe number HFN is initialised by means of the parameter START, which is described in subclause 6.4.8. The ME and the RNC then initialise the 20 most significant bits of the RLC AM HFN, RLC UM HFN and MAC‑d HFN to START. The remaining bits of the RLC AM HFN, RLC UM HFN and MAC‑d HFN are initialised to zero.

When a new radio bearer is created during a RRC connection in ciphered mode, the HFN is initialised by the current START value (see subclause 6.4.8).

The plaintext block, i.e. the data unit that is ciphered, depends on the transmission mode as described below.

-
For RLC UM mode, the plaintext block is the UMD PDU excluding the first octet, i.e. excluding the RLC UM PDU header (see TS 25.322 [19]).

-
For RLC AM mode, the plaintext block is the AMD PDU excluding the two first octets, i.e. excluding the RLC AM PDU header (see TS 25.322 [19]).

-
For RLC TM on DCH, the plaintext block is the MAC SDU (see TS 25.321 [18]).

