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1
Introduction

A UE identifier is included in the MAC header in case common transport channels are used. Different options for the UE identifier exist.

2
Discussion

The MAC header allows the inclusion of C-RNTI and U-RNTI. The receiver can unambiguously decode the header because the UE Id type field identifies whether C-RNTI or U-RNTI is used. No explicit requirements specify which UE identifier the UE has to use. In CELL_FACH state both C-RNTI and U-RNTI are always available in the UE. Therefore in principle the UE would have the choice which one to use according to 25.321.
The following is stated in 25.302 with respect to usage of C-RNTI (a similar description exists in 25.401):

Usage of UE identifiers

U-RNTI is allocated to an UE having a RRC connection. It identifies the UE within UTRAN and is used as a UE identifier in cell update, URA update, RRC connection reestablishment and (UTRAN originated) paging messages and associated responses on the radio interface. The SRNC identifier within the U-RNTI is used by the Controlling RNC to route the received uplink messages towards the Serving RNC.

C-RNTI is used as a UE identifier in all other DCCH/DTCH common channel messages on the radio interface.

In case the UE sends RRC messages on the CCCH, the U-RNTI is included in the RRC. According to our understanding only on the network side the U-RNTI is included in case messages are sent on the DCCH. The U-RNTI is for example used in MAC if a CELL UPDATE CONFIRM message is sent on the DCCH. In uplink there is no need seen to include the U-RNTI in MAC. However, the MAC specification somehow implies that the UE has a choice and no clear specification is available. In principle it would not be a problem if the UE includes the U-RNTI because the UTRAN could discriminate the UE identifiers with the help of the UE Id type field. However, since the size of the UE identifier has a clear impact on the payload that can be transmitted it is reasonable to clearly specify that the UE shall use the C-RNTI only (in MAC). Furthermore it is believed that it is common understanding that the UE always uses the C-RNTI in MAC.

3
Conclusion

A clear requirement which UE Id the UE is supposed to use is needed in the protocol specifications in order to avoid ambiguities. It is proposed to include a clarifying text in the MAC specification. A proposal is made in the attached draft change request.
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8.2.2
Parameters

a)
Data:

-
it contains the RLC layer messages (RLC-PDU) to be transmitted, or the RLC layer messages that have been received by the MAC sub-layer.

b)
Number of transmitted transport blocks (No_TB) :

-
indicates the number of transport blocks transmitted by the peer entity within the transmission time interval, based on the TFI value.

c)
Buffer Occupancy (BO):

-
the parameter Buffer Occupancy (BO) indicates for each logical channel the amount of data in number of bytes that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be included in the BO. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the BO.

d)
RX Timing Deviation (TD), TDD only:

-
it contains the RX Timing Deviation as measured by the physical layer for the physical resources carrying the data of the Message Unit. This parameter is optional and only for Indication. It is needed for the transfer of the RX Timing Deviation measurement of RACH transmissions carrying CCCH data to RRC.

e)
Number of PDU (No_PDU):

-
specifies the number of PDUs that the RLC is permitted to transfer to MAC within a transmission time interval.

f)
PDU Size (PDU_Size):

-
specifies the size of PDU that can be transferred to MAC within a transmission time interval.

g)
UE-ID Type Indicator:

-
indicates the UE-ID type to be included in MAC for a DCCH when it is mapped onto a common transport channel (i.e. FACH, RACH or CPCH). On the UE side UE-ID Type Indicator shall always be set to C-RNTI.
h)
TX status:

-
when set to value "transmission unsuccessful" this parameter indicates to RLC that transmission of an RLC PDU failed in the previous Transmission Time Interval, when set to value "transmission successful" this parameter indicates to RLC that the requested RLC PDU(s) has been submitted for transmission by the physical layer.
i)
RLC Entity Info
-
indicates to MAC the configuration parameters that are critical to TFC selection depending on its mode and the amount of data that could be transmitted at the next TTI. This primitive is meant to insure that MAC can perform TFC selection (see subclause 11.4).
j)
Error indication

-
When a MAC SDU is delivered to upper layer, an error indication is given for the SDU to upper layer if an error indication for the SDU has been received from lower layer.
9.2.1
MAC Data PDU: Parameters of the MAC header

The following fields are defined for the MAC header:

-
Target Channel Type Field
The TCTF field is a flag that provides identification of the logical channel class on FACH and RACH transport channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH or dedicated logical channel information. The size and coding of TCTF for FDD and TDD are shown in tables 9.2.1.1, 9.2.1.2, 9.2.1.3, 9.2.1.4 and 9.2.1.5. Note that the size of the TCTF field of FACH for FDD is either 2 or 8 bits depending of the value of the 2 most significant bits and for TDD is either 3 or 5 bits depending on the value of the 3 most significant bits. The TCTF of the RACH for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.
Table 9.2.1.1: Coding of the Target Channel Type Field on FACH for TDD

TCTF 
Designation

000
BCCH

001
CCCH

010
CTCH

01100
DCCH or DTCH

over FACH

01101-

01111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

100
SHCCH

101-111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

Table 9.2.1.2: Coding of the Target Channel Type Field on FACH for FDD

TCTF 
Designation

00
BCCH

01000000
CCCH

01000001-01111111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

10000000
CTCH

10000001-

10111111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

11
DCCH or DTCH

over FACH

Table 9.2.1.3: Coding of the Target Channel Type Field on USCH or DSCH (TDD only)

TCTF 
Designation

0
SHCCH

1
DCCH or DTCH over USCH or DSCH

Table 9.2.1.4: Coding of the Target Channel Type Field on RACH for FDD

TCTF 
Designation

00
CCCH

01
DCCH or DTCH

over RACH

10-11
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

Table 9.2.1.5: Coding of the Target Channel Type Field on RACH for TDD

TCTF 
Designation

00
CCCH

0100
DCCH or DTCH

Over RACH

0101-

0111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

10
SHCCH

11
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

-
C/T field
The C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel. The C/T field is used also to provide identification of the logical channel type on dedicated transport channels and on FACH and RACH when used for user data transmission. The size of the C/T field is fixed to 4 bits for both common transport channels and dedicated transport channels. Table 9.2.1.5a shows the 4-bit C/T field.

Table 9.2.1.5a: Structure of the C/T field

C/T field
Designation

0000
Logical channel 1

0001
Logical channel 2

...
... 

1110
Logical channel 15

1111
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

-
UE-Id
The UE-Id field provides an identifier of the UE on common transport channels. The following types of UE-Id used on MAC are defined:

-
UTRAN Radio Network Temporary Identity (U-RNTI) may be used in the MAC header of DCCH when mapped onto common transport channels in downlink direction;

-
Cell Radio Network Temporary Identity (C-RNTI) is used on DTCH and DCCH in uplink, and may be used on DCCH in downlink, when mapped onto common transport channels. 
-
the UE id to be used by MAC is configured through the MAC control SAP. The lengths of the UE-id field of the MAC header are given in table 9.2.1.6.

Table 9.2.1.6: Lengths of UE Id field

UE Id type 
Length of UE Id field

U-RNTI
32 bits

C-RNTI
16 bits

-
UE-Id Type
The UE-Id Type field is needed to ensure correct decoding of the UE-Id field in MAC Headers.
Table 9.2.1.7: UE-Id Type field definition

UE-Id Type field 2 bits
UE-Id Type

00
U-RNTI

01
C-RNTI

10
Reserved

(PDUs with this coding will be discarded by this version of the protocol)

11
Reserved

(PDUs with this coding will be discarded by this version of the protocol)
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