Comparison of the Radio Interface Protocol Architecture �in TTC/ARIB and ETSI


Introduction


This contribution presents a comparison of the TTC/ARIB and ETSI Radio Protocol Architecture (Layer 2 and Layer 3) documents. Hopefully, this will facilitate a smooth transition from regional standardisation activities/documentation to the specification  work in 3GPP.





Comparison


‘E’ denotes ETSI, ‘TA’ denotes TTC/ARIB, an ‘X’ in column three or four denotes the presence of  a description in the chapter given in column one of the table. The Comments part indicates differences (technical or editorial); an empty Comments column implies that there are no differences.





Reference�
Item�
E�
TA�
Comments�
�
-�
Purpose�
X�
X�
E: Normative requirements for other YY specifications [7], [8], [9], [10], [11]�TA: Overview/summary of contents in other  specifications for Layer 2 and Layer 3 [4], [5], [6]�
�
[2] 6�[1] 4�
Assumed UMTS Architecture: �
X�
�
E: [2] Figure 1 + text shows distintion between �Access Stratum and Non-Access Stratum�TA: Not described�
�
[2] 7.1�[1] 5.1�
Overall protocol structure�
X�
X�
E: Split of RLC and MAC is still FFS.�TA: The split has been agreed.


E: Describing RLC is divided into C- and U-planes (editorial mistake?).�TA: No distinction between C- and U-plane.


E: [2] Figure 2 shows how user data always pass through RLC instance, even for transparent service�TA: Not shown in [1] Figure 1


E: [2] Figure 2 and accompanying text explicitly describes control SAPs between RRC and RLC, MAC and PHY for control of configuration�TA: [1] Figure 1 shows lines between RRC and LAC, MAC and PHY, but details are FFS


E: Description of RLC sublayer (no distinction C-plane, U-plane; mechanisms for preventing loss at change of Iu connection)�TA: No corresponding description�
�
[2] 7.2�[1] 5.2�
Layer 1 Services and Functions�
X�
X�
E: Refers to YY.02 [3] for details (editorial)�TA: No text�
�
[2] 7.2.1�[1] 5.2.1�
L1 Services�
�
�
E/TA: Minor differences (editorial)�
�
[2] 7.2.1.1�[1] 5.2.1.1�[4] 3.2�
Transport channels�
X�
X�
E: For RACH, FACH, BCH and DCH, there are short descriptions; more detailed descriptions in [3] ch. 9.2�TA: More detailed descriptions included (also found in [4], ch. 3.2 )


E: Transport channels for ODMA, shared channels and fast uplink signalling included (ORACH, ODCH, DSCH, FAUSCH)�TA: Not included


E: Transport channel for synchronisation in TDD (SCH) included�TA: Not included


E: PCH used for broadcast and notification information�TA: PCH used for "control information to an MS." – Usage not limited to broadcast and notification�
�
[2] 7.2.2�[3] 9.1�[1] 5.2.2�[4] 5�
L1 Functions�
X�
X�
TA: Rate matching included.�E: Rate matching not included.��TA: Definitions of Transport Blocks, Transport Formats etc. included (editorial)�E: Not included, included in [3], ch. 9.1


TA: Transport Block Set Size = number of Transport Blocks in a Transport Block Set�E: Transport Block Set Size = number of bits in a Transport Block Set�
�
[2] 7.3.1�[1] 5.3.1�[4] 4, 6�
MAC Services and Functions�
X�
X�
E: Refers to YY.21 [7] for details (editorial)�TA: No text (information in ch. 5.3.1 taken from [4])�
�
[2] 7.3.1.1�[1] 5.3.1.1�[4] 4�
MAC services to upper layer��
X�
X�
E/TA: Minor differences in ‚Data Transfer‘ and ‚Reallocation of radio resources and MAC parameters‘ (editorial)


TA: Reporting of measurements included �E: FFS


E: Allocation/deallocation of radio resources for TDD is FFS�TA: Not included�
�
[2] 7.3.1.1.1�[1] 5.3.1.1.1�[4] 3.1�
Logical channels�
X�
X�
E/TA: Minor differences in definition (editorial)


E/TA: Differences for BCCH, PCCH, CCCH, DCCH and DTCH (some of which are editorial)


TA: Two types for BCCH; BCCH-C and BCCH-V�E: One type included


E: PCCH used when the UE is in cell connected state.�TA: This usage not included.


E: Logical channels SCCH (TDD), OCCCH, ODCCH, ODTCH (ODMA) included�TA: Not included


E/TA: Inclusion of multicast channel (MCH) is FFS�([2] ch. 7.3.1.1.1.2, [4] ch. 2, 3.1.2.2)�
�
[2] 7.3.1.1.2�[1] 5.3.1.1.2�[4] 3.3�
Mapping between logical channels and transport channels�
X�
X�
E: Two figures, UE side and UTRAN side; mapping using directed arrows�TA: One figure, no directed arrows


E: Mapping onto SCH, FAUSCH, DSCH included�TA: Not included


E: Mapping onto ORACH and ODCH (ODMA) included�TA: Not included�
�
[2] 7.3.1.2�[1] 5.3.1.2�[4] 6�
MAC Functions�
X�
X�
E: ‚Mapping between logical channels and transport channels‘�TA: Handled by ‚Switching Function’ and ‚Multiplexing Function‘ (5.3.1.2.1)


E: ‚Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate‘�TA: ‚Access Control Function‘, (5.3.1.2.1), ‚Selection of appropriate transport format‘ (5.3.1.2.2.7), ‚Scheduling of ACK, control and user data transmission‘ (FACH, 5.3.1.2.2.3.2), Scheduling of ACK, control and user data transmission‘ (RACH, 5.3.1.2.2.4.2)


E: ‚Scheduling of broadcast, paging and notiification messages‘�TA: ‚Scheduling of BCH‘ (5.3.1.2.2.1.2), ‚Scheduling of PCH‘ (5.3.1.2.2.2.2), no scheduling of notification


E/TA: ‚Priority handling between data flows of one UE‘ ([1] 5.3.1.2.2.5.2 ) has differences in description (editorial) 


E: ‚Priority handling between UEs by means of dynamic scheduling‘ includes description for TDD�TA: ‚Priority handling between UEs by means of scheduling‘ (5.3.1.2.2.10) 


E: ‚Identification of UEs on common transport channels‘�TA: ‚Inband identification of Ues‘ (5.3.1.2.2.3.4, 5.3.1.2.2.4.4)


E: ‚Multiplexing/demultiplexing of higher layer PDUs into/from transport blocks delivered to/from the physical layer on common transport channels‘, and ‚Multiplexing/demultiplexing of higher layer PDUs into/from transport blocks delivered to/from the physical layer on dedicated transport channels‘�TA: ‚Multiplexing Function‘, (5.3.1.2.1), ‚Multiplexing/demultiplexing of higher layer PDUs to/from a FACH‘ (5.3.1.2.2.3.3), ‚Multiplexing/demultiplexing of higher layer PDUs to/from a RACH‘ (5.3.1.2.2.4.3)


E: ‚Traffic volume monitoring‘; may be performed also on RLC�TA: ‚Traffic monitor function‘ (5.3.1.2.1) and ‚Traffic volume measurement‘ (5.3.1.2.2.8) only in MAC


E: ‚Routing of higher layer signalling‘, ‚ Maintenance of  a MAC signalling connection between  peer MAC entities ‘, ‚Monitoring the links of the assigned resources‘ and ‚Processing of messages received at common control channels‘ (FFS) for TDD�TA: Not included


E: ‚Dynamic Transport Channel type switching‘ �TA: ‚Switching Function‘ (5.3.1.2.1) and ‚Channel type switching execution‘ (5.3.1.2.2.9)


TA: ‚Ciphering‘ (5.3.1.2.2.11) is FFS�E: Not included


TA: Optional retransmission function in MAC described in ‚Retransmission function‘ (5.3.1.2.1), ‚MAC Header Handling Function‘ (5.3.1.2.1), ‚Scheduling of ACK, control and user data transmission‘ (FACH, 5.3.1.2.2.3.2), Scheduling of ACK, control and user data transmission‘ (RACH, 5.3.1.2.2.4.2)�E: Not included


E: ‚ Constrained execution of open loop power control algorithm‘  (related to retransmission in MAC)�TA: Not included


TA: Description on "Succeeding Transmission" for the control of RACH (5.3.1.2.2.4.2). – transmission of segmented SDU.�E: Not included.�
�
[2] 7.3.2�[1] 5.3.2�
RLC/LAC Services and Functions �
X�
X�
E: Name RLC = Radio Link Control�TA: Name, LAC = Link Access Control��E: Refers to YY.22 [8] for details (editorial)�TA: No text (information in ch. 5.3.2 taken from [5])�
�
[2] 7.3.2.1�[1] 5.3.2.1�[5] 3�
Services provided to the upper layer�
X�
X�
E: Name ‚ Transparent data transfer ‘ (editorial)�TA: Name ‚Transparent delivery mode‚ predefined type of segmentation/reassembly


E: Name ‚ Unacknowledged data transfer‘; ‚Enhanced probability of delivery‘ not included; immediate delivery between transmitting and receiving RLC entities; optional delivery of erroneous SDUs to higher layers is FFS�TA: Name ‚Unacknowledged delivery mode‘; necessity of ‚Enhanced probability of delivery‘ is FFS; immediate delivery to upper layer; delivery of erroneous SDUs to higher layers is not included��E: Name ‚ Acknowledged data transfer‘; ‚Out-of-sequence delivery‘ is included; �TA: Name ‚Acknowledged delivery mode‘; ‚Out-of-sequence delivery‘ is FFS 


TA: ‚Multicast delivery of layer 3 messages‘ is FFS�E: Not included�
�
[2] 7.3.2.2�[1] 5.3.2.2�[5] 4.1�
RLC Functions�LAC Functions�
X�
X�
E/TA: ‚Segmentation and reassembly‘ has minor differences (editorial)


E: ‚Concatenation‘ and ‚Padding‘ are separate functions �TA: ‚Concatenation of LAC SDUs in LAC PDUs and padding‘ describes padding


E: ‚Error correction‘ includes e.g. selective repeat, go-back-N, stop-and-wait�TA: ‚Error correction by selective retransmission‘��E: ‚In-sequence delivery of higher layer PDUs‘, allows out-of-sequence delivery if the function is not used�TA: ‚Sequence integrity delivery‘


E: ‚Suspend/resume‘ is FFS�TA: Not included


E: ‚Keep Alive‘ is FFS�TA: Not included


E: ‚FCS error detection and handling‘ is FFS; used in both acknowledged and unacknowledged mode;�TA: ‚Sequence number check (unacknowledged delivery mode)‘; only used in unacknowledged mode


E: ‚Ciphering‘ is FFS�TA: Not included


TA: ‚QoS Adaptation’described�E: Not included (service ‚QoS Setting‘ included)


TA: Quick Repeat is FFS; used in C-plane only�E: Not included�
�
[2] 7.3.3�[1] 5.3.3�
Data flows through Layer 2�
X�
X�
E/TA: Minor differences (editorial)�
�
[2] 7.3.3.1�[1] 5.3.3.1�
Data flow for BCCH mapped to BCH�
X�
X�
�
�
[2] 7.3.3.2�[1] 5.3.3.2�
Data flow for PCCH mapped to PCH�
X�
X�
E: Possible to map multiple PCCHs onto a single PCH gives same data flow as for BCCH mapped to BCH �TA: Only data flow corresponding to Figure 7 in [2] is considered (MAC header is not used.)�
�
[2] 7.3.3.3��
Data flow for SCCH mapped to SCH�
X�
�
E: For TDD�
�
[2] 7.3.3.4�[1] 5.3.3.3�
Data flow for CCCH mapped to FACH/RACH�
X�
X�
E: Transmission mode on RLC (unacknowledged or transparent) is FFS.�TA: Transmission mode isFFS.


E: No usage of MAC header is considered.�TA: MAC header is mandatory.


E: Data flow in Figure 9 or 10 is applicable.�TA: Data flow corresponding to Figure 8 or 10 in [2] is applicable.�
�
[2] 7.3.3.5�[1] 5.3.3.4�
Data flow for DCCH mapped to FACH/RACH�
X�
X�
�
�
[2] 7.3.3.6��
Data flow for DCCH mapped to DSCH�
X�
�
E: For shared channels�
�
[2] 7.3.3.7�[1] 5.3.3.5�
Data flow for DTCH (non-transparent RLC) mapped to FACH/RACH�
X�
X�
�
�
[2] 7.3.3.8�
Data flow for DTCH (non-transparent RLC) mapped to DSCH�
X�
�
E: For shared channels�
�
[2] 7.3.3.9�[1] 5.3.3.6�
Data flow for DTCH (transparent RLC) mapped to DCH�
X�
X�
�
�
[2] 7.3.3.10�[1] 5.3.3.7�
Data flow for DTCH (non-transparent RLC) mapped to DCH�
X�
X�
�
�
[2] 7.3.3.11�[1] 5.3.3.8�
Data flow for DCCH mapped to DCH�
X�
X�
�
�
[2] 7.4�[1] 5.4�
Layer 3 – RRC Services and Functions�
X�
X�
E: Refers to YY.31, YY.03, YY.04 [9,10,11] for details (editorial)�TA: No text (information in ch. 5.4 taken from [6])�
�
[2] 7.4.1.1�[1] 5.4.1.1�[6] 6.1�
General Control�
X�
X�
�
�
[2] 7.4.1.2�[1] 5.4.1.2�[6] 6.2�
Notification�
X�
X�
�
�
[2] 7.4.1.3�[1] 5.4.1.3�[6] 6.3�
Dedicated Control�
X�
X�
E/TA: Differences in description: basic requirements taken from CC and MM of GSM (editorial?)�
�
[2] 7.4.2�[1] 5.4.2�[6] 5�
RRC functions: ��
X�
X�
E: ‚Broadcast of information provided by the non-access stratum‘ may be cell specific or not�TA: information typically not cell specific


E: ODMA functions: ‚Broadcast of ODMA relay node neighbour information‘, ‘Collating ODMA neighbour list and gradient information‘, ‚Maintenance of number of ODMA relay node neighbours‘ and ‚Establishment, reconfiguration and release of Radio Access Bearers‘, ‚Interworking between the Gateway ODMA relay node and the UTRAN‘�TA: Not included


E/TA: Description of ,Assignment, reconfiguration and release of radio resources for the RRC connection‘ is more detailed in E (resource allocation for handover to GSM or other radio systems)


E/TA: Description of ‚RRC connection mobility functions‘ is more detailed in E (preparation of handover to GSM or other systems)


E: ‚Arbitration of the radio resource allocation between the cells.‘ included�TA: FFS


E/TA: Description of ‚UE measurement reporting and control of the reporting‘ is more detailed in E (including both UMTS air interface and other systems)


E: ‚Slow DCA‘ included; needed for TDD�TA: Not included


E: ‚Contention resolution‘ included; needed for TDD�TA: FFS


E: ‚Paging/notification‘ is FFS�TA: Not included


E: ‚Routeing of higher layer PDUs‘ is FFS�TA: Not included�
�
[2] 7.5�
Interactions between RRC and lower layers in the C plane�
X�
�
E: Figure 11 is an elaboration of Figure 2 showing interaction between UE and UTRAN via control and measurements, measurements reports, RLC retransmission control, MAC signalling (TDD mode) for RRC, RLC, MAC and L1�
�
[2] 7.6.1�[1] 5.6.1�
Protocol termination for DCH�
X�
X�
�
�
[2] 7.6.2�[1] 5.6.2�
Protocol termination for FACH/RACH ��
X�
X�
E: Two cases: (A) MAC in Node B for RACH/FACH and (C) MAC in RNC for RACH/FACH�TA: FFS (related to retransmission in MAC)�
�
[2] 7.6.3�
Protocol termination for FAUSCH�
X�
�
E: FAUSCH termination same as RACH C plane�
�
[2] 7.6.4�
Protocol termination for DSCH�
X�
�
E: Definition, model and termination points for DSCH�
�
[2] 7.6.5�[1] 5.6.3�
Protocol termination for transport channel of type BCH�
X�
X�
TA: LAC transparent for BCH, hence not shown�
�
[2] 7.6.6�[1] 5.6.4�
Protocol termination for transport channel of type PCH�
X�
X�
TA: LAC transparent for PCH, hence not shown


E: Whether paging is done by RRC is FFS.�TA: Paging is done by RRC.�
�
[2] 7.6.7�
Protocol termination for ODCH�
X�
�
E: ODMA�
�
[2] 7.6.8�
Protocol termination for ORACH�
X�
�
E: ODMA�
�
[2] 8.1�[1] 6.1�
UE identification within UTRAN on common radio channels�
X�
X�
E/TA: Minor differences (editorial)


E: Short definition of ‚URA‘�TA: More details in ch. 6.2.1 [1]�
�
[2] 8.2


�
UE Connection to UTRAN


�
X�
�
E: Use of different transport channels depending on whether signalling connection exist or not and on the location granularity for the UE�
�
[1] 6.2�
Activity Levels on the Radio Interface�
�
X�
TA: Mobility levels: CN, UTRAN, cell�
�
9�
UE modes�
X�
�
E: Showing ‚Connected Mode‘ and ‚Idle Mode‘�
�
[2] 1�
Intellectual Property Rights�
X�
�
�
�
[2] 2�
Foreword�
X�
�
�
�
[2] 3�[1] 1�
Scope�
X�
X�
E: Overview and overall description, details in companion documents�TA: No text�
�
[2] 4�[1] 2�
References�
X�
X�
E: References to [7], [8], [9], [10], [11]�TA: No text�
�
[2] 5�
Definitions and abbreviations�
X�
X�
E: Definitions described elsewhere; a number of  abbreviations included�TA: Definitions not included; a few abbreviations included�
�






3.	Conclusion


The major differences found when comparing  ETSI and TTC/ARIB with respect to the radio protocol architecture for Layer 2 and Layer 3 are the following:


TDD mode functionality is described in ETSI, but not in TTC/ARIB


ODMA is included in ETSI, but not in TTC/ARIB


Downlink Shared CHannels (DSCH) is included in ETSI, but not in TTC/ARIB


The FAUSCH transport channel is included in ETSI, but not in TTC/ARIB


Optional MAC retransmission is included in ARIB/TTC, but not in ETSI


Ciphering is located in RLC in ETSI and in MAC in ARIB/TTC, but for both ETSI and ARIB/TTC this is FFS


Out-of-sequence delivery functionality is included in ETSI, but FFS in ARIB/TTC
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