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Introduction





The intention of this paper is to help the procedure of generating one common 3GPP Layer 1 specification document by combining two source documents: "UTRA Physical Layer Description"  from ETSI UMTS-L1 and "Volume 3, Specifications of Air Interface for 3G Mobile" from ARIB SWG2�. A lot of effort has been put in making both of the source documents, and for that reason we should utilise both of their contents in such a way that the end result is as comprehensive as possible.





This paper contains a comparison of ETSI and ARIB Layer 1 documents chapter by chapter, and item by item, clarifying the differences and giving a suggestion what could be done with each section.





Classification of document comparison results





The comparison of "UTRA Physical Layer Description"  from ETSI and "Volume 3, Specifications of Air Interface for 3G Mobile" from ARIB is shown in the next section. The comparison is divided into tables according to ETSI XX-documentation division. For each item a short description of ETSI and ARIB document contents is given. In the last column there is a classification of the comparison result. The interpretation of the classification is following: 





a) Same contents





This means that the main technical contents is the same in both ETSI and ARIB documents. However, since the text may be more complete in the other document, both documents should be used as a source in the merging process. Thus it is proposed that the editor rules are such, that the editor-in-charge should take the main text from that document which is more complete, and add the possible missing parts from the other document. 





b) Differences & Suggestion





This means that there are some differences between the technical contents of ETSI and ARIB document. The main differences are listed. Additionally, a suggestion is given what could be done to the differences when merging the ETSI and ARIB document into 3GPP document. In case the suggestion is not accepted with the whole group, the alternative proposal is that both ETSI and ARIB contents for that particular item will be put to square brackets in the first version of the 3GPP L1 document, and the decision between them will be made later. 





c) ETSI contents only / ARIB contents only





This means that only one of the documents, ETSI or ARIB, contains this particular item. In this case we propose that the contents will be directly taken to the 3GPP document. 








�
3.  ETSI and ARIB Layer 1 document comparison





Table 1. Transport and physical channels (FDD) 


�
�
ETSI,  XX.03�
ARIB Vol. 3, v.1.0-0.5�
Classification of comparison result�
�
1�
Transport channels�
4. Transport channels


Dedicated:     DCH


Common: BCH,FACH,  


                 PCH,RACH�
3.2.1.2 Transport channels


Dedicated:  DCH


Common: BCH, FACH,  


                 PCH,RACH�
Same contents


ETSI


FAUSCH


Shared channels


�
�
2�
Physical channel configuration�
5. Physical channels


Primary CCPCH  (1)


Secondary CCPCH (2)


PRACH (2)


DPDCH (3)


DPCCH (3)


SCH (1)


�
3.2.1.4 Physical channel configuration


Perch  (1) *


Common physical channel (2) 


Dedicated physical channel (3)





* the numbers (1),(2),(3) show the correspondent channels in ARIB and ETSI�
Differences


terms are different


ETSI : SCH code multiplexing


ARIB: SCH  time multiplexing into Perch





Suggestion


Select terms 


Decision is needed about SCH multiplexing �
�
3�
Dedicated uplink physical channels�
5.2.1 Dedicated uplink physical channels


DPDCH: data


DPCCH: pilot / tpc / tfci/FIB





-   SF=256…4�-   number of pilot, tfci and tpc  


     bits are not defined �
3.2.2.4.2 Reverse link dedicated physical channels


DPDCH: (pilot/tpc/) data


DPCCH: pilot / tfci / tpc





-   SF=256…1�-   number of pilot, tfci and tpc bits   


     are defined�
Differences


PCCH field


DPCCH field


Pilot pattern


Suggestion


ETSI: 


SF range


ARIB:


number of bits for different fields


order of fields�
�
4�
Dedicated downlink physical channels �
5.3.1 Dedicated downlink physical channels 


pilot / tpc / tfci / data





-   SF=256…4�-   number of pilot, tfci and tpc


    bits are not defined �
3.2.2.4.1 Forward Link Dedicated Physical channels 





tfci / data1 / tpc / data2 / pilot





-   SF=256512…1�-   number of pilot, tfci and tpc bits 


     are defined�
Differences


Maximum SF


Pilot pattern


Suggestion


ETSI: 


SF range


ARIB:


number of bits for different fields


-       order of fields�
�
5�
Multicode transmission�
5.2, 5.3 Dedicated  physical channels in uplink, downlink


Uplink: same as in ARIB


Downlink:


- L1 control is put on only the first downlink DPCH�
3.2.6.8.2 Multicode transmission





Uplink: same as in ETSI


Downlink:


L1 control is put on only the first downlink DPCH


Power of L1 control part can be different than the data part�
Same contents


main structure of multicode usage





ARIB contents only 


possibility to have smaller power level for L1 control part than data part�
�
6�
Physical random access channel�
5.2.2.1 PRACH


- preamble/idleperiod/message


  1 ms       / x ms       / 10 ms


- message: I:data, Q:pilot+tfci


- power ramping for preamble


- 8 access slots, 16 signatures 


-Signature + tfci  together define the short code and spreading factor for message�
3.2.2.3.2 Reverse link common physical channel 





- 10 ms message, without preamble 


- I:data, Q: signature


- no power ramping


-4 access slots, 16 signatures


-32 kbit/s or 128 kbit/s


�
Differences


preamble


power ramping





Suggestion


ETSI' s RACH structure, since use of preamble and power ramping is probably needed


�
�
7�
Primary CCPCH (ETSI)  vs. Perch (ARIB)�
5.3.2.1 Primary CCPCH


slot structure in symbols, SF=256:





pilot  / data


   4    /    6�
3.2.2.2 Perch channel


slot structure in symbols, 


SF=256:





Nsch / Ndata /Npilot


   1      /    5     /    4


�
Differences


Time multiplexing of SCH symbol into this channel or not


order of fields





Suggestion


decision is needed first about SCH  multiplexing, then about order of fields�
�
8�
Secondary CCPCH (ETSI)  vs.


FL common physical channel (ARIB)�
5.3.2.2 Secondary CCPCH





slot structure in symbols (SF=256…4):





pilot       /   data


Npilot    /   Ndata





- rate and SF is broadcasted on BCH => cell specific rate�
3.2.2.3.1 FL common physical ch.





slot structure in symbols (SF=64):








data    /   pilot


  36     /   4  


�
Differences


Number of bits 


Order of fields


fixed vs. cell specific bit rate





Suggestion


take ETSI  structure, its probably good to have different bit rates�
�
9�
Synchronisation channel�
5.3.2.3 Synchronisation channel


primary and secondary SCH transmitted in parallel to all other channels


otherwise format is the same as in ARIB�
3.2.2.2  


- primary and secondary SCH are included in the perch channel


- otherwise the format is the same as in ETSI�
Same contents


main structure and idea of synch channel





Differences


SCH  multiplexing scheme : time or code multiplexing





Suggestion


Decision needed about SCH multiplexing�
�
10�
Mapping of transport channels onto physical channels�
6. Mapping of transport channels onto physical channels





Phys.ch                     Transp.ch


Primary CCPCH     --- BCH


Secondary 


CCPCH                --- PCH, FACH


PRACH                  --- RACH/FAUSCH


DPDCH,DPCCH    --- DCH


SCH                         ---


PDSCH                  DSCH


PSCCCH   DSCH control channel�
3.2.1.5 Mapping of transport channels to physical channels





Phys.ch            Transp.channels


Perch            --- BCH


Common physical 


channel         --- PCH,FACH,RACH


Dedicated physical 


Channel        ---- DCH �
Differences


Mapping of RACH and SCH is different. 





Suggestion


use ETSI mapping for RACH


decision needed about SCH mapping�
�
11�
Timing relationship between physical channels�
7. ETSI        3.2.2.1 ARIB





- Tcell -----  Tsect  (different timing for SCH in different sectors)


-  Td    -----  Tcpch (avoid matched tx patterns in common channels)


-  Td   -----  Tframe (averaging fixed line ATM transmission)


-  Td   ------  Tslot (average interference from dedicated channels)


-  Tm  ------  Tdho (timing needed in soft handover)


-  To   ------   250 us (timing difference between DL and UL DPCH)


-         ------  Toffset (method to get several DL scrambling codes)


�
Differences


- different names, idea is the same





Suggestion


- take ETSI names for simplification





ARIB contents only


- Toffset parameter in order to get multiple DL scrambling codes�
�



�
Table 2. Multiplexing, channel coding and interleaving (FDD) 


�
�
ETSI,  XX.04�
ARIB Vol. 3, v.1.0-0.5�
Classification of comparison result�
�
1�
Transport channel multiplexing�
7.2 Transport  channel coding/multiplexing


Following order is used:


-      Add CRC per Tr. block


channel coding


1st interleaving


rate matching


service multiplexing


2nd interleaving


mapping to physical channels�
3.2.3.1.1. Multiplexing of different QoS services


3.2.3.7 Rate matching


Following order is used: 


-      Transport channel mux


channel coding


service specific rate matching


interleaving, (MIL, 10-80 ms)


radio frame segmentation


service multiplexing


physical channel rate matching


-    physical channel FIFO mapping�
Main Differences


combined vs. 2 state rate matching


order of 1st interleaving and rate matching 


interleaver structures


(TTA) Rate Matcing for Turbo Codes: RMT





- many differences in the details





Suggestion


take ETSI structure, since this has been discussed a long time there and discussion is still going on


�
�
2�
Channel coding�
7.2.1 channel coding


convolutional coding 


- BER=10e-3 services


-  rate 1/3, ½, constraint length 9





turbo coding (2 concurrent schemes, TBD):


*    BER=10e-6 services, and data rates >32 kbit/s


8 state parallel concatenated convolutional code


conventional termination 


interleaver TBD between (MIL, GF, ALN, ALC)


not defined that several/segmented frames can be combined for turbo coding


*     4-state serial conactenated convolutional code


�
3.2.3.2.2 Error  correcting coding


convolutional coding 


- ½ rate: BCH, PCH,FACH,RACH


- 1/3 rate: <32 kbit/s DCH





turbo coding


1/3 rate: >= 32 kbit/s DCH


4- state parallel concatenated convolutional code


CBP for termination 


 MIL interleaver 


several/segmented frames can be combined for turbo coding





 �
Differences





Suggestion


ETSI: based on turbo code adhoc group results


Turbo code only for BER=10e-6 services and >=32 kbit/s. Conv. coding for others.


8 state parallel turbo  


conventional termina-tion method for turbo


ARIB:


conv. coding rates


*  ½ rate for BCH, PCH, FACH, RACH 


*   1/3 rate for DCH 


turbo coding block can be combined for seve-ral /segmented frames


TBD:


-       turbo interleaver �
�
3�
Channel interleaver�
7.2.3,  7.2.7 1st and 2nd interleaver


- structures are TBD�
3.2.3.3.1 Channel interleaving





1st interleaver: FSMIL interleaver


2nd interleaver: FIFO mapping�
Differences





Suggestion


-  leave it open now since structures are still open in ETSI and discussion is still going on.�
�
4�
Coding for Layer 1 control�
7.4.1 TFI coding


- biorthogonal (32,6) coding


Extended TFI�
3.2.2.4.1.3 TFCI





- biorthogonal (32,6) coding


Extended TFI�
Same contents


�
�
5�
Error detection�
- details not defined�
3.2.3.4 Error detection


usage of CRC : retransmission, outer loop power control, selective combinining in uplink soft handover


16 bit CRC for all logical ch.�
ARIB contents only�
�
6�
Coding for slotted mode�
7.5 Coding for slotted mode


- either by puncturing or by higher lower spreading factors


2nd scrambling code possible in DL�
3.2.6.6.3 inter-frequency handover





either by puncturing or by higher lower spreading factor�
Same contentsDifferences:





- Possibility of a 2nd scrambling code


�
�
�
Table 3. Spreading and modulation (FDD) 


�
�
ETSI,  XX.05�
ARIB Vol. 3, v.1.0-0.5�
Classification of comparison result�
�
1�
Uplink modulation and spreading�
6. Uplink spreading and modulation





BPSK data modulation


different channelisation code for I and Q branch


complex scrambling 


�
3.2.4.2.1.26.Uplink spreading and modulation








BPSK data modulation


different channelisation code for I and Q branch


Gain factor for Q branch


complex scrambling �
Same contents


main contents


Differences 


In uplink, the gain factor of Q branch is missing from ETSI.


ETSI and ARIB aligned, but gain for DPDCH and DPCCH missing in ETSI


Suggestion 


include the gain factor for Q branch in uplink�
�
2�
Downlink modulation and spreading�
7. Downlink spreading and modulation


- QPSK data modulation


- complex scrambling �
3.2.4. 2.1.1 FL Spreading Modulation scheme


- QPSK data modulation


- complex scrambling 


�
Same contents


Difference





�
�
3�
Uplink code generation �
6.2 Uplink Code generation and allocation


-Channelisation codes: OVSF 


- Scrambling codes: HPSK 


short scrambling codes: Very large Kasami length 256


long scrambling codes: same as in ARIB


*   10 ms period


*    quadrature component is 1024 chip shifted 


- Synchronisation codes:


    => same as ARIB


- Random access codes: HPSK


    => different from ARIB�
3.2.4.2.2 Code generation





- channelisation codes:OVSF codes


- Scrambling codes: HPSK method 


short scrambling codes:TBD S2 codes of length 256


long scrambling codes: same as in ETSI


*   36864* 10 ms period


          *    quadrature component is 


                1024 chip shifted version


Synchronisation codes:


    => same as ETSI�
Differences 


Which code set is used for short scrambling codes


period of UL scrambling code


RACH scheme is different => so will be its spreading


Suggestion 


Take from ETSI:


short scrambling code set


10 ms UL code period


RACH codes


Other parts are same�
�
4�
Downlink code generation �
7.2 Downlink code generation and allocation


-Channelisation codes: OVSF 


- Scrambling codes: 


512 codes in 32 code groups


Gold sequences: same as in ARIB


*   10 ms period


*    quadrature component is not yet defined�
3.2.4.2.2.Code generation 





-Channelisation codes:OVSF codes


- Scrambling codes: 


33 code groups


Gold sequences: same as in ETSI


*   10 ms period


*    quadrature component is 875 us shifted version of the in-phase component�
Same contents


Except that quadrature component for the scrambling code is not yet defined in ETSI





�
�
5�
Code allocation�
3.2.4.2.3 Code allocation





uplink channelisation code: from top half of the code treeaccording to TTA algorithm.


downlink channelisation code: decided by network 


-      search code :same as ARIB�
3.2.4.2.3 Code allocation





reverse link: minimising  peak to average ratio


forward link: TBD


search code: same as in ETSI


�
Same contents


main contents are same


�
�
6�
Modulation�
chip rates : 4.096, 8.192, 16,384 Mcps


pulse shaping : roll-off 0.22�
chip rates : 1.024, 4.096, 8.192, 16,384 Mcps


pulse shaping : roll-off 0.22�
Differences


- lowest chip rate differs


Suggestion


- take ETSI chip rates


�
�



�
Table 4. Physical Layer Procedures (FDD) 


�
�
ETSI,  XX.07�
ARIB Vol. 3, v.1.0-0.5�
Classification of comparison result�
�
1�
Power control�
4. Power control





Closed loop power control


SIR based for UL and DL, cycle=0.625 ms


step size 0.25-1.5 dB


In soft handover the MS increases changes its Tx power only if all commands indicate an increase valueas a result of combination of the commands altogether with the reliability estimates





Outer loop adjusts the SIR target 





Open loop power control


used only for RACH bursts


based on downlink pathloss and uplink interference


�
3.2.6.7. Transmitter power control 





Closed loop power control 


SIR based for UL and DL,


Cycle=0.625 ms


Step size UL: 1 dB, DL: 1 dB


In soft handover MS decreases its Tx power if there is at least one decrease command that satisfied required reliability. Reliability is based on SIR. 


Downlink power offset possibility





Outer loop adjusts the SIR target 





Open loop power control 


used only for RACH bursts


based on downlink pathloss and uplink interference�
Differences


step sizes


power offsets


power control in soft handover


level of details is quite different 





Suggestion


Main description from both ETSI and ARIB





ETSI:


step sizes





TBD later:


DL power offsets


Power control in soft handover�
�
2 �
Cell search�
5. Cell search





- Initial cell search


    => same as in ARIB


- Idle mode cell search


- Active mode cell search�
3.2.6.1 Cell detection control





- Initial cell search


        => same as in ETSI


- Idle operation/handover


        => periodical search process


�
Same contents�
�
3�
Synchronisation procedures�
6. Random access procedure





synchronisation to a cell


read BCH and select parameters for RACH burst


etc.�
3.2.6.2. Synchronisation procedures





- common ph. ch. synchronisation


-dedicated channel synchronisation


  => defines power control and use of idle patterns during synchronisation phase


- soft handover synchronisation


- softer handover synchronisation


- superframe synchronisation�
Differences


ETSI contains only RACH part of the synchronisation


Suggestion


RACH part from 


        ETSI


Other synchroni-sation  description from ARIB�
�
4�
Idle mode tasks�
7. Idle mode tasks


- Paging control�
3.2.6.3 Idling operation


- Paging control�
Same contents�
�
5�
Rate detection�
- �
3.2.6.4 Rate detection





- Blind rate detection by CRC


- TFCI : mapping of TFCI bits to service rate combinations


�
ARIB contents only�
�
6 �
Quality supervision�
-�
3.2.6.5 Quality supervision


SIR definition for MS�
ARIB contents only�
�
7�
DTX�
- �
3.2.6.9 Discontinuous transmission


- DTX within a radio frame


- DTX of radio frames�
ARIB contents only�
�
8�
Reverse link synchronous transmission�
-�
3.2.6.11 Reverse link synchronous transmission





- alternative technology for low mobility terminals�
ARIB contents only�
�
9�
Asymmetric transmission control�
-�
3.2.6.11.2 Asymmetric tx control


- independent SFs in UL and DL


- Possibility to have UL: RACH and DL: DCH�
ARIB contents only �
�
10�
DownlinkTx diversity�
Still open in ETSISTTD


TxAA + STD


Optional in network, for further study for MS�
3.2.6.11.4 Forward link TDTD


optional in BS, mandatory in MS


contains predetermined mode and feedback mode


STD for closed loop


TSTD for open loop


(combination of both called TDTD)�
Differences


Discussion still going on in ETSI


Suggestion


Put the options in square brackets�
�



Table 5, Physical Layer procedures, continued (FDD) 


�
�
ETSI,  XX.15�
ARIB Vol. 3, v.1.0-0.5�
Classification of comparison result�
�
1�
Handover types�
6. Handover types


soft handover 


UTRA to UTRA hard handover


UTRA to GSM hard handover�
3.2.6.6


soft handover 


hard handover �
Differences





Suggestion


Take ETSI types, since they cover also intersystem handovers�
�
2�
Cell sets for handover�
8.2  Contents of Cell sets for handover


1) Handover monitoring set in FDD


2) Handover candidate set


3) Active set   �
-�
ETSI contents only�
�
3�
Set maintenance�
8.3 Set maintenance


MS sends regular (or event driven) measurement reports to network.


Network decides the update of the sets and reports decisions to MS.�
3.2.6.6 Handover


- same idea as in ETSI�
Same contents�
�
4�
Handover preparation from UTRA to UTRA/ Soft handover�
9.1 Handover preparation from UTRA to UTRA





Measurement report includes at least :


cell ID


relative signal strength


relative timing information�
3.2.6.6.1 Diversity handover





MS measures:


relative timing difference


�
Differences


ETSI concentrates more on measurement list, ARIB more on synchronisation procedure


Suggestion


ETSI : measurement list


ARIB: synchronisation procedure�
�
�
UTRA to UTRA/ Intercell hard  handover�
-�
3.2.6.6.2 Hard handover





Conditions to measure received signal strength of other cells:


if signal strength of own cell is below certain threshold


during DTX period �
ARIB contents only�
�
 �
UTRA to GSM�
9.2 Handover preparation from UTRA to GSM�
-�
ETSI contents only�
�
5�
Transmission in handover and handover execution procedure�
10.1 Soft handover





New cell should get following information through the network


max. data rate and other service parameters


MS ID and UL scrambling code


Relative timing information





MS should get following information through own cell


from which frame the new cell initiates the transmission


channelisation codes


relative timing information�
3.2.6.6.1 Diversity handover





Synchronisation establishment explained in detail upon soft/softer handover�
Differences


- ETSI gives a list what  information will be changed. ARIB explains the synchronisation procedure step by step.


Suggestion


ETSI : measurement list


ARIB: synchronisation procedure�
�
Documents from ETSI 





All the TDD documents are proposed to be taken straightly from ETSI, since they have been mainly developed there:





XX.09, UTRA TDD, Transport and physical channels description


XX.10, UTRA TDD, Multiplexing, channel coding and interleaving description


XX.11, UTRA TDD, spreading and modulation description and relevant parts from 


XX.12, UTRA TDD, Radio transmission and reception description


XX.13, UTRA TDD, Physical Layer procedures description





Conclusion





This paper was made for a tool for generating the 3GPP Layer 1 documentation by merging ETSI and ARIB Layer 1 documents. For that purpose it contains a comparison of ARIB and ETSI Layer 1 document contents. 





In section 2  we have also given our proposal how the editor rules should be defined for generating the first version of 3GPP document. The editor rules should be defined in such a way that the 3GPP document will be as comprehensive as possible right from the beginning. 





This means that if the main technical contents is the same in both documents, the editor-in-charge should take the main text from that document which is more complete, and add the possible missing parts from the other document. In that way the end result will be as complete as possible.




















� ARIB Vol. 3 ver 1.0-0.5 12/98 and ETSI XX-documents after 9th L1 EG meeting 12/98 were used as source documents.








