TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3) 
TSGR2#10(00) 0167

San Diego, 17-21 January 2000

Agenda Item:
7.1

Source: 
Alcatel

Title: 
Definition of UE classes

Document for:
Discussion

1 Introduction

This document proposes some inputs for the definition of possible combinations of UE parameters in TS 25.926.

2 Discussion

A wide list of capability parameters has been defined in TS 25.926, and it has been agreed in RAN2#9 that only a limited number of combinations of these parameters shall be allowed in R99. This number should be around 6-8.

There are many aspects which can be taken into account for the definition of UE classes. In order to reach the objective of 6 to 8 combinations, it is first needed to define the most important aspects which need to considered in the definition of combinations, and then to group some detailed parameters around these main aspects. Here is one proposal for the definition of the groups of parameters :

· Service capabilities offered by the UE (in terms of bit rate and type of traffic class supported)

· Frequency capability

· Power class

· Mode and multi-RAT capability

· LCS capability (specifications need first to be clarified)

When looking at this list, it becomes already very difficult to reach only 6 to 8 combinations, since each group may include 2 or 3 different possibilities, and most combinations between the groups need to be supported… In order to avoid a large divergence in the number of UE classes, it is therefore very important to start with a limited number of combinations within one group.

In TS 25.926, there are a lot of detailed parameters which permit to define the service and traffic classes that can be supported by a UE. Allowing all types of combinations of these parameters would result in a complete mess for the management of the network, and maybe also for the design of UE. It is therefore proposed to define some minimum requirements for each parameter, and for a limited number of service capabilities classes. UE supporting a given class would need to support at least these capabilities and could of course support more if they wish to.

This document provides a proposal for the definition of these combinations, in the same spirit as the Nokia contribution Tdoc R2-99j53 presented at RAN2#9 meeting. 4 types of combinations related to service capabilities are defined as follows :

· Service combination 1 : suitable for all traffic classes at low rate (below 32 kbit/s). Only the minimum requirements are put on this combination to reduce the complexity.

· Service combination 2 : suitable for all traffic classes at medium rate (below 144 kbit/s). For this combination, some requirements are put to allow an efficient network management of radio resources.

· Service combination 3 : suitable for all traffic classes at high rate (up to 384 kbit/s). As well additional requirements are put on this combination to allow an efficient network management of radio resources.

· Service combination 4 : suitable for all traffic classes at very high rate (up to 2000 kbit/s). Most of UE capabilities are required for this top-end UE.

Service combinations can be defined independently in uplink and downlink directions, since a service may for instance require a high bit rate on downlink and only a small one in uplink (download services). A given UE class would consist of one UE combination in uplink and one combination in downlink. The different combinations have been defined in order to allow a smooth increase of UE complexity in terms of the number of physical channels to be received simultaneously, from 1 to 8. The choice of the physical channels to be received may of course be a subject for discussion.

Within the complete list of parameters defined in 25.926, it is felt that some are closely related. For instance, the maximum number of DPCH bits received per 10 ms is closely related to the maximum sum of number of bits of all TB received or processable in TTI. In order to simplify the management of these UE classes, it is proposed to group those parameters together, i.e. that the transport channel parameters related to bit processing are directly derived from the number of bits processed at the physical layer (DPCH or DPDCH bits). Therefore only this latter number is provided in the following tables.

In the following, a proposal for some parameters related to the FDD mode is defined for each service combination, in uplink and downlink directions. Other parameters have not been written in the tables because there is no strong opinion on their relevance/value for each service combination.


UE radio access capability parameter
Service Combination 1

Bit rates up to 32 kbit/s
Service Combination 2

Bit rates up to 144 kbit/s
Service Combination 3

Bit rates up to 384 kbit/s
Service Combination 4

Bit rates up to 2048 kbit/s

PHY parameters
Transport channel parameters in downlink
Maximum sum of number of bits of all transport blocks received in TTIs that end at the same time
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms



Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames.
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms



Maximum number of simultaneous transport channels
5
16
16
32



Maximum number of simultaneous CCTrCH ( of DCH type
1
1
1
4



Maximum total number of transport blocks received within TTIs that end at the same time
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms
TBD according to max nb of DPCH bits per 10 ms



Maximum number of TFC in the TFCS
32
1024
1024
1024



Support for turbo decoding
No
Yes
Yes
Yes



Support of 24 bits CRC
No
Yes
Yes
Yes



Support of blind transport format detection (FFS)

This should be first specified fully. Then a LS should be sent by WG1 to WG2 about what needs to be the UE capability. 
Yes/No
Yes/No
Yes
Yes


FDD Physical channel parameters in downlink
Maximum number of DPCH per RL
1
1
1
8



Maximum number of DPCH bits received per 10 ms 
1200
4800
19200
67200



Support for SF 512
No
Yes
Yes
Yes



Support of PDSCH
No
No
Yes
Yes

Service combinations in downlink


UE radio access capability parameter
Service Combination 1

Bit rates up to 32 kbit/s
Service Combination 2

Bit rates up to 144 kbit/s
Service Combination 3

Bit rates up to 384 kbit/s
Service Combination 4

Bit rates up to 2048 kbit/s


Transport channel parameters in uplink
Maximum sum of number of bits of all transport blocks transmitted in TTIs that start at the same time
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms



Maximum sum of number of sustainedly processable bits of all transport blocks received in TTIs that end at the same time, normalized with the respective TTI lengths in number of radio frames.
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms



Maximum number of simultaneous transport channels
4
16
16
32



Maximum total number of transport blocks transmitted within TTIs that start at the same time
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms
TBD according to max nb of DPDCH bits per 10 ms



Maximum number of TFC in the TFCS


32
1024
1024
1024



Support for turbo encoding
No
Yes
Yes
Yes



Support of 24 bits CRC
No
Yes
Yes
Yes


FDD Physical channel parameters in downlink
Simultaneous reception of SCCPCH and DPCH
No
Yes
Yes
Yes


FDD Physical channel parameters in uplink
Maximum number of DPDCH bits transmitted per 10 ms
600
4800
9600
38400

Service combinations in uplink


1

