3GPP TSG RAN WG2#48bis                                                                                   R2-052352

10th October – 14th October 2005, Cannes, France
Source:
PANASONIC
Title: 
Transport Channels in E-UTRA 
Agenda Item:
6.3.2

Document for:
Discussion and Decision 
1. Introduction

During RAN2 LTE ad hoc in June, the following assumptions on the logical and transports channels for E-UTRA seemed to be supported by a large number of companies [1]. 

· Logical channels: Existing Rel-6 logical channels are kept except CTCH and MTCH, which are merged. 

· Transport channels: Dedicated channel DCH, PCH and FACH are removed and all user traffic is carried by a small number of evolved shared channels. 
This contribution is organized as follows. Section 2 contains justification for definition of new E-UTRA transport channel types based on TSG RAN WG1 work. Section 3 contains transport channel type definitions.  Section 4 proposes mapping relation  between logical/transport/physical channels in downlink and uplink direction. Text proposal to the RAN2 LTE TR is contained in the conclusion of this document. 

2. Discussion

We propose to define only shared and common transport channel types.  

Following the discussion in RAN1 on OFDM/SC-FDMA access method [3, 4, 5, 6], it is expected that two resource allocation methods will be adopted. The first allocation mode or localized mode tries to benefit from frequency scheduling gain by allocating only contiguous subcarriers on which a specific UE experiences the best radio channel conditions. The second resource allocation mode or distributed mode relies on the frequency diversity effect to achieve transmission robustness by allocating resources that are spread over time and frequency. Allocated frequency resources may be spread over time. Following for localized and distributed mode holds. 

· Associated signalling

· Resource allocation signalling

· Fast resource allocation signalling may be required for localized  mode (dynamic configuration) 

· Relatively slow and smaller amount of resource allocation signalling may be required for distributed mode (semi-static configuration) 

· CQI reporting 

· Several CQI values for respective sub-bands may be required for localized mode 

· One CQI value averaged over whole bandwidth may be required for distributed mode

· Transmission protocols 

· Due to smaller frequency diversity gain relative to distributed mode,  localized mode may be always operated with HARQ 

· For some control signalling (e.g. paging) and multicast, distributed mode may not be operated with HARQ

·   Suitability for different traffic types 

· Localised mode may be most suitable for non-real time, high-data rate traffic. It may not be suitable for traffic of multicast or broadcast type. 

· Distributed mode may be most suitable for real-time and signalling traffic.  

As discussed above, two resource allocation modes may be different from the resource allocation signalling, CQI reporting and transmission protocols point of view. Therefore we propose to define different transport channel types for distributed and localized mode. 

Evolved-BCH and CACH transport channels are similar to legacy BCH and RACH transport channels, respectively. 

3. Transport Channel Types in E-UTRA 

Downlink

· Evolved BCH (Evolved Broadcast CHannel) 

Evolved BCH is a common downlink transport channel used to transmit system-specific information for a given cell.  Configuration of BCH is static

· D-SDCH (Distributed Shared Downlink CHannel)

D-SDCH is a shared downlink transport channel with distributed resource allocation method that is scheduled between several users. Configuration of D-SDCH is semi-static. 

· L-SDCH (Localized Shared Downlink CHannel) 

L-SDCH is a shared downlink transport channel with localized resource allocation method that is scheduled between several users. Configuration of L-SDCH is dynamic. 

Uplink  

· CACH (Contention Access CHannel) 
CACH is a common uplink transport channel with contention-based access. Configuration of CACH is semi-static. 
· D-SUCH (Distributed Shared Uplink CHannel)  

D-SUCH is a shared uplink transport channel with distributed resource allocation method that is scheduled between several users. Configuration of D-SUCH is semi-static. 

· L-SUCH (Localized Shared Uplink CHannel) 

L-SUCH is a shared uplink transport channel with localized resource allocation method that is scheduled between several users. Configuration of L-SUCH is dynamic. 

4. Channel Mapping in E-UTRA 

Mapping of logical channels on transport channels is given in this section for the downlink and the uplink.  Logical channel definitions from Rel6 are reused.

 4.1 Downlink Channel Mapping for E-UTRA  

Downlink channel mapping for E-UTRA is given in the Figure 1.

DTCH may be mapped upon L-SDCH or D-SDCH depending on traffic characteristics. 

· For traffic having less stringent delay requirement, DTCH may be mapped upon L-SDCH.  

· For traffic having stringent delay requirement, DTCH may be mapped upon D-SDCH.

· For smaller amounts of traffic, D-SDCH may be more suitable than L-SDCH due to relatively smaller signalling overhead. 

DCCH may be mapped upon L-SDCH or D-SDCH depending on network configuration.  D-SDCH is more suitable for signalling traffic relative to L-SDCH. 

It should be noted that PCCH and CCCH logical channels are mapped upon D-SDCH transport channel. Therefore, D-SDCH is used instead of legacy FACH transport channel for paging and system access. 
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Figure 1: Downlink Channel Mapping for E-UTRA.

 4.2 Uplink Channel Mapping for E-UTRA  

Uplink channel mapping for E-UTRA is given in the Figure 2. 

Mapping of DTCH on L-SUCH, D-SUCH and CACH depends upon traffic characteristic.  

· For traffic having less stringent delay requirement, DTCH may be mapped upon L-SUCH. 

· For traffic having stringent delay requirement, DTCH may be mapped upon D-SUCH. 

· For smaller amounts of traffic to be transmitted, DTCH may be mapped upon CACH. 

· For smaller amounts of traffic, D-SUCH may be more suitable than L-SUCH due to relatively smaller signalling overhead. 

DCCH may be mapped on L-SUCH, D-SUCH and CACH depending on network configuration and amount of signalling traffic. D-SUCH is more suitable for signalling traffic relative to L-SUCH. 
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Figure 2: Uplink Channel Mapping for E-UTRA.

4. Conclusion
In this contribution, we proposed the following items for E-UTRA. 

· Two different uplink/downlink shared transport channel types based upon resource allocation scheme (distributed, localized). Considering current state of RAN WG1 work, working assumption on single shared transport channel type in RAN WG2 may be acceptable but it should be revisited at the end of Study Item or beginning of Work Item phase.   

· Same logical channels as in legacy system except CTCH, which is merged with MTCH.

· Flexible mapping of logical channels onto transport channels.

· Reduced number of E-UTRA transport channels.

These items are inline with the complexity and service related requirement as stated in [2]. We propose that the following text is included in the section 5.2.2 of the RAN2 TR on Evolved UTRA and UTRAN. 

--------start of the text proposal-------

5.2.2.1 Transport Channel Types in E-UTRA 

Downlink

· Evolved BCH (Evolved Broadcast CHannel) 

Evolved BCH is a common downlink transport channel used to transmit system-specific information for a given cell.  Configuration of BCH is static

· D-SDCH (Distributed Shared Downlink CHannel)

D-SDCH is a shared downlink transport channel with distributed resource allocation method that is scheduled between several users. Configuration of D-SDCH is semi-static. 

· L-SDCH (Localized Shared Downlink CHannel) 

L-SDCH is a shared downlink transport channel with localized resource allocation method that is scheduled between several users. Configuration of L-SDCH is dynamic. 

Uplink  

· CACH (Contention Access CHannel) 
CACH is a common uplink transport channel with contention-based access. Configuration of CACH is semi-static. 
· D-SUCH (Distributed Shared Uplink CHannel)  

D-SUCH is a shared uplink transport channel with distributed resource allocation method that is scheduled between several users. Configuration of D-SUCH is semi-static. 

· L-SUCH (Localized Shared Uplink CHannel) 

L-SUCH is a shared uplink transport channel with localized resource allocation method that is scheduled between several users. Configuration of L-SUCH is dynamic. 

NOTE: Resource allocation methods are discussed in RAN WG1. Final RAN WG2 decision on  different transport channel types depending on resource allocation method may not be reached until the end of Study Item phase or beginning of the Work Item phase of Evolved UTRA and UTRAN. 

5.2.2.2 Downlink Channel Mapping 

Downlink channel mapping is given in the following figure. 
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5.2.2.3 Uplink Channel Mapping  

Uplink channel mapping is given in the following figure. 
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--------end of the text proposal-------
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Annex1: Naming of Physical Channels 

Downlink 

· Evolved-PCCPCH (Evolved Primary Common Control Physical CHannel)

· D-PSDCH  (Distributed Physical Shared Downlink Channel) 

· L-PSDCH (Localised Physical Shared Downlink Channel) 

Uplink

· PCACH (Physical Contention Access CHannel) 

· D/L-PSUCH (Distributed/Localised Physical Shared Uplink CHannel)  
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