TSG-RAN Working Group 2 #41             
                       R2-040418
Malaga, Spain, 16 – 20 February 2004
Agenda Item
: 
10.5
Source
: 
LG Electronics
Title
: 
Further issues on L2/L3 protocols in E-DCH
Document for
:
Discussion and Decision
1 Introduction
RAN1 has worked on “Feasibility Study for Enhanced Uplink for UTRA FDD” in TR25.896, and many of the Physical Layer issues were identified. In recent RAN2 meetings, L2/L3 protocol impacts were also analyzed [1], [2], and main issues were addressed. This contribution tries to identify further issues in E-DCH which were not addressed in the other contributions.
2 Further issues on L2/L3 protocols
2.1 Data amount measurement and reporting
To enable fast time and rate control between the Node B and the UE, the amount of data that will be transmitted through E-DCH needs to be informed to Node B. In principle, the R99 Traffic Volume Measurement can do that purpose, but it may not be applied to E-DCH as it is.

In R99 TVM, RLC measures the Buffer Occupancy of RLC buffer, and gives this information to MAC. If event-trigger reporting is configured, MAC calculates the Transport Channel Traffic Volume (i.e. the sum of Buffer Occupancies of all RBs that are mapped on a transport channel) based on BO, and compared it with thresholds. If TCTV exceeds the thresholds (in case of event-trigger reporting), or periodic timer has expired (in case of periodical reporting), MAC reports to RRC the BO of each RB that is mapped on the transport channel. Then, UE RRC informs UTRAN RRC of the Buffer Payload (quantized value of BO) of each RB.
Depending on the MAC architecture and multiplexing options, the above R99 TVM procedure needs to be modified (or even new procedure could be defined) for E-DCH:
· If MAC-e buffer (e.g., Priority Queue) is utilized, MAC-e buffer could be measured.
· In case of event-trigger reporting, the data amount of MAC-d flow or MAC-e buffer could be calculated and compared with thresholds.
· The reporting quantity could be the data amount of MAC-d flow or MAC-e buffer.
· UE MAC-e could directly report the measurement quantity to Node B MAC-e, without relying on RRC signaling.
2.2 MAC-e signalling

It is envisaged that lots of control information (e.g., buffer status, power status, etc.) will be used for E-DCH. Therefore, it should be evaluated whether L1 signaling can convey all the required information or not. If L1 signaling is not sufficient, MAC-e signaling could be considered.
MAC-e signaling could be realized by MAC-e control PDU. It gives signaling flexibility, though it could affect MAC PDU format and multiplexing options. MAC-e control PDU could be transmitted through E-DCH, or a standalone MAC-e control channel.
2.3 Interactions with AM RLC
AM RLC can be configured with two logical channels, one for data PDUs and the other for control PDUs. Generally, control PDUs have higher priority than data PDUs, and if high priority packet pre-empts the E-DCH transmission, RLC protocol may have some problems especially during RLC RESET procedure. 

This problem was already identified in HSDPA, but since UTRAN implementation can handle this situation, no explicit behavior was defined in the RLC specification. However in E-DCH, this ‘AM RLC with two logical channels’ should be revisited in order to prevent UE from behaving abnormally.
The simplest solution would be prohibiting use of two logical channels in case of E-DCH. However, to provide reliability for high priority packets, two logical channels could be allowed with some modifications or additions in RLC protocol.
3 Conclusions
It is proposed to capture the agreeable parts in section 2 into TR25.896 for further discussions of the identified issues.
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