3GPP TSG-RAN WG2 LTE Ad Hoc




R2-061854
27-30 June 2006





Cannes, France
Agenda item:
6
Source: 
Qualcomm Europe
Title: 
Reporting in E-MBMS
Document for:

Discussion, Decision

1. Introduction

This document provides a brief discussion of the benefits of a reporting system in E-MBMS.

2. Analysis

The general benefits of having user feedback in a broadcast system are well-known and evident.  If the recipients of a broadcast transmission can indicate whether or not they received each portion of the transmission correctly, the network can decide which portions to retransmit based on which were most frequently missed.  In addition, feedback from users can help the network adjust its transmit power and other parameters to radio conditions, avoiding the need to over-provision for worst-case situations that may rarely actually occur.

We assume that retransmissions are likely to be cell-specific; that is, different eNode Bs will want to retransmit different subsets of a session.  Like Rel-6 MBMS, cell-specific E-MBMS is likely to be interference-limited with a low aggregate data rate and a comparatively high cost in transmit power.  The real appeal of E-MBMS is in the SFN case, and therefore the fraction of the downlink devoted to cell-specific content will probably be small.  Thus the downlink bandwidth available for retransmissions is quite limited, and it is desirable that the network should have a robust method to determine which portions of a session need to be retransmitted.

The obvious way to achieve this is to allow the UE to send a NACK when it fails to receive a PDU of an E-MBMS transmission.  The network can also use these NACKs to tune its transmission characteristics, e.g., by reducing the transmit power until a small (but acceptable) number of UEs are sending NACKs for occasional PDUs.

Of course, if every UE sent a NACK for every missed PDU, the potential uplink interference would be appalling.  The natural solution to this problem is the same one used for counting in Rel-6/7 MBMS: The eNode B could transmit a “NACK probability factor”, which the UE would be required to check against before sending a NACK in response to a PDU that was incorrectly received.

The actual characteristics of the NACK transmission are open to considerable discussion; e.g., the message could be sent with or without transitioning into RRC_CONNECTED, it could contain actual content or the eNode B could just look for the energy of any transmission using the appropriate uplink resources, &c.  These details are left for stage 3 discussion.
3. Conclusions
We conclude based on the brief argument above that a reporting mechanism should be available for E-MBMS, and that the resulting uplink load should be controlled by a probabilistic mechanism similar to counting.
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