3GPP TSG RAN WG1  Meeting #53


   












Tdoc R1-082036
Kansas City, USA, 5th – 9th May 2008




Agenda Item:
6.1
Source: 
Philips, NXP
Title:
Comments on LTE-Advanced Requirements
Document for:
Discussion and Decision

1 Introduction

The Workshop on LTE-Advanced in Shenzhen concluded with the Chairman’s summary of the requirements for LTE-Advanced [1]. 
In this document we review the key requirements for LTE-Advanced using the summary copied from [1] as a structure. Our text and comments are in blue.
2 Review of Key Requirements from [1]

· General

· LTE Advanced shall be an evolution of LTE

· All requirements/targets in TR25.913 apply to LTE-Advanced

· The necessity of some requirements should be revisited, for example for MBMS. 
· LTE terminal shall be supported in LTE-advanced networks

· an LTE-Advanced terminal can work in an LTE part of the network

· We agree – full backwards compatibility is important in order to build on the established deployment base of LTE and to keep equipment costs low, in the same way as for UMTS releases. 
· Allow coverage ranging from Macro cells to indoor environment such as Home coverage 

· Primary focus of LTE-Advanced is low mobility users

· As with LTE, the highest peak data rates can be offered for low mobility. However, LTE-A will not be the only system aiming to deliver high peak data rates, and therefore priority should be given to enhanced user experience. The following aspects should therefore also be prioritised:

· Wide-area coverage, especially focussing on the cell edge

· Support for mobility and handover
· Self-configuration and optimisation shall be further enhanced

· Features already supported in previous releases are a  pre-requisite for being supported by LTE advanced

· Handovers with legacy RATs

· Network sharing

· Non backward compatible elements introduction shall be subject to TSG RAN Decisions

· Cost reduction

· Low cost of the infrastructure deployment and terminal for LTE advanced shall be an essential element

· Power efficiency in the infrastructure and terminal shall be an essential element

· Backhauling shall minimize cost per bit 

· Minimizing additional complexity for the terminal

· Spectrum

· Aggregation of LTE spectrum

· Non contiguous as well as contiguous

· Scalable Up to 100 MHz 

· Comments:

· This may apply to the system bandwidth

· Bandwidths supported by different UE categories may be selected depending on conisderations such as implementation cost / feasibility. 
· Values need to be set for the total bandwidth and individual carrier bandwidths and separations for the case of aggregated spectrum, especially bearing in mind feasible UE capabilities. 

· Bandwidth scaleability may be different in uplink and downlink

· Potential bands in addition to the already allocated ones for  

· 450−470 MHz band, 

· 698−862 MHz band, 

· 790−862 MHz band, 

· 2.3−2.4 GHz band, 

· 3.4−4.2 GHz band, and

· 4.4-4.99 GHz band.

· Operation of LTE and LTE-Advanced in the same spectrum

· Comment: For clarification, the requirements for backwards compatibility already imply this from the perspective of the UE; from the network perspective, suitable mechanisms for co-operation between LTE and LTE-A eNBs would be required (for example for handover and interference coordination). 

· New requirements may be needed, for example for switching time between aggregated chunks of bandwidth. RAN4 should provide input for this aspect of the requirements. 
· Performances

· Fulfill IMT-Advanced requirements within the ITU-R time plan

· This should not prevent LTE-A exceeding the IMT-A requirements within the same time frame – i.e. satisfaction of agreed LTE-A requirements beyond IMT-A should not be delayed to a later release. 

· New performance metrics should be studied to match the new network topologies and scenarios which are likely to become important for LTE-A – for example, the meaning of spectral efficiency should be reconsidered for scenarios involving relaying and co-ordinated multi-cell transmissions. 
· Target for Peak data rate:

· Peak data rate in DL: [up to] 1 Gbps

· Peak data rate in UL: [Greater than 500 Mbps]

· These peak data rates are targets for system specification. As with LTE it should be possible to support a range of UE capabilities, e.g. with different data rates and processing abilities.
· Target for spectrum efficiency

· Peak

· Uplink: [15] b/Hz/s

· Downlink: [30] b/Hz/s

· Average

· Uplink: [2] b/Hz/s

· Downlink: [3.2] b/Hz/s

· And at cell edge

· Uplink: [0.05] b/Hz/s

· Downlink: [0.1] b/Hz/s

· Assumption:

· Minimum antenna configuration to be considered, 2x2 for Downlink, 1x2 for Uplink

· As is the case for LTE, single-antenna terminals should be considered for low frequency spectrum bands. 
· Deployment scenario considered for absolute values is case 1 in TR25.814

· Similar relative gains are targeted for other system scenario in TR25.814

· Additional indoor scenarios[TBD] should be considered

· The same inter-RAT interworking capability with at least same performance as in LTE Release 8

· Intra-RAT handover performance shall be same or better than LTE Release 8

· Delay

· Not worse than LTE, i.e. control plane delay <100ms and (unloaded) user plane delay < [5 ms/10 ms]

· VoIP capacity

· [300] concurrent VoIP @5MHz

· Comment: This target may need adapting depending on a definition of a cell for new network topologies. 

· Capacity targets could be considered for other services of interest for the LTE‑A timeframe which lead to more demanding requirements  (e.g. for latency), for example gaming user capacity. 
3 Conclusions

The LTE-Advanced requirements should be adapted taking the above comments into account. 
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