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Introduction
This contribution shows high-level views of co-source operators on the LTE-Advanced requirements. Some text proposals on the requirements are also included in this contribution as further clarified operator’s views.

Purposes of this contribution are:

· to show high-level views on LTE-Advanced requirements from operators perspective

· to kick-off the requirement discussion in WGs and email reflector

· to exchange high-level views on the requirements with RAN delegates before making text proposal so that we can take efficient process for development of TR 36.913

Operator’s views on the requirements for LTE-Advanced
Operator’s views are clarified in the quotation of the draft skeleton TR 36.913 as follows:.
6
General requirements

Editor’s Note: Summary of the Workshop

· LTE Advanced shall be an evolution of LTE

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

· Fulfill IMT-Advanced requirements within the ITU-R time plan
Operator’s views

· As addition to the summary of the Workshop it should be stated that;

· LTE-Advanced should have, as a minimum, the same requirements in TR25.913. Target performance should be better than those of LTE. Some explicit statement should be provided.
· additional requirements for LTE-Advanced are detailed in relevant section below
7
Capability-related requirements
7.1
Peak Data Rate

Editor’s Note: Summary of the Workshop
· Peak data rate in DL: [up to] 1 Gbps

· Peak data rate in UL: [Greater than 500 Mbps]
Operator’s views
· The target peak data rate should be 1Gbps on the downlink and 500 Mbps on the uplink, dependent on the feasibility of an appropriate antenna configuration and bandwidth allocation
7.2
Latency
7.2.1
C-plane latency

Editor’s Note: Summary of the Workshop
· Not worse than LTE, i.e. control plane delay <100ms and (unloaded) user plane delay < [5 ms/10 ms]
Operator’s views
· Requirements in the summary of the workshop should be captured in the TR

· New sentence and figure based on Rel 8 LTE specs should be added
7.2.1.1
C-plane Capacity
Text proposal from operators
The system should be able to support at least 300 active users without DRX in a 5 MHz bandwidth. Requirements for higher bandwidth is FFS. The same number of RRC connections with DRX as in LTE (16k) is expected.
7.2.2
U-Plane Latency

Editor’s Note: Summary of the Workshop
· Not worse than LTE, i.e. control plane delay <100ms and (unloaded) user plane delay < [5 ms/10 ms]
Text proposal from operators
The system shall support a decreased U-Plane latency especially for the case where no allocations for a UE are pre-scheduled compared to E-UTRAN Rel-8. Overall the system latency shall be minimised for cases which are applicable for user scenarios (e.g. interactive web browsing, gaming, realtime applications etc). These requirements apply for unloaded conditions.

The round trip U-Plane latency in the pre-scheduled case for a 32 byte payload IPv6 packet (“PING”) shall be less than [7] ms from top of the PDCP layer in the eNB to top of the PDCP layer in the UE assuming a [30]% H-ARQ retransmission. It shall be less than [5] ms for 0% H-ARQ retransmission. This latency includes the processing of the PHY (incl. frame alignement), MAC, RLC and PDCP layer and includes ciphering of the air interface. It does not include the layers above PDCP. 

Special attention shall be given to the un-scheduled latency for the system while in-sync and while un-sync. The un-scheduled latency shall be:

	
	During In-sync
	From Dormant

	DL latency
	<[3.5]ms
	<[5]ms + DRX_period/2

	UL latency
	<[3.5]ms
	<[5]ms


assuming a [30]% H-ARQ retransmission.
Note: Text should be revised to capture TDD aspects.
8
System performance requirements
8.1
Spectrum efficiency

Editor’s Note: Summary of the Workshop

· 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

· 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
Operator’s views
· Fulfil the minimum requirements from ITU-R in a timely manner

· Focus on targets provided by operators in particular for cell average and cell edge spectrum efficiency.
· Assumptions

· DL

· Peak spectrum efficiency

· Limitation of maximum antenna configurations should be assumed considering realistic terminal implementation.

· Average spectrum efficiency

· Improvement are needed for following antenna configuration, 2x2, 4x2 and 4x4
· As a guideline, [3.2] b/s/Hz should be targeted with [4x2] in the case 1 scenario

· Cell edge spectrum efficiency

· Improvement are needed for following antenna configuration, 2x2, 4x2 and 4x4
· As a guideline, [0.1] b/s/Hz should be targeted with [4x2] in the case 1 scenario

· UL

· Peak spectrum efficiency

· Limitation of maximum antenna configurations should be assumed considering realistic terminal implementation.

· Average spectrum efficiency

· Improvement are needed for following antenna configuration,1x2, 1x4 and 2x4

· As a guideline, [2.0] b/s/Hz should be targeted with [2x4] in the case 1 scenario

· Cell edge spectrum efficiency

· Improvement are needed for following antenna configuration, 1x2, 1x4 and 2x4

· As a guideline, [0.05] b/s/Hz should be targeted with [2x4] in the case 1 scenario

· We should identify performance requirements for each radio environment, e.g. Indoor, Microcellular, Urban environment and High speed.
8.1.1
Peak spectrum efficiency
8.1.2
Average spectrum efficiency

8.1.3
Cell edge spectrum efficiency

8.1.4
VoIP capacity
Editor’s Note: Summary of the Workshop
· VoIP capacity

· [300] concurrent VoIP @5MHz
Operator’s views
· Keep 300
8.2
Mobility
Editor’s Notes: Summary of the Workshop

· Primary focus of LTE-Advanced is low mobility users
Operator’s views
· Requirements for spectrum efficiency shall be targeted up to 10 km/h.

· Better performance than LTE for more than 10 km/h

8.3
Coverage

Editor’s Notes: Summary of the Workshop

· Allow coverage ranging from Macro cells to indoor environment such as Home coverage
Operator’s views
· Indoor environment should be considered in addition to LTE requirements
8.4
Further Enhanced MBMS
Operator’s views
· MBMS is not fully specified in Release 8 LTE, however, we do not intend to delay MBMS until LTE-Advanced.
· There is a need to have targets for MBMS for LTE-Advanced that are above those of LTE
8.5
Network synchronization
Operator’s views
· The LTE-Advanced requirement can be same as those of LTE. 25.913 can be referred
9
Deployment-related requirements
9.1
Deployment Scenarios

Operator’s views
· LTE-Advanced will be deployed as an evolution of LTE and on new bands
· It should be expected to have increased deployment of indoor LTE-Advanced eNB and HNB
· Non-backward compatible element might be considered if significant gain can be achieved
9.2
Spectrum flexibility

Editor’s Note: Summary of the Workshop
· Aggregation of LTE spectrum

· Non contiguous as well as contiguous

· Scalable Up to 100 MHz 

· 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.

Operator’s views
· Aggregation of the LTE spectrum should be supported considering reasonable UE complexity

· Potential band listed in the summary of the workshop should be assumption of this study

· FDD and TDD should be supported for existing paired and unpaired band, respectively

· For new identified band, duplex mode should be studied considering, e.g. delay, spectrum efficiency, operation, BS and UE complexity and overall co-existence aspects especially on adjacent channels
9.3
Spectrum deployment
Editor’s Note: Summary of the Workshop
· Operation of LTE and LTE-Advanced in the same spectrum
Operator’s views
· Summary of the workshop should be captured as an LTE-Advanced requirement
9.4
Co-existence and interworking with 3GPP RAT

Editor’s Note: Summary of the Workshop
· Features already supported in previous releases are a pre-requisite for being supported by LTE-advanced

· Handovers with legacy RATs

· Network sharing
· LTE Advanced shall be an evolution of LTE
· LTE terminal shall be supported in LTE-advanced networks

· an LTE-Advanced terminal can work in an LTE part of the network
· 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
Operator’s views
· Summary of the workshop should be captured as LTE-Advanced requirements

· LTE – LTE-Advanced HO requirements should be same as intra-LTE HO performance
10
Requirements for E-UTRAN architecture and migration
Operator’s views
· LTE-Advanced network architecture should be based on Release 8 E-UTRAN architecture

· New architecture should be considered if significant benefit can be expected. (for e.g. Home eNB, network-MIMO in LTE-Advanced)

11
Radio Resource Management requirements
Operator’s views

· LTE-Advanced requirements can be same as those of LTE. 25.913 can be referred
11.1
Enhanced support for end to end QoS
11.2
Efficient support for transmission of higher layers
11.3
Support of load sharing and policy management across different Radio Access Technologies

12
Complexity requirements
Operator’s views

· LTE-Advanced requirements can be same as those of LTE. 25.913 can be referred
12.1
Complexity requirements for overall system
12.2
Complexity requirements for UE
Editor’s Note: Summary of the Workshop

· Minimizing additional complexity for the terminal
13
Cost-related requirements

Editor’s Note: Summary of the Workshop
· Self-configuration and optimisation shall be further enhanced
· 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
Operator’s views

· More wording to summary of the WS will be needed to emphasize importance of cost reduction

· There should be a section on multi-vendor interoperability on the architecture side.
· SON

· should be further enhanced, including applicability to those areas where use cases have already been documented in 36.902.

· should be enhanced by self configuration

· should be enhanced using UE measurements, taking UE complexity and power consumption into account

· Operation and maintenance

· Open multivendor interfaces

· Co-ordinated CN and RAN O&M

· Direct interface for e.g. SW management, Trace management, Performance management, Configuration management

· Note: These will also require work in SA5.

· LTE-Advanced should allow backhaul using LTE spectrum

· LTE-Advanced should specify additional open interfaces for multi-vendor interoperability, including the interface between baseband and active antenna.
14 Service-related requirements
Operator’s views

· LTE-Advanced requirements can be same as those of LTE. 25.913 can be referred
Conclusions

High-level operator views and text proposals on requirements for LTE-Advanced were introduced in this contribution. It is proposed to start discussion on the requirements for LTE-Advanced based on these operator’s views and text proposals. Additional text proposals, which are aligned with the operator’s views in this contribution, will be provided from co-source operators toward discussion in LTE-Advanced reflector and the workshop in the end of May.
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