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Introduction 

At the 3GPP TSG RAN #26 meeting, the SI description on “Evolved UTRA and UTRAN” was approved [1]. For this SI, requirements for this study need to be defined as an initial step of the study. This document shows the requirements from operators’ perspective.
Objective of the Study
In the SID [1], objective and targets of the study for Evolved UTRA and UTRAN are shown as followings. These Objective and targets are well studied and most of them are applicable to the requirements. However, some of them need more clarification and reconsideration. In the following section, necessary clarification and modification to define the requirements referring to the objective and targets on the SID are discussed. And finally, text for the requirement TR is proposed.
=================== Extract from the SID ===================

The study should focus on supporting services provided from the PS-domain. In order to achieve this, studies should be carried out in at least the following areas:

· Related to the radio-interface physical layer (downlink and uplink):

· e.g. means to support flexible transmission bandwidth up to 20 MHz, introduction of new transmission schemes and advanced multi-antenna technologies

· Related to the radio interface layer 2 and 3:

· e.g. signaling optimization

· Related to the UTRAN architecture:

· identify the most optimum UTRAN network architecture and functional split between RAN network nodes, not precluding considerations on the functional split between UTRAN and CN (SA2 experts should be invited to the latter topic)

· RF-related issues 
The targets for the evolution of the radio-interface and radio-access network architecture should be:
· Significantly increased peak data rate e.g. 100 Mbps (downlink) and 50 Mbps (uplink)

· Increase “cell edge bitrate” whilst maintaining same site locations as deployed today
· Significantly improved spectrum efficiency ( e.g. 2-4 x Rel6)
· Possibility for a Radio-access network latency (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms

· Significantly reduced C-plane latency (e.g. including the possibility to exchange user-plane data starting from camped-state with a transition time of less than 100 ms (excluding downlink paging delay))

· Scaleable bandwidth

· 5, 10, 20 and possibly 15 MHz

· [1.25,] 2.5 MHz: to allow flexibility in narrow spectral allocations where the system may be deployed

· Support for inter-working with existing 3G systems and non-3GPP specified systems
· Further enhanced MBMS

· Reduced CAPEX and OPEX including backhaul

· Cost effective migration from Rel-6 UTRA radio interface and architecture

· Reasonable system and terminal complexity, cost, and power consumption. 

· Support of further enhanced IMS and core network

· Backwards compatibility is highly desirable, but the trade off versus performance and/or capability enhancements should be carefully considered.

· Efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence)

· System should be optimized for low mobile speed but also support high mobile speed

· Operation in paired and unpaired spectrum should not be precluded

· Possibility for simplified co-existence between operators in adjacent bands as well as cross-border co-existence

=====================================================
Discussion
1. The study should focus on supporting services provided from the PS-domain.
This should be clarified that services provided from CS domain is out of scope of this study. While it should be clarified that services currently supported in CS domain need to be provided on the PS-domain with high efficiency and QoS, also. Then it is proposed to change the sentence to:
 “The study should focus on supporting services provided from the PS-domain, only. All services currently supported in CS domain should be supported in the evolved PS domain with the same or better QoS, backhaul and radio efficiency.”.

2. Significantly increased peak data rate e.g. 100 Mbps (downlink) and 50 Mbps (uplink).
Increase “cell edge bitrate” whilst maintaining same site locations as deployed today
The requirement on Peak data rate is important as the market message and above figures seems reasonable as the requirements.
User experienced data rate is more important from operators point of view. In this document, it is proposed to employ user throughput at the 5 % point of the C.D.F. and the averaged user throughput for the requirements of bit rate. The former is corresponding to “cell edge bit rate”.
Taking into account above investigation, following expressions are proposed as the requirements of data rate:
“Data rate needs to be significantly increased as followings:
Downlink
Peak data rate of 100 Mbps

User throughput  at the 5 % point of the C.D.F., 3 to 4 times Release 6 HSDPA deployed with single Tx and Rx antennas and Frequency Domain Equalizer.

Averaged user throughput, 3 times Release 6 HSDPA deployed with single Tx and Rx antennas and Frequency Domain Equalizer.
Both should be achievable by the evolved UTRAN using a maximum of 2 Tx and 2 Rx antennas.”
Uplink

Peak data rate of 50 Mbps
User throughput at the 5 % point of the C.D.F., 2 to 4 times Release 6 HSUPA deployed with 1 Tx and Rx diversity.

Averaged user throughput, 2 to 3 Release 6 HSUPA deployed with 1 Tx and Rx diversity.
Both should be achievable by the evolved UTRAN using a maximum of 1 Tx and 2 Rx antennas. Greater user throughput should be achievable using multiple Tx antennas”
3. Significantly improved spectrum efficiency ( e.g. 2-4 x Rel6)

The high spectrum efficiency (bits/sec/Hz/site) in Long term evolution is one of the very important requirement. It must be significantly improved against the HSDPA/HSUPA to further improve the cost efficiency. Therefore, following expressions are proposed as the requirements of spectrum efficiency:
“ Spectrum efficiency needs to be significantly  increased as followings:
Downlink
In a loaded network, spectrum efficiency (bits/sec/Hz/site), 3 to 4 times Release 6 HSDPA  with single Tx and Rx antennas and Frequency Domain Equalizer. This should be achievable by the evolved UTRAN using a maximum of 2 Tx and 2 Rx antennas.
Uplink

In a loaded network, spectrum efficiency (bits/sec/Hz/site), 2 to 3 times Release 6 HSUPA  with Receive diversity. This should be achievable by the evolved UTRAN using a maximum of 1 Tx and 2Rx antennas.”
4. Possibility for a Radio-access network latency (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms

Latency requirement is one of the most important requirements for Evolved UTRA and UTRAN to achieve significantly higher packet call throughput. This wording can be keep as it is, however, “Latency” should be changed to appropriate word. Following sentence is proposed:
“Possibility for a Radio-access network Round-Trip Time(RTT) (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms”
On the radio interface, however, it is important to recognise that the design for low user-plane latency involves a trade-off with MAC signalling efficiency, and that this trade-off is probably dependent upon the carrier bandwidth being considered.  This should be studied furthermore and additional requirements will be proposed if needed.
5. Scaleable bandwidth

· 5, 10, 20 and possibly 15 MHz

· [1.25,] 2.5 MHz: to allow flexibility in narrow spectral allocations where the system may be deployed

It is recognised that 1.25 MHz bandwidth is more beneficial than 2.5 MHz bandwidth outside of the UMTS core and extension bands. The 1.25 MHz is to allow flexibility in narrow spectral allocations where the system may be deployed:
“Scalable bandwidths of 1.25, 5, 10, 15, 20 MHz bandwidth are required.”
6. Support for inter-working with existing 3G systems and non-3GPP specified systems
Not only with 3G system, but also 2G/2.5G should be taken into account. Following expressions are proposed:
“Support for inter-working with existing 2G, 2.5G and 3G systems and non-3GPP specified systems, e.g. 802.11x and 802.16x”
7. Efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence)

This can be deleted since similar expression has already captured in above 1.

8. System should be optimized for low mobile speed but also support high mobile speed
Following clarifications are proposed.

“System should be optimized for low mobile speed but also support high mobile speed. Voice should be supported and have the same quality as 3G up to 300km/h.”
9. Operation in paired and unpaired spectrum should not be precluded
FDD/TDD issues should be studies during the study item phase, and then it is proposed to keep this expression as a requirement for a while. Additionally, it is proposed to add a sentence to avoid unnecessary fragmentation of technologies between FDD/TDD.
“Operation in paired and unpaired spectrum should not be precluded. Unnecessary fragmentation of technologies should be avoided.”
10. Possibility for simplified co-existence between operators in adjacent bands as well as cross-border co-existence
It is proposed to clarify as followings:

“Evolved UTRA is required to cope with following scenarios:

- Co-existence/co-location with GERAN/3G in adjacent channels.

- Co-existence/co-location between operators in adjacent channels.
- Co-existence/co-location on the overlapping spectrum at country borders.”
11. Others
Other objective and targets can be used as it is for the requirements.
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