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1. Introduction

The 3GPP RAN workshop on Long Term Evolution (LTE) [1] reached initial agreement on general topics relating to latency, backwards compatibility, coexistence etc. Outline language capturing those requirements was subsequently embedded in the Study Item objectives [2].

In what follows, further observations are offered on selected general requirements embedded in the EUTRA Study Item (SI). Specific language is proposed for inclusion in the EUTRA Requirements Technical Report (TR) .

2. Latency – U-Plane

The current EUTRA SI language relating to user-plane latency states that EUTRA should support the “possibility for a Radio-access network latency (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms”.

While this provides useful guidance, it may not be sufficiently precise to provide a complete requirement for the EUTRA work. In fact, the critical user experience is potentially best measured in terms of the delivery of IP packets. Accordingly, specification of a one-way delay for the DL and similarly in the case of the UL, might provide a more coherent definition of the user experience that includes the effect of any adopted radio protocol functionalities and any potential functional split across nodes in the RAN. Another important aspect here is the effect of the bandwidth mode, which could have an important bearing on achievable latency. Accordingly, further consideration is recommended on whether the specification of latency as a function of bandwidth mode is desirable.

2.1. Text Proposal

The following definitions apply to user-plane latency requirements:
a)    U-Plane Delay Definition – U-plane delay is defined in terms of the one-way transit time between a packet being made available to the radio protocol layer handling an incoming IP data packet in either the UE/RAN and the transmission of this IP data packet by the peer protocol layer in the RAN/UE to the following application layer (equivalently, application layer unacknowledged mode transport layer delay).
The EUTRA latency requirement for the U-plane, should be less than TBD ms for the peer-to-peer transit in the UE and RAN. The effect, if any, of the bandwidth mode on latency is FFS.
3. Latency – C-Plane

The EUTRA SI specifies “significantly reduced C-plane latency (e.g. including the possibility to exchange user-plane data starting from [the] camped-state with a transition time of less than 100 ms (excluding downlink paging delay))”.

This definition again provides useful guidance, but further clarification may be beneficial. First, the “possibility to exchange user-plane data” suggests the UE has not necessary completed any packet transmissions, but is able to initiate such a transaction. It may be clearer to specify the C-plane latency in terms of the time required “to transition to a state such that a radio resource is assigned”.

3.1. Text Proposal

“…significantly reduced C-plane latency e.g. transition time (excluding downlink paging delay) of less than 100 ms from a camped-state to a state such that a resource is assigned)”
3.2. Backwards Compatibility

The SI currently specifies that “backwards compatibility is highly desirable, but the trade off versus performance and/or capability enhancements should be carefully considered.”

A key issue here is the possible requirement that EUTRA be designed such that UTRA and EUTRA deployments simultaneous occupy the same spectrum resource in the same area. Such a requirement could have a very significant impact on system planning, receiver design, RRC and RRM issues, especially when the possibility of multiple channel bandwidths is considered. Accordingly, in order to focus the work and to expedite standardization of EUTRA it may be useful to specifically avoid such a requirement.

3.3. Text Proposal

Backwards compatibility is highly desirable, but the trade off versus performance and/or capability enhancements should be carefully considered. It is not required that EUTRA systems be optimised to simultaneously occupy the same spectrum resources within the same operational area as a UTRA system.

4. Paired and Unpaired Spectrum

The EUTRA Study Item states that “operation in paired and unpaired spectrum should not be precluded”.

In practice, there are at least three ways in which the EUTRA technical work could seek to address this requirement:

a) Spectrum Pairing – in which spectrum which is currently unpaired is associated with a suitable FDD companion band. This has obvious regulatory implications which are potentially outside the scope of the SI, but the requirement for flexible duplex spacing operation in EUTRA UE’s, and the coexistence issues associated with spectrum pairing could be examined by WG4 as part of the SI. work

b) EUTRA TDD Mode Specification – in this approach, a TDD-specific EUTRA mode would be defined. The greatest possible alignment of the baseband elements of FDD and TDD solutions would be beneficial, however, in terms of component re-use.

c) Downlink-only Operation – here, unpaired spectrum suitable for downlink-only transmissions would be allocated to EUTRA-specified carriers transporting e.g. MBMS content on a scheduled basis where UE’s would not be required to simultaneously receive more than one carrier frequency.

These modes are, of course, not necessarily mutually exclusive.

4.1. Text Proposal

Operation in paired and unpaired spectrum should not be precluded. The SI phase should consider the feasibility of new or flexible spectrum pairings for the FDD mode, but the possible development of a TDD mode should be given consideration. If pursued, the maximum possible alignment between the FDD and TDD layers 1-3 is required. The possible operation of downlink-only carrier frequencies (e.g. MBMS service) for the FDD case, in addition to the core FDD carrier pair should also be considered, subject to UE not being required to simultaneously receive more than one carrier frequency.
5. Efficient Support of Various Services

The EUTRA SI objectives state “Efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence)”.  Since commercial operation will commence for example around 2010, more advanced services should be supported.  As such, it is proposed propose to modify the requirements to support advanced services like real time video, video conferencing, push-to-X etc.

5.1. Text Proposal

The EUTRA should efficiently support various types of services.  This includes currently available services like web-browsing, FTP, video-streaming, VoIP etc. and more advanced services (e.g. real-time video, push-to-x etc.) in the PS-domain.

6. Cost Effective Migration from Rel-6 UTRA Radio Interface and UTRAN Architecture

The EUTRA study item states that the targets for the evolution of the radio-interface and radio-access network architecture will be such that the “migration from Rel-6 UTRA radio interface and architecture should be cost effective”.  While this gives very general guidance it does not specify the general requirement to make this transition cost-effective.  As an example, the migration will be cost effective if a) the EUTRA radio interface and architecture could deliver services with significantly lower cost per bit compared to Rel-6 UTRA which translates into significantly higher spectral efficiency and improved user experience, b) EUTRA maintaining the same site locations as current UMTS systems c) the EUTRA reused the Rel-6 UTRA interface or some other core interface already present in a Rel-6 network etc. 

6.1. Text Proposal

EUTRA should be able to deliver services with significantly lower cost per bit compared to Rel-6 UTRA while trying to maintain the same site locations as currently deployed systems so that the migration from Rel-6 UTRA radio interface and architecture is cost effective

EUTRAN should be able to reuse existing Rel-6 UTRAN interfaces in order to reduce the cost of deployment.
7. Conclusions

In this contribution, selected general requirements embedded in the EUTRA Study Item objectives have been further assessed, and potential clarifications on those requirements have been proposed for incorporation into the EUTRA Requirements Technical Report.
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