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1. Introduction

The study on UTRA/UTRAN Long Term Evolution is getting started on the review of technical requirements including technical discussions of the evolved UTRA/UTRAN. SHARP believes that the evolved UTRA/UTRAN provides a great opportunity of a deployment of enhanced 3G services for users and manufacturers as well as operators.

However, we think that UE and user related requirements have not yet been fully covered and seem missing in the current list, although they shall be taken into account in order to improve the customer satisfaction.

This document discusses what should be provided for users by the evolved UTRA/UTRAN, and then proposes requirements to be included in the TR on requirements for long term evolution from a terminal manufacturer point of view.
2. Scope of the evolved UTRA/UTRAN
Motivation to initiate the study on UTRA/UTRAN long term evolution includes ensuring competitiveness of 3GPP radio-access technology in longer time frame. To achieve this goal, acceptance and satisfaction of customers should be well considered. In other words, transition from currently available 3G technology to the evolved UTRA/UTRAN shall provide clear and enough benefit not only for operators but also for customers and UE.

Since the Study Item Description on the evolved UTRA/UTRAN states that reduced latency, higher user data rates, improved system capacity and coverage, etc. compose important parts of a long-term evolution of the 3GPP radio-access technology, these items will directly lead to an improvement of services.
While cost reduction for operator is a target of UTRA/UTRAN evolution, this should be reflected to a reduction of service charge for customers to meet their satisfaction.
Then, if the evolved UTRA/UTRAN will reduce a cost and be able to provide all the same services with lower cost than those provided by the present UTRA/UTRAN, it is obvious that users want to access and use cost-saved services by the evolved UTRA/UTRAN in place of the conventional system.

Shall the evolved UTRA/UTRAN provide and support all services currently available by existing 3G UTRA/UTRAN systems? (i.e. can the evolved UTRA/UTRAN replace the current UTRA/UTRAN?) This is the first question to be answered, and it is preferable to reflect the answer to the scope or the objectives section of the TR on requirement.

3. Definition of services provided by the evolved UTRA/UTRAN
As far as new or improved capabilities of the evolved UTRA/UTRAN are concerned, those should introduce corresponding new services (bearer services). Although a significant peak data rate such as 100Mbps is a good target for technical research, it is more important to clearly define a service target, including service category, service class, traffic class, etc., which will be implemented, realized, and provided for users by the evolved UTRA/UTRAN.

The definition of new services might be considered as high level requirements and beyond the scope of TSG-RAN, but identification of objectives for radio bearer services should be necessary for making clear the target of radio access technology design.

For example, increasing “cell edge bitrate” is listed as one of the objectives for the evolved UTRA/UTRAN, but this should be derived from or reflected to the bearer service definition such as high quality multimedia service with 4Mbps real time VBR (Variable Bit Rate) or CBR (Constant Bit Rate) even for users at cell edge.

This work may need collaboration with TSG-SA (SA1), and new services enabled by the evolved UTRA/UTRAN should be defined in the appropriate 3GPP specifications.

Then, the identified bearer service should be defined in the appropriate section of the TR on requirements, as a basis of clarifying technical requirements, which should be met by the radio access technology design.

4. Technical Requirements for UTRA/UTRAN
Because user will access, use, and enjoy 3G services through his/her UE, user’s demand is mainly addressed how UE and service look like in the evolved UTRA/UTRAN. Detailed discussion on standby time, usage time, volume, and weight of UE can be found in the Annex to this document. This section proposes the technical requirements to be adopted into the TR on requirements resulting from the discussion in the Annex.

4.1 UTRA/UTRAN Technology Design

Though the usage time of UE depends not only on radio access part in conjunction with signalling related part but also application processing, processing for radio access, in particular power amplifier, mainly affect the usage time. To maintain the same value of standby time and usage time for UE having the same service capability as discussed in the Annex, similar power saving technologies to those of the current 3G should also be studied in the design of the evolved UTRA/UTRAN technology as described below.
· Enough short activated periods compared with idle periods at idle mode
· Fast transitions between “idle (inactive)” and “active” states at active mode
· Activation only when a need to send/receive data really exists
· Consideration on reduction of power consumption of UE (i.e. lower transmission power from UE) in radio access signalling
In addition, it is noted that a measurement condition and an estimation method of standby time and usage time would be matters of standardization in the future, for which there is currently no common specification.

As far as an implementation complexity is concerned, the discussion in the Annex is repeated here, that says:

· Hardware and software complexity for implementing the evolved UTRA/UTRAN technology should be limited to reasonable level, which will enable an implementation with the similar volume, weight, and cost of UE supporting the same level of service as today by applying implementation technology available at the time of deployment.
Moreover, it should also be reminded that multi-antenna technologies such as MIMO at UE side might cause serious impact on volume and cost of an UE. Therefore, it should be carefully considered if MIMO would be mandated for UE.

5. Conclusions

This document has proposed requirements for UTRA/UTRAN Long Term Evolution from a UE manufacturer and customer point of view. Some of them might be considered high-level requirements while other still need detailed study in collaboration with related WGs, we, however, believe that the proposal in this document are quite important to identify customer benefit and satisfaction by the evolved UTRA/UTRAN. The proposed requirements should be included in the appropriate section of the TR on technical requirements.

Annex

We investigated the 3G UEs in Japan market based on catalogue values. The standby time, talk time, weight and volume are shown in Figure 1, 2, 3, respectively.

(1) Standby and usage time

The standby and usage time are an important factor for a customer to use an UE.

Figure 1 shows the standby time of 3G UEs in Japan. Most of them have achieved standby time more than 500 hours at static condition and 300 hours at moving condition. Since these values have achieved a certain level of customer satisfaction, they should be maintained at least by the evolved UTRA/UTRAN at least when UE is designed to use the same level of services as that of the current 3G system. It is noted that most of UEs may actually have longer standby time because the data shown in Figure 1 are based on catalogue values.

For usage time, the speech phone talk time and video phone talk time are shown in Figure 2. Typical values are 140-160 minutes for speech phone and 80-100 minutes for video phone. Same as the above discussion on standby time, under the condition of the same class, type, and quality of service, these values could be achieved as well in the evolved UTRA/UTRAN, even though users might require longer usage time than present.

(2) Volume, weight and cost

The weight and volume of the 3G UEs in Japan are shown in Figure 3. There observed some variation in volume and weight of UEs.

We recognize that it is very difficult to bring up volume, weight, and cost of UE to requirements for UTRA/UTRAN technology, because other factors than radio access technology may much impact to them and progress of LSI and CPU technology could contribute to reduction of them.

It might be true that when the evolved UTRA/UTRAN provides enhanced services, users can be satisfied with a different appearance (volume, weight, cost) of UE from those at present in exchange for benefit and usability, etc. provided by service improvement and enhancement. However, we would like to stress that hardware and software complexity for implementing the evolved UTRA/UTRAN technology should be bounded by reasonable complexity. The discussion of the above section also apply so that volume, weight, and cost of UE, which is capable to support the same level of service, will be similar to those of today by applying implementation technology available at the time of deployment of the evolved UTRA/UTRAN.

One more thing we can find from the figure is that dual-mode (3G+GSM) UEs are relatively big in volume and heavy in weight compared with 3G only UEs. This is because higher processing complexity for dual-mode corresponds to big and heavy UEs.
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Figure 1, Standby time
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Figure 2, Talk time
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Figure 3, Weight and volume
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