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Overall description:

ITU-R Working Party 5D (WP 5D) has started working on a revision of M.1036-4, “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR)”.
The scope of M.1036-4 includes:

“guidance on the selection of transmitting and receiving frequency arrangements for the terrestrial component of IMT systems as well as the arrangements themselves, with a view to assisting administrations on spectrum-related technical issues relevant to the implementation and use of the terrestrial component of IMT in the bands identified in the RR. The frequency arrangements are recommended from the point of view of enabling the most effective and efficient use of the spectrum to deliver IMT services – while minimizing the impact on other systems or services in these bands – and facilitating the growth of IMT systems. “

It is well known that the cellular traffic is highly asymmetrical, the uplink traffic fluctuating between 10% and up to 25% – see Doc. ECC PT1(13)INFO 07  -  as a function of the popularity of different applications. 
Given that LTE uplink (UL) spectral efficiency is 1.5 times lower than the DL spectral efficiency, this rapport resulting from simulations done in RAN1 or NGMN, a significant amount of the UL channel time-frequency resources remains un-used.

 WRC-12 has considered the traffic asymmetry issue, and as result has targeted ITU-R in the Resolution 223 (REV WRC-12):
“3

 to continue its studies on further enhancements of IMT, including the provision of Internet Protocol (IP)-based applications that may require unbalanced radio resources between the mobile and base stations;

5

to include these frequency arrangements and the results of these studies in one or more ITU‑R Recommendations”

IAESI has proposed in different RAN1 contributions and also in the discussions on scenarios for FDD-TDD joint operation, carried out on the RAN and RAN1 email reflectors, a more efficient way of spectrum utilisation by operating TDD cells in the un-used up-link spectrum. In a RAN1 email discussion LGE has proposed to switch on some of the FDD UL subframes for eNB transmission.
During the discussions appeared that the main obstacles towards a better utilisation of the paired spectrum are the regulations relative to the FDD frequency arrangements, as identified in M.1036-4.
Due to the existing regulations at least 25% of the paired spectrum is not used! 
The target of this contribution is to amend M.1036-4 for the uplink paired frequency allocations such to allow a more efficient use of the IMT-A spectrum.

Actions:

3GPP TSG RAN is respectfully asked to approve the text of the Liaison and to ask PCG to review and approve this document.

[It is reminded that before final submission to ITU-R, in footnote 1 of this document, the source PCG doc number has to be updated as soon as it is available.]
The submission deadline for the submission of the material to ITU-R is February 5, 1600 hours UTC. As a consequence 3GPP PCG is asked to review by correspondence and provide the approved version by January 31, 2013.

2. Date of Next TSG-RAN Meetings:

· RAN#63, March 3 – 6, 2014
· RAN#64, June 10 - 13, 2014
----------------- [remove 3GPP review part before submission to ITU] -----------------
[ITU member]

LETTER TO ITU-R WP5D ON REVISION OF ITU-R M.1036-4
Resolution 223 revised by WRC-12 is asking ITU-R “to continue its studies on further enhancements of IMT, including the provision of Internet Protocol (IP)-based applications that may require unbalanced radio resources between the mobile and base stations” and to “include the results of these studies in one or more ITU‑R Recommendations”.
3GPP has considered the general asymmetric character of the traffic and came to the conclusion that the uplink channel in paired FDD allocations is typically under-used. In the same time, the restrictions in the regulations allowing only mobile station transmission in the up-link FDD channel impede on the better utilization of this spectrum. 
The ITU-R Recommendation M.1036-4, while discussing the variable asymmetry of the traffic, recommends the use of the uplink FDD channel only for the mobile station’ transmissions. However the small base stations have similar or even better interference characteristics when compared with a mobile station. In addition, the coordination between mobile operators may enable using this channel for more powerful downlink transmissions.
In the Annex we propose text changes to ITU-R M.1036-4 aiming to suggest a better utilisation of the uplink frequency channel in paired frequency allocations.

3GPP kindly asks ITU-R WP5D to take into considerations the proposals indicated in the Annex and to incorporate them in the Revision of the Report ITU-R M.1036-4.
----------------- [remove 3GPP review part before submission to ITU] -----------------
Annex 1

Text changes to the Working Document “Towards a Preliminary Draft 
Revision of Recommendation ITU-R M.1036-4”
…..
M.1036-4 – Annex 1 - Implementation aspects applicable to the frequency 
arrangements in Sections 1 to 6

The order of the frequency arrangements within each Section does not imply any priority. Administrations may implement any of the recommended frequency arrangements to suit their national conditions. Administrations may implement all or part of each frequency arrangement. 
It is noted that Administrations may implement other frequency arrangements (for example, arrangements which include different duplex schemes, different FDD/TDD boundaries, etc.) to fulfil their requirements. These administrations should consider geographical neighbouring deployments as well as matters related to achieving economies of scale, facilitating roaming, and measures to minimize interference.

Administrations should take into account the fact that some of the different frequency arrangements in the same band have an overlap of base station transmitter and mobile station transmitter bands. Interference problems may result if different frequency arrangements with such overlaps are implemented by neighbouring administrations.

Sections 1 to 6 are parts of this Recommendation, and they should be considered in their entirety when implementing frequency arrangements.
Traffic asymmetry implications

It is recommended that administrations and operators consider asymmetric traffic requirements when assigning spectrum or implementing systems. Applications supported by IMT may have various degrees of asymmetry. Report ITU-R M.2072 (2006) describes not only download dominant applications such as e-newspaper, but also upload dominant applications such as observation (network-camera) and upload file transfer. Also, the degree of asymmetry of other applications such as high-quality video telephony, mobile multicasting, and videoconference depends on their requirements.
In the last years the mobile video has become the dominant mobile application, counting for more than 50% of the mobile traffic. The typically downlink centric traffic has conducted to an increased degree of asymmetry in the mobile networks. 
In this context, asymmetry means that the basic amount of traffic may differ between the uplink and the downlink direction. As a possible consequence, the amount of resources needed for the downlink may differ from that of the uplink. Estimates for a mix of traffic are described in Report ITU-R M.2023, Report ITU-R M.2078 and Recommendation ITU-R M.1822. Some suitable techniques to support asymmetric traffic are described in Report ITU-R M.2038 (2004).

It is noted that traffic asymmetry can be accommodated by a variety of techniques including flexible timeslot allocation  for the uplink and downlink. We note that using lower modulation formats or coding schemes in uplink is needed for link adaptation in both TDD and FDD. With equal FDD pairing for uplink and downlink, or TDD, varying degrees of traffic asymmetry can be accommodated, however the utilisation of the uplink FDD channel remains low in case that the traffic is downlink-centric.
For increasing the spectral efficiency of the FDD up-link channel is needed to apply solutions which permit the downlink transmissions within the FDD uplink channel such to not create an interference level higher that the interference created by the mobile stations. 
The interference created by the downlink transmitters can be managed either by coordination between mobile operators, as explain below, or by limiting the transmit power of those base stations using the spare time-frequency resources.

In the last case are relevant the ACLR requirements for base stations (M.1580-3) and mobile stations (M.1581-4).
M.1580-3 defines for E-UTRA (LTE) base stations an ACLR limit of -44.2dB or -13dBm (-15dBm for Category B), whichever is less stringent, while M.1581-4 defines for the E-UTRA mobile stations an ACLR requirement of -29.2dB.
Based on these requirements it is possible to observe that at the same transmitted power the adjacent channel emissions of a base station are much lower than those of the mobile station. For the case of small cells, using transmitting powers below 30dBm, compared with mobile stations transmitting 23dBm, there is enough room to accommodate higher gain antennas. The small base stations could use TDD for communication with the served mobile stations.
High power downlink can be accommodated on the up-link channel only if the mobile operators will synchronise their high-power usage of time-frequency resources. In such case, the macro base stations can use the free part of the uplink FDD channel for downlink-only transmissions and to aggregate these transmissions (Carrier Aggregation) with the FDD downlink transmission of the same base station.
For the sake of simplification, the figures in Sections 1 to 6 show in the uplink FDD channel only the MS transmitter. However the administrations should allow also the base station transmissions, based on certain limitations or conditions related to the e.i.r.p. power limitation or inter-operator coordination.
End of text changes
� 	This contribution was developed in 3GPP TSG RAN (source: PCG#xx(13)xx).
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