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1
Introduction

During the RAN4 88 meeting in Gothenburg the European Broadcasting Union (EBU) introduced CR-5136 [1], a change request against TS-36.101 relating to the use of bands 29, 32, 67, 69, 75 and 76 (i.e. the SDL bands), in order to make it clearer that these bands may be used for both SDL and dedicated MBMS carriers.

Table 5.5-1 of TS-36.101 defines the frequency bands in which E-UTRA is designed to operate. Since they SDL bands defined therein do not convey an uplink, the assumption would be that these can also be used for dedicated MBMS carriers. 

However, footnote 2 of this table may imply that carriers operating in the SDL bands are always required to be aggregated with another downlink carrier. As dedicated MBMS carriers – standardised in Rel-14 – require no carrier aggregation or uplink, it is unclear whether a dedicated MBMS carrier may also operate within any of these bands.

CR 5136 proposed a minor change to footnote 2 in order to make it clear that the SDL bands could be used for both SDL and dedicated MBMS carriers.

During the Gothenburg meeting concerns were voiced that dedicated MBMS carriers deployed with the high ERPs typical of conventional broadcasting may cause undue interference to existing services. Requests were therefore made for assurance that existing services would be adequately protected from such deployments. 

This document provides additional information to inform the discussion around the CR.
2
Discussion 
The EnTV initiative under Rel-14 standardised a number of eMBMS enhancements in order to address a wider range of use cases, including terrestrial broadcasting. One such enhancement was the introduction of dedicated MBMS carriers; carriers similar to conventional unidirectional broadcasting systems insofar as they would allow near 100% of the radio resources to be allocated to broadcast with no requirement for an uplink.

Observation 1: Dedicated MBMS carriers were specified in Rel-14.
Observation 2: Dedicated MBMS carriers do not require an uplink.

Table 5.5-1 of TS 36.101 defines the frequency bands in which E-UTRA is designed to operate. Footnote 2 of the table applies to bands 29, 32, 67,69, 75 and 76, i.e. the supplementary downlink (SDL) bands. Only the downlink is specified within these bands; there is no paired uplink. It is therefore intended that these bands would provide additional downlink capacity for a downlink carrier in another band through Carrier Aggregation. Since no uplink is specified within these bands they are also obvious candidates for dedicated MBMS carriers.

Observation 3: The SDL bands (29, 32, 67, 69, 75 and 76) are obvious candidates for dedicated MBMS carriers

Footnote 2 is reproduced below. It states that the downlink operating band is paired with the uplink operating band. 

“Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.”
In circumstances where a dedicated MBMS carrier was not intended to have an uplink it is unclear how footnote 2 would apply and whether such carriers could be deployed in these bands.

Observation 4: Footnote 2 of Table 5.5-1 of TS 36.101 is ambiguous in the context of dedicated MBMS carriers. It is unclear whether dedicated MBMS carriers may be used in the SDL bands.

While parts of the dedicated MBMS carriers such as the Cell Acquisition Frame (CAS) use identical numerologies to conventional LTE, some changes were made to the physical layer for those sub-frames carrying data. However, no changes were made to the physical LTE waveform that, for an otherwise equivalent carrier, would increase its potential to cause interference to other services. 

Furthermore, dedicated MBMS carriers required no new emission masks – they are designed to operate within the relevant masks previously specified for LTE. These two factors mean that, for a given power and spectrum mask, the potential of dedicated MBMS carriers to cause interference to other carriers is no greater than that of an otherwise equivalent LTE unicast downlink carrier such as SDL.
Observation 5: No new emission masks were specified for dedicated MBMS carriers - they must conform to existing specifications for analogous carriers.

Observation 6: The interference potential of conformant dedicated MBMS carriers is no greater than that of other analogous LTE downlink carriers.

Studies in [2] indicate that care must be taken when deploying networks in order to ensure that they coexist with other services in adjacent bands. They indicate that it is normally necessary to limit the maximum transmit power of a base station in order to avoid undue interference. Typically this limitation is in the order of 43dBm to 46dBm, depending on the bandwidth in question (43dBm for 1.25, 2.5 and 5MHz carriers, 46dBm for 10, 15 and 20MHz carriers).

Observation 7: Coexistence studies indicate that it is typically necessary to limit the transmitter power of LTE base stations to 43 or 46dBm, depending on bandwidth, in order to avoid undue interference to other services. 

Given observations 5 and 6, the coexistence studies in [2] may be used as a proxy for the coexistence of dedicated MBMS carriers with other services. These imply that care must be taken with the deployment of dedicated MBMS carriers in order to avoid undue interference. Maximum power limits would therefore likely apply to dedicated MBMS carriers e.g. 43dBm or 46dBm, depending on the bandwidth in question.

Observation 8: Based on existing coexistence studies in [2] dedicated MBMS transmitters are likely be power limited to e.g. 43dBm for 1.25, 2.5 and 5MHz carriers and 46dBm for 10, 15 and 20MHz carriers
3GPP has already cleared to SDL services to operate in the SDL bands. Under the same power limitations, MBMS carriers operating within these bands would have no greater impact to other service than SDL.

Provided that RAN 4 notes these power limitations, and the understanding above, it is requested that footnote 2 be modified as below – this is the proposal in CR 5136. The textual change is minor with no modifications to any other specification. 

Restricted to E-UTRA operation when carrier aggregation is configured, or for dedicated MBMS carriers. For the case of carrier aggregation, the downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.
6. Proposal
RAN4 should note that, in order to avoid undue interference, dedicated MBMS carriers are likely to require the same power restrictions as other LTE carriers should they be deployed in the SDL bands e.g. 43dBm for 1.25, 2.5 and 5MHz carriers and 46dBm for 10, 15 and 20MHz carriers.
The proposal is therefore that RAN4 should adopt the text change in CR in order to make it clear that the SDL bands (29, 32, 67, 69, 75 and 76) may also be used for both SDL and dedicated MBMS carriers – these bands are obvious candidates for dedicated MBMS.
7. Summary

The following observations were made:
Observation 1: Dedicated MBMS carriers were specified in Rel-14.
Observation 2: Dedicated MBMS carriers do not require an uplink.

Observation 3: The SDL bands (29, 32, 67, 69, 75 and 76) are obvious candidates for dedicated MBMS carriers

Observation 4: Footnote 2 of Table 5.5-1 of TS 36.101 is ambiguous in the context of dedicated MBMS carriers. It is unclear whether dedicated MBMS carriers may be used in the SDL bands.

Observation 5: No new emission masks were specified for dedicated MBMS carriers - they must conform to existing specifications for analogous carriers.

Observation 6: The interference potential of conformant dedicated MBMS carriers is no greater than that of other analogous LTE downlink carriers.

Observation 7: Coexistence studies indicate that it is typically necessary to limit the transmitter power of LTE base stations to 43 or 46dBm, depending on bandwidth, in order to avoid undue interference to other services. 

Observation 8: Based on existing coexistence studies in [2] dedicated MBMS transmitters are likely be power limited to e.g 43dBm for 1.25, 2.5 and 5MHz carriers and 46dBm for 10, 15 and 20MHz carriers
Proposal: 

RAN4 should note that, in order to avoid undue interference, dedicated MBMS carriers are likely to require the same power restrictions as other LTE carriers should they be deployed in the SDL bands e.g 43dBm for 1.25, 2.5 and 5MHz carriers and 46dBm for 10, 15 and 20MHz carriers.
RAN4 should adopt the text change in CR in order to make it clear that the SDL bands (29, 32, 67, 69, 75 and 76) may also be used for both SDL and dedicated MBMS carriers – these bands are obvious candidates for dedicated MBMS.
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