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1   Background
During last 3GPP TSG RAN Meeting #76 in West Palm Beach, USA June 5 - 8, 2017, a new WI about the study of the TDD in the C-band (3300-3400 MHz) has been approved.

To evaluate the need to take into account directly in the standard the current regulation, in this contribution, several regulatory information are provided.
2   Discussion
2.1   Band plan allocation and regulatory background

2.1.1   Current regulatory background
According to international regulation, WRC-15 have allocated the 3300-3400MHz band to mobile service and WRC15 has identified the 3300-3400MHz band for IMT in a large number of Africa countries. Below, the allocation of the 3300-3400MHz band:
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5.429B In the following countries of Region 1 south of 30° parallel north: Angola, Benin, Botswana, Burkina Faso,

Burundi, Cameroon, Congo (Rep. of the), Côte d’Ivoire, Egypt, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,

Malawi, Mauritania, Mozambique, Namibia, Niger, Nigeria, Uganda, the Dem. Rep. of the Congo, Rwanda, Sudan, South

Sudan, South Africa, Swaziland, Tanzania, Chad, Togo, Zambia and Zimbabwe, the frequency band 3 300-3 400 MHz is

identified for the implementation of International Mobile Telecommunications (IMT). The use of this frequency band

shall be in accordance with Resolution 223 (Rev.WRC-15). The use of the frequency band 3 300-3 400 MHz by IMT

stations in the mobile service shall not cause harmful interference to, or claim protection from, systems in the radiolocation

service, and administrations wishing to implement IMT shall obtain the agreement of neighbouring countries to protect

operations within the radiolocation service. This identification does not preclude the use of this frequency band by any

application of the services to which it is allocated and does not establish priority in the Radio Regulations. (WRC-15)
…
Table 1: ITU-R allocation of the 3300-3400MHz band
2.1.2   ATU Questionnaire
According to the ATU questionnaire made at the end of 2016, a majority of African countries will NOT have radar deployed in the future in 3300-3400 MHz band and IMT deployment in 3100-3300 MHz band. Few Africa countries would like to share 3300-3400MHz band between IMT and Radar.
Below, this is the summary of the administration’s responses about the future plan to use 3100-3300MHz band and 3300-3400MHz band. The following maps show:

1) The countries that, according to the ATU questionnaire, will have radar deployed in the future in the 3100-3300 MHz band
  and the countries that have signed footnote 5.429B in the Radio Regulations (identification of 3300-3400 MHz for IMT). This provides an indication of likely issues of adjacent channel coexistence
2) The countries that, according to the ATU questionnaire, will have radar deployed in the future in the 3300-3400 MHz band
 and the countries that have signed footnote 5.429B in the Radio Regulations (identification of 3300-3400 MHz for IMT). This provides an indication of likely issues of co-channel coexistence
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Figure 1: Response to the ATU question about the country’s plan to use the 3300-3400MHz band for IMT

2.1.3   TDD band plan

Below, the last version of frequency arrangement from the draft Recommendation ITU-R M1036 “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR)”:

[image: image4.png]TDD
F1
3400 3600
2 MS Tx BSTx
3410 3430 3510 3590
TDD
F3
3300 3400
F4 TDD
3600 3700
TDD
F5
3300 3600
TDD
F6
3300 3700
TDD
B
3400 3700





Taking into account that in the 3300-3400 MHz band there is only TDD arrangement in the current draft Recommendation M1036, we propose to take into account in only the TDD arrangement as described just below:
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Table 2: Possible frequency band channelization in the 3300-3400MHz band
2.1.4   Summary: In-band service & adjacent band services in Africa
Based on the ITU-R allocation (see paragraph 2.1.1), to summary the main other services than IMT in and in adjacent bands:

· In-band => Radiolocation.
· Adjacent-band =>
· Below 3300MHz => Radiolocation

· Above 3400MHz => Fixed; Fixed Satellite; and Mobile

2.2   Possible solutions to improve the compatibility between IMT (Mobile/LTE/5G NR…) and other services?
We have identified 2 main cases about the compatibility issue:

· Co-channel compatibility

· Adjacent channel compatibility

Several technical solutions are possible to improve this compatibility issues:

· Power restrictions and requirements expressed in the frequency domain, such as guard bands, emissions masks or receiver requirements. These could be captured in national regulations or in some specific technical specification.
· Geographical restrictions, such as exclusion zones or restriction zones
· Time domain restrictions, such as operation allowed only when the incumbent is not transmitting
· Antenna site measures such as restrictions on the antenna height, tilt or pointing direction
2.3   Need to take into account the compatibility in the standard?
There are 3 cases where there is a possibility to improve the compatibility:
1) About Co-channel interference between IMT BS/UE and other services. The only possibility to improve the spurious emissions or out of band emission in co-channel interference case is to adapt the network design during the deployment. 
2) About adjacent channel for BS, it is possible to improve the spurious emission but this can have some consequences on the cost or seizes or performances of the IMT BS. Thus, basically, it is not recommended to have unnecessary constraint. As the need to improve the spurious emission will be located along some border lines or along the sea or in some specific areas, it is recommended to leave that to national administrations the decision about the most suitable mitigation technique case by case and not impose such constraints to all BS. If necessary, it is recommended to improve the spurious emission case by case at national level, as describe in the ECC Decision 11(06) [2]. In this Decision, different options are offered to administrations to help them make decision for specific cases. See below the extract from the ECC Decision 11(06):  
Table 6: Additional base station baseline power limits below 3400 MHz for country specific cases

	Case
	BEM element
	Frequency range
	Power limit

	A
	CEPT countries with radiolocation systems below 3400 MHz
	Additional Baseline
	Below 3400 MHz for both TDD and FDD allocation(1)
	-59 dBm/MHz e.i.r.p.(2)

	B
	CEPT countries with radiolocation systems below 3400 MHz
	Additional Baseline
	Below 3400 MHz for both TDD and FDD allocation(1)
	-50 dBm/MHz e.i.r.p.(2)

	C
	CEPT countries without adjacent band usage or with usage that does not need extra protection
	Additional Baseline
	Below 3400 MHz for both TDD and FDD allocation
	Not applicable


(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.

(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.

Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor deployment. In case of indoor deployment, the levels can be relaxed on a case-by-case basis. Other mitigation measures like geographical separation, coordination on a case-by-case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.

3) About adjacent channel for UE, based on the ECC Decision 11(06) [2], there is no specific condition to improve the compatibility for the UE. See the extract from the EC Decision 11(06) [2]: 

UE In-block requirement

This decision provides a recommended upper limit of 25 dBm for the in-block power of the UEs. 

This power limit is specified as e.i.r.p. for UEs designed to be fixed or installed and as TRP
 for UEs designed to be mobile or nomadic.

A tolerance of up to +2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.

If administrations decide to establish that maximum value in the national regulation, they could still relax this limit under certain circumstances, for example for fixed UEs, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled
In addition to the three points above, a compatibility study is ongoing in ITU-R, and, there is no final conclusion. Thus, it is not possible to take into account some specific constraints from ITU-R.
To conclude, as the compatibility between mobile service (IMT/LTE/5G NR) & radiolocation service will be improved case by case and to not impose unnecessary constraints on the mobile network, it is proposed to not take into account any specific constraint on the mobile network.

3   Conclusion
Proposal 1: In this contribution, regulatory information is provided and it is proposed to capture the attached text proposal for the TR for TDD operating band in the C-band (3300-3400MHz) for Africa countries.

Proposal 2: We propose to not taking into account any specific constraints into the 3GPP standard to protect other services (in the band or in adjacent bands).

Proposal 3: Send a LS to ATU to:

1) Ask ATU if there are existing regulatory requirements for the band in Africa region that 3GPP must take into account
2) Ask ATU if ATU plans to develop regulatory requirements for the band, and what is the timeline for it.
3) Tell ATU that, in the absence of any requirement from ATU before the next RAN4 meeting, 3GPP will not incorporate to the specifications any constraints to protect other services
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� Countries that say they have identified the band for radar or have these systems already deployed today and do not plan to change use, plus countries that do not have radar today but plan to deploy it in the future


� As above.








