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Introduction
In R4#101b-e, an analysis of RCC recommendations in [1] was discussed in [2] and notably, some concerns were raised about how coexistence with incumbent services is ensured. In this contribution, we further discuss this aspect in view of sharing a common understanding on these recommendations within the group, while potentially seek for further clarification from RCC.
Discussion
Coexistence with other services
We copy here the ITU information on potential coexistence aspects in the 6425-7125 MHz range already provided in [2].
Based on Article 5 of [3], the services in or adjacent to 6425-7125 MHz and relevant regulations shown in bold in Table 1, and the aspects covered in [1] are highlighted in:
· Yellow for the 6425-7075 MHz frequency range with RR 5.458
· Blue for the 7075-7250 MHz frequency range with RR 5.458.
Table 1: services in or adjacent to 6425-7125 MHz
	Frequency range
	Services and regulation

	5 925-6 700 MHz
	· FIXED 5.457
· FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B
· MOBILE 5.457C 5.149 5.440 5.458

	6 700-7 075 MHz
	· FIXED
· FIXED-SATELLITE (Earth-to-space) (space-to-Earth) 5.441
· MOBILE 5.458 5.458A 5.458B

	7 075-7 145 MHz
	· FIXED 
· MOBILE 5.458 5.459

	7 145-7 190 MHz
	· FIXED 
· MOBILE
· SPACE RESEARCH (deep space) (Earth-to-space) 5.458 5.459

	7 190-7 235 MHz
	· EARTH EXPLORATION-SATELLITE (Earth-to-space) 5.460A 5.460B
· FIXED 
· MOBILE
· SPACE RESEARCH (Earth-to-space) 5.460 5.458 5.459

	7 235-7 250 MHz 

	· EARTH EXPLORATION-SATELLITE (Earth-to-space) 5.460A
· FIXED 
· MOBILE 5.458



Since RR 5.458 is the only rule referred to in the RCC recommendation, the sub-article is copied below.

5.458 In the band 6 425-7 075 MHz, passive microwave sensor measurements are carried out over the oceans. In the band 7 075-7 250 MHz, passive microwave sensor measurements are carried out. Administrations should bear in mind the needs of the Earth exploration-satellite (passive) and space research (passive) services in their future planning of the bands 6 425-7 075 MHz and 7 075-7 250 MHz.

Observation 1: The RCC recommendation points at the 6425-7075 MHz range for coexistence, but this appears related to measurements over the ocean. while the 7075-7250 MHz range is more general.

Observation 2: If coexistence with adjacent services above the 7125 MHz upper bound are discussed up to 7250 MHz, it is not the cases for adjacent services below 6425 MHz.

Observation 3: Although only RR 5.458 is cited in [3] based on article 5 of [4], there are other services and regulations applicable to the range:
· Radio astronomy in 6650-6675.2 MHz (RR 5.149)
· Standard frequency and time signal-satellite service Earth-to-space transmissions at 6427 MHz (RR 5.440)
· Use of the band 6 725-7 025 MHz (Earth-to-space) by fixed satellite service (RR 5.441)
· There may to be an omission of the fact that 7100-7155 MHz and 7190-7235 MHz are also allocated to the space operation service (Earth-to-space) on a primary basis in the Russian Federation (RR 5.459). 
· It is important to better understand this, at least for the first range that is in-band for 6425-7125MHz
Coexistence management
The only input on coexistence management in [1] is: “Administrations may restrict the use of frequency blocks, including within the 6425-6525 MHz and 7100-7125 MHz frequency bands, in order to ensure compatibility with stations in FS, FSS, SOS, SRS and EESS”
Given the other statements: “the bandwidth of a frequency block could be increased in relation to the reference block by multiples of 10 MHz” and ”the central frequency of a frequency block can be shifted in relation to the central frequency of a reference block by multiples of 5 MHz”

Since the only possible channel bandwidths are 20, 30, 40, 50, 60, 70, 80, 90 and 100MHz as already agreed last meeting, and acknowledging a 5 MHz raster, restricting the use of frequency blocks to ensure compatibility with other services can only be done by creating unused blocks of multiples of 10Hz bandwidths on a 5Hz raster to generate a guard band. In this case, it is assumed that the BS will only use the channels that comply with the local regulations/administrations requirement, and generate the adequate guard bands to coexist with other services.
Still, assuming we have properly understood the intended mechanism, it is unclear what the size of these guard bands should be in relation to the channel bandwidth, the service to be protected and the UE emission performance. And especially, whether relaxed ACLR and SEM for the UE have to be taken into account to define the guard bands.
An example of such approach is illustrated in Figure 1 where minimum guard bands of 10MHz are required to support coexistence with other services.
[image: ]
Figure 1: Illustration of 10MHz guard band blocks based on 10MHz extensions of 20MHz blocks
While this example is not intended to be realistic, note how the wider 80MHz or 100MHz channel bandwidths have their ACLR region overlapping with the services to be protected and, with a 26dBc ACLR, it is unclear if the emissions from multiple UEs would be an issue. If wider guard bands are necessary, this will either result in lower opportunities for 100 MHz channels or, to fulfil the 100 MHz per operator recommendation, non-contiguous blocks will have to be allocated (“the necessary bandwidth for 5G-NR/IMT-2020 systems in this frequency band is not less than 100 MHz per operator”).

Observation 4: In general, we observe that it would be useful that the coexistence with other services be better understood. This is especially valuable to how guard bands are defined in relation to the channel bandwidth and the service to be protected.

Proposal: 
· RAN4 captures that coexistence with other services be based on vacating 10 MHz blocks aligned with the 5 MHz channel raster to generate guard bands as appropriate in each country and that it is under the BS responsibility to ensure that the normal UE OOB emission are taken into account (especially with relaxed ACLR and SEM) in defining those guard bands
· In absence of such common understanding, RAN4 refer to RCC for clarifications
· Even with the understanding expressed in the first bullet as a starting point, seeking clarification from RCC on how each country will manage coexistence is useful to ensure there will be no impact on the UE requirement in the future. This should include questions addressed to observations 2 and 3 in this contribution.
Conclusions
In this contribution, we evaluate coexistence with other services in the 6GHz licensed band based on RCC recommendations and referenced ITU documents. We identified the creation of guard bands by vacating multiple 10 MHz blocks as a recommended approach, and advance the following proposal.

Proposal: 
· RAN4 captures that coexistence with other services be based on vacating 10 MHz blocks aligned with the 5 MHz channel raster to generate guard bands as appropriate in each country and that it is under the BS responsibility to ensure that the normal UE OOB emission are taken into account (especially with relaxed ACLR and SEM) in defining those guard bands
· In absence of such common understanding, RAN4 refer to RCC for clarifications
· Even with the understanding expressed in the first bullet as a starting point, seeking clarification from RCC on how each country will manage coexistence is useful to ensure there will be no impact on the UE requirement in the future. This should include questions addressed to observations 2 and 3 in this contribution.
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