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[bookmark: _Toc116995841]Introduction
The UAV WI, as presented in [1], includes objectives to address the ECC decision on additional emission requirements for aerial UEs. These objectives are highlighted below:
	5. Based on the technical conditions defined for aerial UE usage in ECC Decision (22)07, study and specify the necessary UE types and additional OOBE requirements for aerial UEs in 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz. [RAN4].

Note: In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE
Note2: Applicability of power classes for aerial UE may need to be addressed in RAN4
[bookmark: _Hlk130393847]Note3: RAN4 to identify the supported bands for aerial UE impacted by above information.




This objective is split into two parts: identify the subset of UEs to which the ECC requirements apply (i.e. aerial UEs) in the network and convey the information to these users that they must respect the additional requirements when operating in an area covered by the ECC rule. 
For the first part of the objective, in RAN4 #107 [2], an agreement was reached to characterize an Uncrewed Aerial UE  as “A UE supporting UAS (uncrewed aircraft systems) capability and that have an aerial subscription”. 
The second part of the objective has been more challenging, as the different methods identified available to pass the information to the UE have been shown to present drawbacks to be analyzed by the companies. This document proposes a way forward on the signaling part for the additional spectrum emission requirements to be applied for aerial UEs. 

[bookmark: _Toc116995842]Discussion
During the discussions in RAN4 #107, five options were identified as potential candidates for informing the UE about the applicability of the additional spectrum emission requirements [3]. This list is presented here for convenience:
1. NS specific to UAVs added to the bands
1. Multi NS support
1. PLMN information at the UE
1. New band(s)
1. New information element to broadcast “UAV only” NS

Aerial UE NS signalling option
All the options have pros and cons. But, in our view a combination between Option 1 and Option 2 seems as the best option as it fulfills requirements (in both LTE and NR) of backwards compatibility, flexibility for regional indication, besides presenting low specification effort needed. 
One of the arguments against Option 1 presented by the discussing companies regarded potential issues of backward compatibility for legacy UEs. The argument was a legacy UE presented with a new value of NS, unknown to this UE, could not know how to react, and the UE behavior could be unpredictable, including the UE precluding itself from transmitting on this band.  However, after further analysis of RAN2 specifications in TS 38.331 (for NR) and TS 36.331 (for LTE), it seems clear that this is not actually the case, because all UEs are mandated to select the first frequency band, from given provided list, which is supported by the UE and for which the UE has a spectrum emission mask implemented, as follows:

	TS 38.331, Clause 5.2.2.4.2 Actions upon reception of SIB1 (NR)

Upon receiving the SIB1 the UE shall:
         (…) 
1>	else:
2>	if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and
2>	if the UE is IAB-MT or supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and
(…)
4>	select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink, or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;
(…)
4>	apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList in uplinkConfigCommon for FDD or in downlinkConfigCommon for TDD;



	TS 36.331, Clause 5.2.2.7 Actions upon reception of the SystemInformationBlockType1 message (LTE)

Upon receiving the SystemInformationBlockType1 or SystemInformationBlockType1-BR either via broadcast or via dedicated signalling, the UE shall:
(…)
1>	else:
2>	if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE and it is not a downlink only band; or
2>	if the UE supports multiBandInfoList, and if one or more of the frequency bands indicated in the multiBandInfoList are part of the frequency bands supported by the UE and they are not downlink only bands:
(…)
3>	if, for the frequency band selected by the UE (from freqBandIndicator or multiBandInfoList), the freqBandInfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within the freqBandInfo or multiBandInfoList-v10j0:
4>	apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo or multiBandInfolist-v10j0;
4>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:
5>	apply the additionalPmax;
4>	else:
5>	apply the p-Max;
3>	if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:
4>	consider the cell as barred for IAB-MT in accordance with TS 36.304 [4];
3>	else:
4>	apply the additionalSpectrumEmission in SystemInformationBlockType2 and the p-Max;



[bookmark: _Toc142673636]As long as at least one of entry in the “additionalSpectrumEmission” list is recognizable by the UE, the UE will apply the first value in the list, which is supported by the UE.
Therefore, the presence of NS values that are only recognizable by aerial UEs, do not jeopardize the behavior of legacy UEs, as long as at least one NS value known by these legacy UEs is also included in the list.  For LTE, however, it is necessary to guarantee that a Rel-18 UE capable of using aerial features is also capable to use the multiNS-PmaxList.
[bookmark: _Toc142673637]For backward compatibility, if Option 1 is chosen, UEs capable of aerial features in LTE must be capable of multiNS-PmaxList (combination between Options 1 and 2). 

Based on the discussion above we propose:
[bookmark: _Toc142673638]Adopt a combination of option 1 and option 2 as the signalling method for indicating aerial requirements (NS specific to aerial UEs in combination with multiNS support)
[bookmark: _Toc142673639]For LTE UEs, make the support of multiNS-PmaxList mandatory for UEs capable of aerial features for Rel-18 and beyond. 

[bookmark: _Toc142673640]Send an LS to RAN2 (see Annex A) capturing RAN4 decisions to use a NS value dedicated to aerial UEs 

Disadvantages of Options 3 (PLMN information) and 4 (New bands)

Adopting the PLMN information (Option 3) for indicating the support of the additional spectrum emissions would require the UE to associate the country code information in the PLMN to a list of countries adopting the ECC decision. This is a very limiting implementation, as the list of countries that adopts the ECC regulations might vary over time with more countries opting in or deciding to adopting similar regulations in the future, as the list of countries is required to be hard coded at the UE side. It is unclear how the UE would be capable of updating the list after the Ues are released to market. The PLMN association to spectrum emission has not been previously used in 3GPP, although it might have been adopted as implementation. 
Meanwhile, adopting new bands that are exclusive for UAVs would cause the number of bands to increase, for accommodating “UAV specific band”. Besides, every time a new country/region asks 3GPP to implement additional emission requirements for UAVs more band values are used. This leads to unnecessary usage of the band indexes and could make the multi band combination investigations even more complicated and heavy-loaded than they already are. 
[bookmark: _Toc142673641]Do not adopt options 3 and 4 for the spectrum emission signalling in 3GPP. 


On option 5 (New information element to broadcast “UAV only” NS)

Option 5, which includes creating a new IE that is broadcasted/transmitted to be read/implemented exclusively by UAVs is also an attractive option, and its advantages resemble those described for the combination of Option 1 and Option 2. The main drawback is that RAN2 would have additional work to specify the new IE and to decide where it fits in (which SIB). System Information Blocks are already very congested, and it might be difficult to create additional space for one more signalling to be used by a small fraction of UEs.
[bookmark: _Toc142673642]The combination between option 1 and option 2 is preferred in relation to option 5. 

[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]In this paper we discussed the applicability of NS signalling for aerial UEs to indicate the need for further spectrum emission requirements. Upon our discussion and with further review of RAN2 specifications, the following set of proposals and observations was made:
Observation 1: As long as at least one of entry in the “additionalSpectrumEmission” list is recognizable by the UE, the UE will apply the first value in the list, which is supported by the UE.
Observation 2: For backward compatibility, if Option 1 is chosen, UEs capable of aerial features in LTE must be capable of multiNS-PmaxList (combination between Options 1 and 2).
Proposal 1: Adopt a combination of option 1 and option 2 as the signalling method for indicating aerial requirements (NS specific to aerial UEs in combination with multiNS support)
Proposal 2: For LTE UEs, make the support of multiNS-PmaxList mandatory for UEs capable of aerial features for Rel-18 and beyond.
Proposal 3: Send an LS to RAN2 (see Annex A) capturing RAN4 decisions to use a NS value dedicated to aerial UEs
Proposal 4: Do not adopt options 3 and 4 for the spectrum emission signalling in 3GPP.
Observation 3: The combination between option 1 and option 2 is preferred in relation to option 5.
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Attachments:	

1	Overall description
RAN4 has been discussing solutions for addressing the ECC decision regarding further emission requirements for aerial UEs as described in the objectives of this Work Item. RAN4 has agreed to introduce new NS indexes (related to the IE additionalSpectrumEmission) in its specifications that will be applicable only for aerial UEs.  It has come to RAN4 attention that the multiNS support feature already designed by RAN2 can be used to provide further NS signalling for the aerial UEs. However, there are still one caveat to be addressed:
· The multiNS feature is mandatory for NR UEs but optional for LTE UEs.
2	Actions
To RAN2 
ACTION: 	
RAN4 respectfully asks RAN2 to address the following aspects:
1) Make the support for multiNS-PmaxList mandatory for UEs supporting aerial features for both LTE and NR
2) Provide support for signalling of NS values dedicated to aerial UEs.

3	Dates of next TSG RAN4 meetings
RAN WG4 Meeting #108-bis		Oct 9 – Oct 13, 2023			Xiamen, China
RAN WG4 Meeting #109		Nov 13 – Nov 17, 2023			Chicago, US


