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1	Introduction 
After 3GPP RAN#88 meeting, a new WI was agreed aiming to introduce a new NR band n24 into 3GPP specifications [1]. At the same time, another LTE WI was agreed to modify LTE band 24 specifications to comply with updated regulatory emission limits [2]. As explained in the WI justification, band 24 frequency range is not defined as one of the NR operating range and its inclusion will facilitate 5G NR services for both public and private networks. As further detailed in [3], band 24 was specified in 2011 for use within North America as part of 3GPP Rel-10. However, the FCC sought public comment on taking action to temporarily suspend the company’s authorizations to deploy the network due to concerns that it could result in harmful interference to GPS receivers. On April 19, 2020, FCC adopted an Order updating the technical rules for terrestrial deployment utilizing spectrum associated with band 24 [4].  
During RAN#88 meeting, some concerns were raised with regards to band n24 transmission and its potential impact to E911 emergency calls. As discussed during the meeting, FCC has a set of requirements outlined in [5] for handset-based technologies that include positioning accuracy and the maximum latency to acquire it. Since mobile handset devices have to comply with all FCC regulations, it was proposed to include the following objective into agreed WI [1]: 
Review FCC material on record in docket 12-340, 11-109 that formed the basis for the FCC’s decision regarding GPS coexistence with band 24 downlink to evaluate the impact on E911 calls in accordance with FCC rule 47 C.F.R §9.10
NOTE: It is expected that the corresponding work will commence already during the RAN4#96e meeting
In this discussion paper we elaborate further on potential impact of band n24 transmissions on E911 emergency calls and associated requirements for positioning accuracy.

2	Band n24 and E911 emergency calls 

As mentioned in the Introduction part, FCC Order 20-48A1 updates technical rules and out of band emissions for terrestrial network deployed in band 24/n24 frequency range. As illustrated in Figure 1 below, DL transmission will take place only in 1526 – 1536 MHz frequency range and there should be no base stations transmitting in the 1545 – 1555 MHz channel.  There however will be two UL channels available: 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz. As can be also seen in Figure 1, there are additional requirements on the base station and UE maximum EIRP, wideband and narrowband emission limits that aim at protecting positioning services. 
While FCC Order 20-48A1 imposes stricter limits on base station and UE transmitters operating in band 24/n24 frequency range to protect GPS operation, the entire impact of harmful interference that might endanger, seriously degrade or just repeatedly interrupt the reception of positioning service signals is not fully understood. And while this impact can be negligible or tolerable for non-mission critical applications, we cannot neglect FCC CFR title 47 that provides strict requirements on the location accuracy, latency for its acquisition and the success rate. 
[image: ]
Figure 1: Updated emission rules for band 24/n24 frequency range (source: RP-200783, Ligado Networks).

From the 3GPP perspective, UE conformance for positioning requirements is captured in TS 37.571 [6]. In particular, a UE has to meet the one of the following requirements in terms of 2-D position error, maximum response time and the success rate as presented in Table 7.1.1.2 below. However, due to proximity of band 24/n24 frequency range to RNSS signals, it is not evident whether DL or UL transmission might impact one of the aforementioned parameters. In fact, even though DL transmission has higher maximum EIRP, it might be easier to assume certain minimum separation distance between the base station and victim GPS receiver. On the contrary to it, UL transmission on band 24/n24 frequency range has much lower peak EIRP but the minimum separation distance is almost impossible to control. 
Table 7.1.1.2: Requirements for Sensitivity Coarse time assistance
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s




3	Conclusions
In this discussion paper we have presented our initial considerations with regards to one of objectives of a new WI that aims to introduce band n24 into NR specifications. As discussed during the RAN#88 meeting and captured in the WI objectives, we need to check whether harmful interference from band n24/n24 frequency range transmissions still can be tolerated by critical services, such as E911 calls, for which FCC has strict requirements that mobile handsets must comply to. 
Proposal:	Evaluate the impact of band 24/n24 frequency range transmission on E911 calls. 
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