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Discussion and Decision
1      Introduction
During RAN2#73 meeting, progresses are made on the coexistence with GNSS [2]. This contribution provides further analysis on interference scenarios and TDM solutions.
2      Interference scenario
In current TR 36.816 [1], LTE bands of interference scenarios related to GNSS include band 7, 13, and 14. Spectrum allocation related to GNSS is shown In Figure 1 below. It is obvious that both DL and UL of Band 24 are adjacent to GPS band. LTE DL interference is not related to in-device coexistence, so we will focus on the interference from LTE UL. Since Band 24 UL is quite close to GPS band (there are only 16.5 MHz guard band), it is proposed to consider Band 24 as one interference scenario of GNSS, and capture it in TR 36.816. 
It should be noted that in RAN#51 meeting, one company CR [3] proposed to tighten the out-of-band emission requirement of Band 24 UL. The CR was not agreed in RAN#51 meeting and will be discussed further in RAN4. It is assumed that the CR is to align the OOB requirements with FCC requirements in order to minimize the impacts to nearby GPS devices. The interference to in-device GPS will be stronger due to small antenna isolation.
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Figure 1: Spectrum allocation related to GNSS
Proposal 1: add FDD Band 24 UL to the interference scenarios of GNSS.
3      TDM solution
In current TR 36.816 [1], both DRX based and HARQ process reservation based solutions are feasible for the initial satellite search and successive location fixes sub-scenarios of coexistence with GNSS. In this section, we are going to compare these two solutions.
Before comparing the two solutions, it is necessary to look at the frame structure of GPS signals, as shown in Figure 2 below. LTE UL transmission period cannot be long compared with GPS bit period (20 ms); otherwise the searching or tracking will be impacted [2]. 
As discussed in [2] , for DRX based approach, LTE scheduling period should not exceed 5-10 ms, followed by unscheduled period of at least 30 ms. However such short LTE scheduling period is not efficient considering factors like HARQ retransmissions. HARQ RTT is 8 ms for FDD and at least 10 ms for LTE TDD. When HARQ retransmission happens, the unscheduled period cannot be guaranteed. In addition, HARQ operating point (e.g. BLER for initial transmission) is highly related to deployment. When cell radius is large, it is expected that HARQ retransmissions can happened frequently, which has great impact on GPS reception. 
On the contrary, HARQ process reservation methods fits nicely for this scenario, since the period of LTE ON/OFF can be very short, which is friendly for GPS signal tracking/decoding. 
[image: image2.png]Bit
20 ms

Word
600 ms.

Subframe
6s

Frame
30s

Navigation message
12.5 min

Code
1ms





Figure 2: Format of GPS message
Proposal 2: discuss whether DRX based solution is efficient for coexistence with GNSS.
4      Conclusion
In this contribution, we investigate the coexistence with GNSS. The proposals are:
Proposal 1: add FDD Band 24 UL to the interference scenarios of GNSS.


Proposal 2: discuss whether DRX based solution is efficient for coexistence with GNSS.
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