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Introduction
In RAN2#73 it was discussed based on [1] on possibilities of different solutions such as TDM, FDM, filter based for LTE and GNSS in-device co-existence. [1] Also captured the technology trends for near future GNSS receiver advancements. It was agreed and captured in [3] that the proposed TR text proposal in [1] should be incorporated after email discussion. The agreement achieved couldn’t be captured in the TR. In this document we propose to incorporate the text proposal into TR which is based on current agreement achieved in RAN2 [3][4].
Discussion
GPS L1 frequency will be affected because of band 13/14 second harmonic. While discussion is still ongoing in RAN2 on how to solve LTE and GNSS in-device co-existence issue. It is worth understanding what are the near future advancements expected in GNSS receiver. We proposed techno logy trends in GNSS in [1] and RAN2#73 it was agreed to incorporate it in TR. After incorporating analysis done in [2] and current agreements in RAN2 a slight medication is done in the text proposal as captured in [1] and reproduced below. 
Proposal 1: It is proposed to incorporate TR text proposal given below into TR
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4.1
Coexistence interference scenarios
In this subclause, the coexistence interference scenarios between LTE radio and other radio technologies are described. 3GPP frequency bands around 2.4GHz ISM band are illustrated in Figure 4.1-1 [2]. 
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Figure 4.1-1: 3GPP frequency bands around ISM band
LTE coexisting with WiFi
There are 14 channels demarcated in ISM band for WiFi operation. Each channel has 5 MHz separation from other channel with an exception of channel number 14 where separation is 12 MHz. Channel 1 starts with 2401 MHz and channel 14 ends at 2495 MHz. Different countries have different policies for number of allowed channels of WiFi. Most of the countries allow only channel 1 to 13, while only in Japan the usage of channel number 14 is allowed for IEEE 802.11b. The transmitter of LTE band 40 will affect receiver of WiFi and vice-versa. Since band 7 is a FDD band so there is no impact on LTE receiver from WiFi transmitter but WiFi receiver will be affected by LTE UL transmitter.
LTE coexisting with Bluetooth
Bluetooth operates in 79 channels of 1 MHz each in ISM band. The first channel starts with 2402 MHz and the last channel ends at 2480 MHz. Similar as WiFi case, the activities of LTE band 40 and BT will disturb each other, and the transmission of LTE band 7 UL will affect BT reception as well.
LTE Coexisting with GNSS
Examples of GNSS include GPS, Modernized GPS, Galileo, GLONASS, Space Based Augmentation Systems (SBAS), and Quasi Zenith Satellite System (QZSS) [3], [4]. GNSS systems operate in various frequencies globally with country specific deviations:

-
Frequencies of operation for GPS, Modernised GPS: L1 (1575.42 MHz), L2(1227.6 MHz), L1C (1575.42 MHz), L2C (1227.6MHz), L5(1176.45 MHz);
-
Frequencies of operation for Galileo: E1(1575.42MHz), E5A(1176.45 MHz), ALTBOC(1191.795MHz), E5B (1207.14 MHz), E6(1278.75 MHz);
-
Frequencies of operation for GLONASS:  L1(1602.0 MHz), L2 (1246.0 MHz);
-
Frequencies of operation for Compass: Same frequencies as Galileo;
-
Frequencies of operation for QZSS and SBAS: Same frequencies as GPS.
Therefore, the problematic cases for collocated LTE and GNSS include:
-
Band 13 (UL: 777-787 MHz) /14 (UL: 788-798 MHz) can cause interference to L1/E1 frequency of GNSS (1575.42 MHz) as it is close to the second harmonics of band 13/14 (1554-1574 MHz for band 13, 1576-1596 MHz for band 14);

-
Galileo is supporting proposal for new global allocation at 2.5 GHz for GNSS, which will be affected by band 7 LTE collocated operation [3];

-
Indian Regional Navigation Satellite System uses IRNSS standard position and restricted services are transmitted on L5 (1164-1215 MHz) and S (2483.5-2500 MHz) bands [3], which will be affected by band 7 LTE collocated operation.
Technology Trends for near future GNSS receiver Advancements

Last few years have seen tremendous advancements in GPS receivers to reduce size, accuracy and cost. Near future possibility of advancement in GNSS receiver is to build dual frequency GNSS receiver at low cost. It is possible to build dual frequency GNSS receiver using L1 and L5 in low cost because L5 frequency is open for public use and it can be used for more precise positioning. This makes it attractive possibility of integrating dual frequency GNSS receiver using L1 and L5 frequency. The issue with L5 as of now is that there are only few satellites transmitting L5 and that too over North America only. All GPS satellites start transmitting L5 only by 2020. But good news is even Galileo is planning L5 and other systems developed by various countries are also planning L5 so most probably L5 frequency will be available by 2014 globally. 

Another direction of GNSS receiver advancement is integration of motion sensors with GNSS receivers. With the help of motion sensors can predict the position even if GNSS signal suddenly becomes week or unavailable.
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