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1. Introduction
In the RAN#71 meeting, the issue that the IMD of 2UL could interfere with GNSS system was raised [1]. In the RAN4#72 Adhoc, several solutions to address the issue were discussed but no consensus was reached [2]. In this contribution, we discuss how to handle this issue and propose one possible solution for Rel-12 timeframe. 
2. Discussion
In [1], the issue that the IMD of 2UL could interfere with GNSS system was raised. Our understanding is, however, since the harmonic of 700MHz (e.g. Band 17) also falls into GNSS range, the issue has already existed in 1UL CA case. Nevertheless, the WI for 1UL CA has been completed without any discussion for this. Therefore it would be natural to decouple the issue and the 2UL WI completion as well.
Observation 1: Since the GNSS interference issue has already existed in 1UL CA case, it would be natural to decouple the issue and the 2UL WI completion as well.
Nevertheless, there are opinions that the WI for 2UL CA cannot be completed until this issue is solved since the impact of IMD may be larger than that of harmonic. Based on the opinions, several solutions were discussed in the RAN4#72 meeting [2]. Our opinion is that the MPR method should not be specified without any investigation for GNSS for each order IMD. If we don’t investigate any impact for IMD, we cannot know how much 2UL system could be degraded in the real network. Therefore we propose as the following.
Proposal 1: If the MPR method for GNSS is specified, the required value for each order IMD shall be studied.
In principle, the interference level of high order IMD would be smaller than that of low order IMD. We think that high order IMD (IMD4, 5) may be decoupled from the GNSS interference issue based on our initial internal measurement. On the other hand, low order IMD case may not be able to be address even by MPR.
For that case, we propose a possible solution with signalling to indicate to eNB that both 2UL and GNSS are activated. Receiving the signalling from UE, eNB will schedule the RB allocation not to interfere with GNSS as Figure 1. In order to avoid unnecessary RB restriction, it may be better to signal not only the indication but also the used satellite system. Based on this solution, we can avoid the interference to GNSS without reducing Tx power of 2UL CA.
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Figure 1. A possible solution to avoid GNSS interference

Proposal 2: For case the MPR method cannot address the GNSS interference issue, a solution with signalling should be introduced.
If the above solution is introduced, a request for new signalling for RAN2 will be needed. Considering that there are two meetings by Rel-12 completion, the feasibility of the implementation should be asked in the LS. 
Proposal 3: An LS to request a new signalling should be sent to RAN2 in the RAN4#72bis meeting.
3. Conclusions 

Based on the above analysis, we propose as follows.
Proposal 1: If the MPR method for GNSS is specified, the required value for each order IMD shall be studied.
Proposal 2: For case the MPR method cannot address the GNSS interference issue, a solution with signalling should be introduced.

Proposal 3: An LS to request a new signalling should be sent to RAN2 in the RAN4#72bis meeting.
References
[1] R4-142959, “TP for 36.860:  2UL inter-band CA impact to GNSS”, Qualcomm Incorporated
[2] R4-145563, “Agenda of 2 UL interband CA UE RF Ad-Hoc”
