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1. Introduction
In the RAN#72bis meeting, several solutions to address GNSS interference due to IMD of 2UL inter-band CA were discussed but no consensus was reached [1-4]. In this contribution, we discuss how to handle this issue and propose the solution for the Rel-12 timeframe. 
2. Discussion
In [5], we proposed both solutions of scheduling and A-MPR with assistance information from the UE to address the GNSS interference issue. In this contribution, we clarify the details of those solutions and propose to send an LS to RAN2.

2.1 Solution overview
Firstly, we discuss a solution relying on eNB scheduling with the assistance information from the UE. As discussed in the last meeting, it would be effective for UE to indicate confronting GNSS interference to eNB so that the eNB can take proper action to avoid the interference in the GNSS receiver. Possible actions the eNB can take are:

· Allocate the UL resource blocks among two component carriers with which the IMD does not fall into the frequency range of GNSS receiver.
· Allocate the UL resource block only on a single carrier.
· Apply A-MPR to protect GNSS.
· Deconfigure UL CA or deactivate SCell(s).
2.2 Signalling assistance from UE
For the eNB to take these actions, we propose the following assistance signalling procedure together with the UE.
· Condition on the UE assistance signalling
The eNB should apply the above actions only when the 2UL inter-band CA combination which could interfere in GNSS is configured for the UE. The UE assistance signalling for the appropriate eNB action is required only for that case. For this to work, the eNB should enable the UE to send an assistance information (namely “Signalling A” below) when the concerning 2UL inter-band CA is configured. If deconfigured, the eNB should also disable the UE to send Signalling A.
· Signalling A (from UE to eNB)

Under the conditions above, UE indicates the following information to eNB.

· GNSS ON/OFF
Alternatively, the UE indicates the GNSS interference problem when the UE detects like the In-Device Coexistence solution specified in RAN2 [7]. However, such a reactive approach may be too late to meet the regulatory requirement to obtain and provide location information. To avoid the GNSS interference proactively, the eNB should be able to know when the GNSS receiver is turned on/off by the UE.
· Tracked GNSS system (GPS, GLONASS, Galileo, etc…) or the center frequency and bandwidth of the GNSS system.
· If eNB can identify the tracked GNSS system or the center frequency and bandwidth of the GNSS system, the impact of restriction due to scheduling can be mitigated as little as possible.
· If UE tracks new GNSS system, it should be indicated accordingly.
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Figure 1. Scheduling solution


· Signalling B (from eNB to UE)
If it is identified by Signalling A that the GNSS receiver is turned on by the UE, the eNB may indicate Signalling B which allows the UE to use A-MPR. The mechanism is similar to current network signalling (NS). We’d like to emphasize that eNB does not always indicate Signalling B even if received Signalling A. It is not until the eNB figures out that A-MPR is the most effective ways among the possible solutions in sub-clause 2.1 that Signalling B is sent to UE as Figure 2. How to figure out the most effective solutions is up to eNB implementation.
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Figure 2. Flowchart of the signalling procedure
A need of A-MPR is discussed in the next section.
2.3 A-MPR

On a need of A-MPR, if we adopt scheduling solution only for GNSS interference, an issue still remains. For example, if a restriction of scheduling is applied to wide range interference (e.g. IMD5), it is concerned that a number of RBs will hardly be allocated in some cases. On the other hand, if we can also use A-MPR, we may acquire more flexible scheduling as long as realistic A-MPR (e.g. 2dB) is applied. RB restriction and/or Scell deactivation will frequently occur without using A-MPR even if eNB configures 2UL inter-band CA to UE as the most appropriate configuration. Therefore, we propose to define A-MPR to address GNSS interference in Rel-12 TS 36.101.
[image: image3.emf]GNSS

IMD

LTE1 LTE2

A-MPR

Figure 2. A-MPR solution


In addition, we propose to apply the signalling to not only Rel-12 specification but also Rel-11 in order to set a trigger of the solutions above to Rel-11 UE since it is common understanding that 2UL inter-band CA is a feature of Rel-12 but release independent is applied from Rel-11. If we set the signalling from Rel-12 onward, Rel-11 UE will not be able to avoid GNSS interference.
Based on the analysis above, we propose as the followings.
　Proposal 1: Introduce Signalling A and B to address GNSS interference into Rel-11 and 12 specifications.
　Proposal 2: Define A-MPR to address GNSS interference in Rel-12 36.101.
　Proposal 3: Send an LS containing the contents of Proposal 1, 2 to RAN2 [6].
3. Conclusions 

Based on the above analysis, we propose as follows.
　Proposal 1: Introduce Signalling A and B to address GNSS interference into Rel-11 and 12 specifications.
　Proposal 2: Define A-MPR to address GNSS interference in Rel-12 36.101.

　Proposal 3: Send an LS containing the contents of Proposal 1, 2 to RAN2 [6].
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