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1 Introduction
This contribution presents a summary of previous proposals that aimed to solve the GNSS protection issue, provides the background that explains why this aspect is difficult to solve and proposes a solution which goal is to provide a solution for GNSS protection under UL CA scenario. Solving this issue will maximize the chances that UL CA work finishes within Release 12 timeframe.
2 Background
As drafted in AH meeting minutes in [1], there are different proposals presented up to date which have not yet reached consensus. The resolution of this issue is much related to the timely completion of the UL CA work within release 12, so making even more important to find a solution in this meeting to the GNSS protection problem.
The solutions discussed until now are:

1. P-MPR

2. Signalling with RB restrictions

3. A-MPR

4. MPR with signaling

5. Autonomous decision by UE to protect GNSS reception

6. Do nothing

The use of P-MPR 1) has not been supported by many companies because this value is restricted to very specific use cases, and its extension to other use cases must be very carefully considered. Main reasons are that this parameter is not upper bounded and has not test in the specifications. This P-MPR is not network controlled and could even be interpreted as autonomus decision by UE in 5). Signalling with RB restrictions 2) and MPR with signaling 4) are being discussed as a way to provide the NW with the control of UE behavior and GNSS protection, however chipset and terminal vendors have indicated that these proposals do not necessarily guarantee GNSS protection or does not guarantee it in a timely manner. Finally A-MPR in 3) has been considered as a proposal which may require long studies to understand the appropriate level of A-MPR. Option 6) although plausible, it is not clear to the author what the behavior of the UE could be. If this could be clarified further, then it could be a potential solution.

3 Proposal

As it can be interpreted from the discussions above, one of the main reasons for lack of consensus is that while GNSS protection is important to both operators and UE chipset and OEM vendors, each side would like to retain the responsibility and control to protect GNSS reception. While a shared responsibility is not possible, it could be possible to provide for a mechanism so that both network and terminal side has the responsibility to protect GNSS reception at different instant of times.


The proposal in this contribution aims to build upon the previous proposals and aims to provide a shared control of the GNSS protection to first the network and in case network cannot provide a solution in a timely manner, the terminal should be allowed to take responsibility to protect GNSS as the last resource.

To realize this we propose to consider network signaling so that UE can indicate to the network about the GNSS problem (only known by the terminal, i.e. UL CA is ON and GNSS system is ON), which requests the NW either new RB allocation (or band allocation), or a new power reduction (MPR) which must be upper bounded, and have a discretized amount of possible values. The network then proposes, in a timely manner, a new set of resources being used or a new power reduction allowance by which UE can try to check if GNSS performance is maintained. If the NW cannot respond in a timely manner or the new set of resources (power or RB) cannot satisfy GNSS performance, then UE is allowed to take a decision to protect GNSS reception.

Proposal: In summary the proposal contains the following steps:

· UE indicates NW about the GNSS problem, asking for either power reduction or new RB restriction

· Network will decide what new resources or new power reduction (within some boundaries that RAN4 need to agree) allowance is granted

· UE will apply NW changes if they are received in a timely manner, and they ensure GNSS reception

· If GNSS reception is not protected, or the network re-scheduling or power allowances are not received in a timely manner, then UE takes autonomous decision

In this manner both network and UE sides own some responsibility on GNSS reception protection, leaving first to the network how to resolve the issue, and relying on the terminal as a last resource to guarantee satellite reception. In this proposal the following particular aspects would need to be discussed and agreed: what is a timely manner behavior of the network with and without regards GNSS protection, the signaling procedure from UE to the NW and viceversa, the MPR boundaries and steps that this power reduction can take so that network has a level of predictability in coverage loss due to GNSS reception.

4 Conclusions

This contribution has presented a background on the potential solutions for GNSS protection under UL CA scenario, as well as a proposal for a combination of mechanisms by which GNSS protection could be handled by both the network and terminal side.  The proposal is the following:
Proposal: In summary the proposal contains the following steps:

· UE indicates NW about the GNSS problem, asking for either power reduction or new RB restriction

· Network will decide what new resources or new power reduction (within some boundaries that RAN4 need to agree) allowance is granted

· UE will apply NW changes if they are received in a timely manner, and they ensure GNSS reception

· If GNSS reception is not protected, or the network re-scheduling or power allowances are not received in a timely manner, then UE takes autonomous decision

In this manner both network and UE sides own some responsibility on GNSS reception protection, leaving first to the network how to resolve the issue, and relying on the terminal as a last resource to guarantee satellite reception. In this proposal the following particular aspects would need to be discussed and agreed: what is a timely manner behavior of the network with and without regards GNSS protection, the signaling procedure from UE to the NW and viceversa, the MPR boundaries and steps that this power reduction can take so that network has a level of predictability in coverage loss due to GNSS reception.

Although this contribution is for discussion, it is expected that a way forward can be drafted considering the proposal above should consensus be reached in order to finalize UL CA work item in a timely manner.
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