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1
Introduction
In-device coexistence has been under discussion in RAN2 for many meetings and the Rel.11 work is close to be finalized. An LS was received from RAN2 in [1] in which other groups are informed about the specific feature of autonomous denials in the RAN2 design.
In this paper we briefly discuss the impact that the RAN2 design has on RRM requirements and autonomous denials and  conclude that no performance tests are needed.  
2
Discussion
The RAN2 design has 2 main components, the UE generated coexistence message and the long term autonomous denial rate configured by the eNB.
The UE generates a coexistence message whenever it determines that there is a coexistence problem that it cannot solve by itself. The coexistence message informs the eNB about the problem and provides some assistance information for a coexistence solution. In reply, the eNB has multiple options such as inter-frequency HO or configuring some DRX cycles that allow for coexistence between LTE and other RATs. Related to the coexistence message RAN2 has identified 3 phases [3] as shown in Fig.1
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Fig. 1 UE States in IDC Procedure
According to the RAN2 design, in Phase 1 it is up to UE implementation whether to include the interference from ISM or not in the RRM measurements. In Phase 2 the UE is expected to not include the interference from ISM in the RRM measurements/reports. The UE should also try to maintain connection in Phase 2 so that it is able to receive the coexistence solution configuration. However, it is up to UE implementation how to make RLM measurements accordingly. If the eNB does not provide a solution within some time, then the UE can declare RLF. Finally, in Phase 3, the UE is expected to not include interference from ISM in either of RRM or RLM measurements. RAN2 agreed on this design but all the details such as how and when the UE should perform measurements are left to UE implementation. From RAN4 point of view it would be very difficult to define some additional requirements for IDC considering the fact that the interference is generated inside the device by a RAT that is non-3GPP. The actual quantitative impact of this interference is hard to asses since it cannot be measured directly. As the behavior of the RAT that creates the interference is very hard to predict it would be very hard to define the resources that the UE should use for RRM/RLM. Furthermore, as the interfering RAT is non-3GPP it would be very difficult to define a test case in 3GPP.
RAN2 has not identified and interference model that could be used to define some minimum requirements or tests. To define a meaningful test it would have to be certain that the UE will actually send the coexistence message and enter phase 2(i.e. starting the entire procedure). As the conditions under which the UE would surely send the coexistence message are not known or easy to derive, it seems to be very challenging to define a test. Furthermore, phase 2 in which the UE should try to maintain the connection is assumed to be very short as it should not take a long time for the eNB to find a solution for the UE. From RLM or RRM measurement point of view few 10s of ms should not have much impact on the UE.  
Considering the above, we agree with the RAN2 conclusion that no new RAN4 requirements are necessary. For CSI measurements and reports, no changes from existing procedures are proposed in the IDC design. As explained in the above analysis for RRM/RLM measurements, it is not necessary to define any more CSI performance requirements for IDC either.

The UE is allowed to skip some UL transmission on LTE in order to protect high priority ISM events. The eNB configures a denial rate which indicates to the UE on how many subframes it is allowed to deny UL LTE transmissions. Some details of this procedure are described in [1]. According to the RAN2 design it is left up to the UE implementation on which subframes not to transmit. As noted in the previous section, it would be very difficult to define some performance requirements considering the events that are to be protected happen on a different RAT. Also, to check whether the UE does not deny transmission on more subframes that it is indicated a very complicated throughput test with multiple RATs would be needed. Also, in order to make the test meaningful the events that happen on interfered non-3GPP RATs would have to be very carefully controlled. This is out of the scope of tests defined by RAN4.
3 
Conclusions

In this paper we briefly described the design for the in-device coexistence that contains two main parts, the interference avoidance procedures initiated by the UE generated coexistence message and the long term denial rate configured by the eNB. Based on our analysis it would be very difficult to define any requirements or tests in RAN4 because most of the design details are left up to UE implementation and non-3GPP RATs would be involved. Also, the RAN2 agreements and the LS in [1] do not indicate that RAN4 should define any requirements or tests for IDC.
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