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1 Introduction

The IDC indication from UE to eNB has been agreed and many details of its content have been discussed in RAN2. Some type of prohibit mechanism for this message is also agreed to limit the number of IDC indications. We provide some further considerations on the prohibit mechanism in this contribution.
Also, so far it appears that there has not been much discussion on a response message from eNB to UE that explicitly says whether an IDC solution has been granted or not. In this contribution, we discuss the need for introducing such a message and its relation to the prohibit mechanism.
2 Discussion on prohibit mechanism
A parameter called inDeviceCoexIndProhibitTimer-r11 is introduced in the 36.331 RRC CR [1] from the [78#49] email discussion. The values for this parameter are currently FFS. The procedure text in the CR implies that once a UE sends an IDC indication, it cannot send another IDC for the prohibit timer duration. The UE is also allowed to send another IDC indication if the assistance information has changed including the case when the IDC problem is over. There is a dependency between these two aspects of the IDC indication as explained below.
1. The first scenario to consider for the prohibit mechanism is the use of TDM solution after BT connection-setup as shown in Figure 2‑1. After a successful BT page scan, the UE may send an IDC indication with long-term TDM assistance information to enable BT LMP exchange sequence to succeed. This may last for about 200ms. Only after LMP exchange is completed, BT is aware of the connection type i.e. whether data transfer will be done using eSCO or A2DP. If the connection turns out to be eSCO, then an updated IDC indication with short-term TDM assistance information will be required. In order to send this second IDC indication, however, the prohibit timer should not be running. Hence, we need to ensure that the chosen prohibit timer values allow this scenario, for instance prohibit timer values smaller than 200ms could be used. With larger prohibit timer values, the second IDC indication would not be sent in time and BT audio quality will suffer. Note that a similar ambiguity is possible even if the first IDC indication contains short-term TDM assistance information since the eventual BT connection can turn out to be A2DP. 
2. Another scenario to consider for choosing prohibit timer values is the indication that IDC problem is over. If a large value of prohibit timer is used, it is possible that IDC problem is over in some time after sending the first IDC indication, but an updated IDC indication for IDC problem over will be delayed. This can lead to unnecessary loss in LTE performance.
Hence, shorter prohibit timers up to 200ms are preferred to allow IDC indication updates. An alternate option is to consider allowing a certain number (say 2-3) of IDC indications before the prohibit timer is started.  With this option, larger prohibit timer values, say in the order of a second, could be used.
Proposal 1: RAN2 should consider choosing one of two options - a) Maximum value of prohibit timer limited to 200ms, or b) Certain number of IDC indications allowed before prohibit timer is started
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Figure 2‑1: Update of TDM assistance information during BT connection setup
3 Response message from eNB to UE

After the UE sends an IDC indication, the NW can provide an FDM or a TDM solution. The FDM solution for handover would be implicitly enabled using a handover command. The TDM solution would be implicitly enabled by a DRX reconfiguration command. However, as explained in the scenarios below, it is useful to have an explicit indication from the eNB of whether an IDC solution has been granted or not.  

1. If the UE IDC indication only reports non-serving frequency as unusable, then no explicit handover command is involved. Instead, eNB simply ensures that handover to problem frequency is avoided. However, this would not be clear to the UE. 

2. If eNB does not give IDC solution in response to a UE IDC indication, then UE may continue to send IDC indications after prohibit timer expires which is not very clean. On the other hand, if the UE knew that the eNB did not grant an IDC solution, it could take some action on the other radios. The UE will not be able to mitigate the coexistence problem on its own (if it could then IDC indication would not have been sent in the first place). However, a response from eNB could provide timely information to the applications on the different radios that coexistence is not possible. An alternate method to make UE aware that IDC solution is not granted is to introduce a new timer in the spec which is started when UE sends the IDC indication. If the eNB does not give an IDC solution before this timer expires, then UE will assume that IDC solution is not granted. However, details of such a timer mechanism would also need to be discussed. 
Proposal 2: An indication from eNB of whether an IDC solution has been granted or not should be introduced

4 Conclusion

We provided some consideration on the prohibit mechanism for IDC and a response message from eNB.

Proposal 1: RAN2 should consider choosing one of two options - a) Maximum value of prohibit timer limited to 200ms, or b) Certain number of IDC indications allowed before prohibit timer is started
Proposal 2: An indication from eNB of whether an IDC solution has been granted or not should be introduced
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