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1 Introduction

In RAN2#79bis meeting, RAN2 did not agreed on handling of IDC configuration during HO and re-establishment. The email discussion 79bis#30 did not conclude this topic either. 
Thus, in this contribution, we discuss IDC configuration handling during handover and reestablishment as well as IDC indication triggering after these events. We also propose a way forward.
2 Discussion
2.1 idc-Config during HO and re-establishment

In email discussion [79#33], it was discussed how to handle idc-Config during handover and re-establishment. There are two alternatives:

1. Configuration is implicitly released during HO and re-establishment

2. Configuration is not released during HO and re-establishment

In principle, both alternatives work. If the configuration is implicitly released during HO and re-establishment, i.e., without explicitly releasing the configuration in the RRCConnectionReconfiguration message, it can be reconfigured again in the HO command or RRCConnectionReconfiguration after re-establishment. On the other hand, if the configuration is not released during HO and re-establishment, signalling bits are saved because in most scenarios there is no need to change the configuration. Having a RRCConfiguration message size as small as possible is important especially during HO when the UE might be in bad coverage.  

Due to less signalling, we consider that it is preferable to keep idc-Config during HO and re-establishment. This is also aligned with the decision that delta signalling with need ON is used for the IDC configuration. 

Note that it the target eNB supports Rel-11 signalling, it is capable to release the IDC configuration even it does not support that feature. If the target eNB is not Rel-11 eNB, then it has to use the full RRC configuration.

Proposal 1 Keep idc-Config during HO and re-establishment
2.2  idc-Config suspension during re-establishment

As discussed in [1], during re-establishment, the UE first sends RRCConnectionReestablishmentRequest in the target cell. If the target cell can accept the request, it replies with RRCConnectionReestablishment with dedicated radio resource configuration. The UE replies with RRCConnectionReestablishmentComplete. After that the target eNB can configure lower layers with RRCConnectionReconfiguration.  
During the transient phase before the first RRCConnectionReconfiguration, it is not known if the target eNB supports IDC feature. Thus, the UE should not send any IDC indications during that period, because those messages are not necessarily understood by the target eNB. The target eNB may not be aware of autonomous denial configuration either. Even though rare denials are not so harmful from the link adaptation point of view, there is no reason to allow those denials during this transient phase. Firstly, there should not be many uplink transmissions during this transient phase, and secondly, those uplink transmissions are important as they include signalling data and should have high priority.
Proposal 2 Before first RRConnectionReconfiguration after successful re-establishment, the idc-Config (including IDC indication and autonomous denials) should be suspended.
2.3 Resending same content after HO and re-establishment
During the RAN2#79bis meeting, the following restriction was agreed: The UE shall not resend the same content as it previously sent. However, in the same meeting it was noted that this restriction might be problematic if the IDC indication is sent after the UE context is moved from the source eNB to the target eNB. In this case, it can be that the target eNB does not have UE assistance information and the UE cannot send it either in the target eNB. Thus it was agreed that the UE is allowed to send the same indication after HO and re-establishment.  

In email discussion [79bis#30], this agreement was revisited and the following three solutions were discussed:

1.  UE based solution

a. The UE is allowed to resend IDC indication after HO and re-establishment

b. The UE shall resend the IDC indication after HO and re-establishment
2. Network based solution: The IDC context is transferred over X2 in a late phase together with PDCP SN status transfer

The problem with the network based solution is that this does not guarantee that the target eNB has the correct context, because during SN status transfer there might still be pending packets in the RLC buffer. In addition, introducing new IEs or messages for X2 would have a RAN3 impact. 
Further, the meaning of the IDC assistance information content may change during HO. For example, the configured set of measurement objects might have changed. Thus the IDC indication content can have a different meaning after the HO than before the HO.  If the UE is allowed to send the same content in the target cell, this is a clear indication to the target cell that the selected solution does not solve the IDC problem or that some conditions have changed. That is, the UE knows the present situation and should be able to react to the present situation after the handover or after the re-establishment.

Considering UE based solutions, always resending the IDC indication after HO and re-establishment is a waste of resources. It can be assumed that in most of the cases, the context in the target eNB is correct and the configuration received in the HO command is also suitable in the target eNB.  

The simplest solution to avoid potential mismatch and avoid unnecessary RRC messages is that the UE is allowed but not mandated to retransmit the same indication in the target cell. It can be assumed that the UE always needs to evaluate if it is suffering from IDC interference considering the current RRC configuration (e.g. the configuration received in HO command) and considering the interference situation in the target cell. Thus UE should not transmit the IDC indication unnecessarily because this is costly both for UEs and eNBs. 
Proposal 3 Stick to the agreement that the UE is allowed to resend the IDC indication after HO and re-establishment, and capture in the specification that this shall be based on a new evaluation; i.e., UE shall not always do this
3 Conclusion

In this contribution, we have made the following proposals:

Proposal 4 Keep idc-Config during HO and re-establishment
Proposal 5 Before first RRConnectionReconfiguration after successful re-establishment, the idc-Config (including IDC indication and autonomous denials) should be suspended.
Proposal 6 Stick to the agreement that the UE is allowed to resend the IDC indication after HO and re-establishment, and capture in the specification that this shall be based on a new evaluation; i.e., UE shall not always do this
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