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1      Introduction
R2-1800908
IDC indication for EN-DC
Qualcomm Incorporated
discussion
Rel-15
NR_newRAT

-
Nokia have concern this could be abused, for example to indicate an IDC problem if 1tx is not considered.

-
Ericsson think that some study of the interference problems is needed.

-
DOCOMO think that the problems do exist for NR as well as LTE.

-
Apple think all of the problems for which IDC is used exist for EN-DC, interference and overheating, etc. Also think it is not related to single Tx

-
Intel think the IDC issues are quite generic and hence applicable for NR as well as LTE. But think that we can target June for this. Also would like to extend the overheating issue for NR.

-
Nokia think the overheating framework it already applicable to NR, as it just indicates the number if CCs. Qualcomm also agree.

=>
Draft LS in R2-1801632 to RAN4 to ask whether IDC problems with other systems (e.g. BT and WLAN and GNSS) are applicable to EN-DC. (Offline discussion #43, Qualcomm).

=>
Overheating indication applicability to EN-DC can be discussed at next meeting.

In this document, we discuss how to apply overheating indication to EN-DC.  
2      Required modification
LTE overheating indication is to indicate the NW that the UE experiences overheating issue caused by configurations concerning CA/DC, MIMO transmission and/or modulation order. It is expected that overheating issue would happen when the UE supports higher data rate i.e. high order of CA, high order of MIMO order, high order of modulation although the details on detecting overheating is up to UE implementation. To provide more detailed information, the UE includes the reduced UE category and reduced CCs in DL and UL. 

Looking at procedure and field description, it might be true that no change would be needed to apply overheating indication in EN-DC including NR serving cells. However, given that overheating indication feature was introduced in Rel-14, it will be clear to explicitly mention the extension to NR in the specification.  

Since there is no explicit UE category information in EN-DC, the reducedUE-CategoryDL, reducedUE-CategoryUL are not applicable for NR part in EN-DC mode. Therefore, no change is needed. 
In case of reducedCCsDL and reducedCCsUL, it can be applicable to both LTE and NR if NR PSCell and SCell are also generally considered as Scells. The procedure and field desscriptions on reducedCCsDL and reducedCCsUL seems general. But, if we want to be more clear, we can add description to add NR Scells/PSCell. 

	reducedCCsDL

Indicates the UE’s preference on reduced configuration corresponding to the maximum number of downlink Scells indicated by the field, to address overheating problems. This maximum number includes both E-UTRA and NR in EN-DC.

	reducedCCsUL
Indicates the UE’s preference on reduced configuration corresponding to the maximum number of uplink Scells indicated by the field, to address overheating problems. This maximum number includes both E-UTRA and NR in EN-DC.


Proposal 1: Add clarification that reducedCCsDL and reducedCCsUL includes both E-UTRA and NR in EN-DC to support overheating indication for EN-DC. 

Another aspect to discuss is how to coordinate between LTE MN and NR SN. According to the MN-SN coordination on UE capability, MN will provide the supportable MR-DC BC sets and BPCs that SN can use and based on MN configuration and UE capability. If the UE indicates overheating indication, the MN can update the supportable MR-DC BC sets and BPCs considering the reduced CCs.
However, relying on existing coordination mechanism may not be easy given that UE doesn’t provide fall back BCs in MR-DC capability container. For example, originally, the UE supports up to 5CCs for EN-DC across LTE and NR. The UE indicates super set BCs for each LTE and NR e.g. 2 CCs in LTE and 3CCs in NR. In this case, the MN should generate fallback BCs to provide it to SN in order to reduce the number of CCs in NR side or vice versa. MN/SN should be able to regenerate BC information or BPC information for fallback cases. Alternatively, it would be simpler for MN to provide the reduced CCs for NR directly to SN.
Proposal 2: MN provides the reducedCCsDL and reducedCCsUL information to SN.

3      Conclusion
In this document, we discuss how to apply overheating indication to EN-DC. Based on the discussion, we propose the following points.  

Proposal 1: Add clarification that reducedCCsDL and reducedCCsUL includes both E-UTRA and NR in EN-DC to support overheating indication for EN-DC. 
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Proposal 2: MN provides the reducedCCsDL and reducedCCsUL information to SN.
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