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[bookmark: _GoBack]Introduction
In the previous meeting RAN2 116bis-e, RAN2 agreed to introduce new overheating parameters for FR2-2. Following the agreement, the latest draft for 38.331[1] includes the new IE for overheating in UAI (i.e., OverheatingAssistance-r17). However, there seem some remaining issues related to the impact of the new IE on LTE/NR spec. Regarding this aspect, there is also the editor’s note in 5.7.4.3a in the CR as below:
	Editor’s note: Can consider in the next meeting if LTE RRC CR is needed for this WI based on contributions.



[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
In the legacy procedure, the UE in (NG)EN-DC scenario can report the overheating information related to NR SCG (i.e., overheatingAssistance IE defined in NR RRC) via LTE UAI message. For 71GHz WI in R17, the new overheatingAssistance-r17 IE is agreed for the extended NR operation in FR2-2. Thus, there seems the need to discuss whether the legacy ‘Overheating assistance information for SCG in (NG)EN-DC’ can be extended to include the new IE. At the last RAN2#117-e meeting, some companies made comments regarding this aspect but any agreement was not made due to the lack of time and analysis on the impact on LTE RRC. Thus, in this paper, we first figure out how much impact on LTE/NR RRC is expected when RAN2 decides to support the report of the new overheating IE for SCG, and propose RAN2 to support it based on the following observations.
Expected impact on LTE RRC spec
In this part, we try to figure out the expected impact of new OverheatingAssitance-r17 on LTE RRC. First, it seems obvious that there is no impact on LTE RRC when we decide not to support the report of the new overheating information for FR2-2 in (NG)EN-DC scenario. In this case, the UE can report only the existing OverheatingAsssitance IE as per the existing procedure described in 5.6.10 in 36.331[2] and 5.7.4.3a in 38.331[1].
On the other hand, to support the report of new overheatingAssitance-r17 IE in (NG)EN-DC scenario, there seems some required corrections in LTE RRC. The analysis on the need of corrections at each part is summarized as below.
UEAssistanceInformation message (Need correction):
	OverheatingAssistance-v1610 ::=	SEQUENCE {
		overheatingAssistanceForSCG-r16			OCTET STRING
}
OverheatingAssistance-v17xy ::=	SEQUENCE {
		overheatingAssistanceForSCG-r17			OCTET STRING
}



Since new OverheatingAsssistance-r17 IE is introduced for overheating information for FR2-2 in NR RRC, the separate field (i.e., the blue part above) is needed to contain the new IE in LTE UEAssistanceInformation. (Note: It seems impossible to contain both the legacy and new overheating IE together in the existing overheatingAssistanceForSCG-r16 due to decoding problem at the receiver side.) Please, refer to the corresponding CR (R2-220xxxx) for details of the expected updates.
 
Indicator in OtherConfig IE (Need no correction):
A new indicator to configure UE to report the new OverheatingAsssistance-r17 IE was not agreed even in NR (i.e., the UE can report the new IE when it is configured to report overheating information by the legacy indicator in otherConfig IE). In the same vein, there seems no need to introduce separate indicator for the new field in LTE as well. We can reuse the existing indicator (i.e., overheatingAssistanceConfigForSCG-r16) to configure UE to report the new field together if possible and needed.
UE capability in UE-EUTRA-Capability IE (Need no correction):
Same situation as in the indicator case. A new UE capability to report the availability of reporting new OverheatingAsssistance-r17 was not agreed even in NR (i.e., If the network receives UE’s support of FR2-2 from the supporting band and the legacy overheatingInd from the capability, network can deduce the capability). With the same logic, there seems no need to introduce separate capability parameter for new field in LTE as well. We can reuse the existing parameter (i.e., overheatingIndForSCG-r16) to indicate the general capability of UE to report overheating information for SCG.
Text procedure in 5.6.10.3 (Need no correction):
	3>	if configured to provide overheating assistance indication for NR SCG:
4>	include overheatingAssistanceForSCG in the OverheatingAssistance IE;
4>	set overheatingAssistanceForSCG in accordance with clause 5.7.4.3a as specified in TS 38.331 [82];


From our understanding, the word ‘overheatingAssistanceForSCG’ in the current description can cover not only the legacy overheatingAssistanceForSCG-r16 but also new overheatingAssistanceForSCG-r17 (if introduced). Thus, any correction seems not needed in this part.
In conclusion, the only required modification in LTE RRC would be introduction of the new field (e.g., overheatingAssistanceForSCG-r17) in UAI when we decide to support the report of new overheatingAssitance-r17 IE in (NG)EN-DC. 
Observation 1: The expected impact on LTE RRC when RAN2 decides to support the report of new overheating information for FR2-2 in (NG)EN-DC can be summarized as below:
· Introduction of a new field to contain OverheatingAssistance-r17 IE in LTE UAI

Expected impact on NR RRC spec
In this part, we discuss possible impact on NR RRC when RAN2 decides to support the report of new overheating information (i.e., overheatingAssitance-r17) for FR2-2 in (NG)EN-DC scenario. As in LTE case, the analysis on the need of corrections at each part is summarized as below.
Text procedure in 5.7.4.3a (Need corrections):
In NR RRC spec, section 5.7.4.3a describes how the UE sets the contents of OverheatingAssistance IE for SCG in (NG)EN-DC scenario. Since the current description in TS 38.331 v17.0.0 does not cover the setting of overheatingAssitance-r17 IE for FR2-2, some text procedure updates will be needed as below. 
	1>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2-1 for SCG:
2>	include reducedMaxBW-FR2 in the OverheatingAssistance IE;
2>	set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR2-1 of the SCG;
2>	set reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR2-1 of the SCG;
1>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2-2 for SCG:
2>	include reducedMaxBW-FR2-2 in the OverheatingAssistance-r17 IE;
2>	set reducedBW-FR2-2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR2-2 of the SCG;
2>	set reducedBW-FR2-2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR2-2 of the SCG;
<<omitted>>
1>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR2-1 for SCG:
2>	include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance IE;
2>	set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell operating on FR2-1 of the SCG the UE prefers to be temporarily configured in downlink;
2>	set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell operating on FR2-1 of the SCG the UE prefers to be temporarily configured in uplink;
1>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR2-2 for SCG:
2>	include reducedMaxMIMO-LayersFR2-2 in the OverheatingAssistance-r17 IE;
2>	set reducedMIMO-LayersFR2-2-DL to the number of maximum MIMO layers of each serving cell operating on FR2-2 of the SCG the UE prefers to be temporarily configured in downlink;
2>	set reducedMIMO-LayersFR2-2-UL to the number of maximum MIMO layers of each serving cell operating on FR2-2 of the SCG the UE prefers to be temporarily configured in uplink;



CG-ConfigInfo (Need corrections):
	MRDC-AssistanceInfo ::= SEQUENCE {
    affectedCarrierFreqCombInfoListMRDC     SEQUENCE (SIZE (1..maxNrofCombIDC)) OF AffectedCarrierFreqCombInfoMRDC,
    ...,
    [[
    overheatingAssistanceSCG-r16            OCTET STRING (CONTAINING OverheatingAssistance)       OPTIONAL
    ]]
[[
    overheatingAssistanceSCG-r17            OCTET STRING (CONTAINING OverheatingAssistance-r17)       OPTIONAL
    ]]
}

	overheatingAssistanceSCG
Contains the UE's preference on reduced configuration for NR SCG to address overheating. This field is only used in (NG)EN-DC.



In (NG)EN-DC, MN can give overheating information for NR SCG to SN via overheatingAssistanceSCG in CG-ConfigInfo message. As we discuss in section 2.1, a new field (i.e., overheatingAssistanceForSCG-r17) needs to be introduced in LTE UAI to support the report of new overheating information for FR2-2. Thus, the corresponding new field (i.e., the blue part above) seems needed also in CG-ConfigInfo.
In the end, the possible impact on NR RRC would be the text procedure update in 5.7.4.3a and the introduction of a new field in CG-ConfigInfo.
Observation 2: The expected impact on NR RRC when RAN2 decides to support the report of new overheating information for FR2-2 in (NG)EN-DC scenario can be summarized as below:
· Text procedure update in 5.7.4.3a
· Introduction of a new field to contain OverheatingAssistance-r17 in CG-ConfigInfo

In conclusion, after checking the expected impacts on LTE/NR spec, now we think that it is reasonable/beneficial to support the report of OverheatingAssistance-r17 for SCG in (NG)EN-DC. Thus, we would like to propose the followings.
 Proposal 1: Support the report of new OverheatingAssistance-r17 IE for FR2-2 in (NG)EN-DC. If agreed, the corresponding CR for LTE(R2-2205053) and NR (R2-2205052) RRC can be used as baseline.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: The expected impact on LTE RRC when RAN2 decides to support the report of new overheating information for FR2-2 in (NG)EN-DC can be summarized as below:
· Introduction of a new field to contain OverheatingAssistance-r17 IE in LTE UAI
Observation 2: The expected impact on NR RRC when RAN2 decides to support the report of new overheating information for FR2-2 in (NG)EN-DC scenario can be summarized as below:
· Text procedure update in 5.7.4.3a
· Introduction of a new field to contain OverheatingAssistance-r17 in CG-ConfigInfo
Proposal 1: Support the report of new OverheatingAssistance-r17 IE for FR2-2 in (NG)EN-DC. If agreed, the corresponding CR for LTE(R2-2205053) and NR (R2-2205052) RRC can be used as baseline.
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