3GPP TSG-RAN WG2 Meeting #121	R2-2300833
Athens, Greece, 27 February – 3 March 2023  							 						 

Agenda item:		8.10.4
Source:	Intel Corporation
Title:	UE capabilities for IDC
Document for:		Discussion and Decision
Introduction
In RAN2#119-e and RAN2#120 meetings, RAN2 made following agreements related to IDC UE capabilities:
	Enhanced FDM solution:
 The Adjacent channel interference between NR Stand Alone (SA) or MN of NR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.
 The Adjacent channel interference between SN (NR) of MR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.
 The IMD interference from simultaneous Tx in EN-DC to non-3GPP should be considered for the FDM enhancement in Rel.18.
 The IMD interference from simultaneous Tx in NR-DC to non-3GPP should be considered for the FDM enhancement in Rel.18.
Note: the solution (on freq granularity) for adjacent can be reused for IMD, we will not invent new solution on freq granularity for IMD. FFS on signalling details.
 Only one single new finer granularity report is introduced, that applies for both serving and non-serving frequencies.
 RAN2 down select one of solution 1, 2 or 2a based on ASN.1 details. FFS on the signalling details, how to configure, how to report.

TDM solution
 Rel-18 IDC TDM solution(s) targets at resolving the adjacent channel interference issue and the intermodulation distortion interference issue, as LTE.
 The periodic pattern reported by the UE includes cycle, start offset and active duration. FFS, whether multiple patterns are supported. FFS on per CG pattern.
 Autonomous denial solution is supported in Rel-18 IDC, RAN2 will not introduce other solution on aperiodic use case (i.e. no report from UE on this aperiodic issue).


MR-DC
 NE-DC is not considered; We will work on NR freq as SA NR case. 
 We will not consider the enhancements on E-UTRA freq for EN-DC scenario. 
 MN can configure IDC, FFS whether SN can configure IDC for SN.



In this contribution, we discuss UE capabilities for IDC.
Discussion
[bookmark: _Hlk61435005]Recap of UE capabilities defined in LTE IDC and NR Rel-16
In TS 36.306, following UE capabilities for IDC are defined:
[bookmark: _Toc29241414][bookmark: _Toc37152883][bookmark: _Toc37236820][bookmark: _Toc46493976][bookmark: _Toc52534870][bookmark: _Toc115459024]4.3.15.2	inDeviceCoexInd-r11
This parameter defines whether the UE supports in-device coexistence indication as well as autonomous denial functionality as specified in TS 36.331 [5].
[bookmark: _Toc29241420][bookmark: _Toc37152889][bookmark: _Toc37236826][bookmark: _Toc46493982][bookmark: _Toc52534876][bookmark: _Toc115459030]4.3.15.8	inDeviceCoexInd-UL-CA-r11
This parameter defines whether the UE supports UL CA related in-device coexistence indication as specified in TS 36.331 [5]. A UE that supports UL CA related in-device coexistence indication shall also support in-device coexistence indication.
[bookmark: _Toc29241427][bookmark: _Toc37152896][bookmark: _Toc37236833][bookmark: _Toc46493989][bookmark: _Toc52534883][bookmark: _Toc115459037]4.3.15.15	inDeviceCoexInd-ENDC-r15
This parameter defines whether the UE supports in-device coexistence indication for (NG)EN-DC operation as specified in TS 36.331 [5]. A UE that supports in-device coexistence indication for (NG)EN-DC operation shall also support in-device coexistence indication.
Corresponding capability signalling in TS 36.331 is as follows:
Other-Parameters-r11 ::=				SEQUENCE {
	inDeviceCoexInd-r11						ENUMERATED {supported}		OPTIONAL,
	powerPrefInd-r11						ENUMERATED {supported}		OPTIONAL,
	ue-Rx-TxTimeDiffMeasurements-r11		ENUMERATED {supported}		OPTIONAL
}

Other-Parameters-v11d0 ::=				SEQUENCE {
	inDeviceCoexInd-UL-CA-r11				ENUMERATED {supported}		OPTIONAL
}

Other-Parameters-v1360 ::=	SEQUENCE {
	inDeviceCoexInd-HardwareSharingInd-r13		ENUMERATED {supported}		OPTIONAL
}

Other-Parameters-v1540 ::=		SEQUENCE {
	inDeviceCoexInd-ENDC-r15		ENUMERATED {supported}		OPTIONAL
}

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	inDeviceCoexInd
Indicates whether the UE supports in-device coexistence indication as well as autonomous denial functionality.
	Yes

	inDeviceCoexInd-ENDC
Indicates whether the UE supports in-device coexistence indication for (NG)EN-DC operation. This field can be included only if inDeviceCoexInd is included. The UE supports inDeviceCoexInd-ENDC in the same duplexing modes as it supports inDeviceCoexInd.
	-

	inDeviceCoexInd-UL-CA
Indicates whether the UE supports UL CA related in-device coexistence indication. This field can be included only if inDeviceCoexInd is included. The UE supports inDeviceCoexInd-UL-CA in the same duplexing modes as it supports inDeviceCoexInd.
	-



In TS 38.306, following UE capabilities for IDC are defined:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	inDeviceCoexInd-r16
Indicates whether the UE supports IDC (In-Device Coexistence) assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No



Corresponding capability signalling in TS 38.331 is as follows:
UE-NR-Capability-v1610 ::=               SEQUENCE {
    inDeviceCoexInd-r16            ENUMERATED {supported}                                        OPTIONAL,
    ...
}
UE capabilities to be reported in NR side
One single new finer granularity report for FDM solution will be introduced for Rel-18 IDC, for both serving and non-serving frequencies, as well as adjacent channel interference and IMD interference scenarios. It is therefore straightforward to define a single UE capability for finer granularity report for FDM solution. Similar to NR Rel-16 UE capability inDeviceCoexInd-r16, the new capability is per UE, not FDD-TDD DIFF, not FR1-FR2 DIFF.

[bookmark: Proposal_FDM]Proposal 1: An optional UE capability signalling (inDeviceCoexIndFDM-r18) is introduced in NR side to indicate whether UE supports the finer granularity report of affected frequencies in IDC assistance information. A UE supporting this feature shall also support inDeviceCoexInd-r16. The capability is per UE, not FDD-TDD DIFF, not FR1-FR2 DIFF.

For TDM solution, both periodic pattern and autonomous denial are supported. Discussion is needed on whether to have a single UE capability for both features, or separate UE capabilities. In TR 36.816 clause 5.2.2.1.1, “UE can autonomously deny LTE resources due to some critical short-term events of ISM side, e.g. some events during BT/WiFi connection-setup or other important signalling. Otherwise, large delay or failure of connection-setup could happen if these events are not prioritized over LTE. This solution is assumed to be used for the event that rarely takes place.” It can be seen that autonomous denial is used for rare events. Periodic pattern, on the other hand, is a solution in steady state. Periodic pattern and autonomous denial are used as complementary solutions. It is preferred to have a single UE capability for TDM solutions.
[bookmark: Proposal_TDM]Proposal 2: An optional UE capability signalling (inDeviceCoexIndTDM-r18) is introduced in NR side to indicate whether UE supports periodic pattern in IDC assistance information and autonomous denial. A UE supporting this feature shall also support inDeviceCoexInd-r16. The capability is per UE, not FDD-TDD DIFF, not FR1-FR2 DIFF.
UE capabilities to be reported in LTE side
According to RAN2 agreements, for IDC, the only MR-DC scenario involving LTE is EN-DC. RAN2 also agreed that MN can configure IDC. Signalling procedure in EN-DC is discussed in companion contribution [5]. For eNB to configure IDC reporting regarding NR frequencies, UE capability is needed. There are two options.
· Option A: Reuse the capabilities in NR (inDeviceCoexIndFDM-r18 and inDeviceCoexIndTDM-r18 as in section 2.2) for LTE.
· Option B: A single UE capability is defined to report that UE supports the Rel-18 IDC indication for EN-DC. Combined with the UE capabilities discussed in section 2.2, eNB can configure IDC reporting accordingly. 
Option B is beneficial to avoid duplicated UE capabilities across LTE and NR, but it is complicated since eNB needs to parse NR capabilities. It is therefore proposed to go with Option A. 
[bookmark: Proposal_ENDC]Proposal 3: Introduce the capabilities in NR IDC (inDeviceCoexIndFDM-r18 and inDeviceCoexIndTDM-r18) for LTE. 
Conclusion
In this contribution, we discuss UE capabilities for IDC, and propose the following:
Proposal 1: An optional UE capability signalling (inDeviceCoexIndFDM-r18) is introduced in NR side to indicate whether UE supports the finer granularity report of affected frequencies in IDC assistance information. A UE supporting this feature shall also support inDeviceCoexInd-r16. The capability is per UE, not FDD-TDD DIFF, not FR1-FR2 DIFF.
Proposal 2: An optional UE capability signalling (inDeviceCoexIndTDM-r18) is introduced in NR side to indicate whether UE supports periodic pattern in IDC assistance information and autonomous denial. A UE supporting this feature shall also support inDeviceCoexInd-r16. The capability is per UE, not FDD-TDD DIFF, not FR1-FR2 DIFF.
Proposal 3: Introduce the capabilities in NR IDC (inDeviceCoexIndFDM-r18 and inDeviceCoexIndTDM-r18) for LTE. 
Draft CRs for TS 36.306, 36.331, 38.306, 38.331 are provided in [1], [2], [3], [4], respectively.
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