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1	Introduction
This contribution reviews the TDM assistance information that was specified for LTE in order to assess what could also be used for NR in Rel-18.
2	LTE
TS 36.331 specifies the following procedure for the handling of the TDM assistance information for IDC:
	[bookmark: _Toc20487011][bookmark: _Toc29342303][bookmark: _Toc29343442][bookmark: _Toc36566694][bookmark: _Toc36810110][bookmark: _Toc36846474][bookmark: _Toc36939127][bookmark: _Toc37082107][bookmark: _Toc46480734][bookmark: _Toc46481968][bookmark: _Toc46483202][bookmark: _Toc109167108]5.6.9.2	Initiation
A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications and upon change of IDC problem information.
Upon initiating the procedure, the UE shall:
[…]
3>	if the TDM assistance information is different from the assistance information included in the last transmitted InDeviceCoexIndication message; or
[…]
[bookmark: _Toc20487012][bookmark: _Toc29342304][bookmark: _Toc29343443][bookmark: _Toc36566695][bookmark: _Toc36810111][bookmark: _Toc36846475][bookmark: _Toc36939128][bookmark: _Toc37082108][bookmark: _Toc46480735][bookmark: _Toc46481969][bookmark: _Toc46483203][bookmark: _Toc109167109]5.6.9.3	Actions related to transmission of InDeviceCoexIndication message
The UE shall set the contents of the InDeviceCoexIndication message as follows:
[…]
1>	if there is at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected by IDC problems:
2>	include the field affectedCarrierFreqList with an entry for each affected E-UTRA carrier frequency for which a measurement object is configured;
2>	for each E-UTRA carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2>	include Time Domain Multiplexing (TDM) based assistance information, unless idc-HardwareSharingIndication is configured and the UE has no Time Doman Multiplexing based assistance information that could be used to resolve the IDC problems:
3>	if the UE has DRX related assistance information that could be used to resolve the IDC problems:
4>	include drx-CycleLength, drx-Offset and drx-ActiveTime;
3>	else (the UE has desired subframe reservation patterns related assistance information that could be used to resolve the IDC problems):
4>	include idc-SubframePatternList;
3>	use the MCG as timing reference if TDM based assistance information regarding the SCG is included;
[…]
1>	if idc-HardwareSharingIndication is configured, and there is at least one E-UTRA carrier frequency, for which a measurement object is configured, the UE is experiencing hardware sharing problems that it cannot solve by itself:
2>	include the hardwareSharingProblem and set it accordingly;



And also specifies the content of the TDM assistance information:
	
TDM-AssistanceInfo-r11 ::=	CHOICE {
	drx-AssistanceInfo-r11				SEQUENCE {
		drx-CycleLength-r11					ENUMERATED {sf40, sf64, sf80, sf128, sf160,
												sf256, spare2, spare1},
		drx-Offset-r11						INTEGER (0..255)	OPTIONAL,
		drx-ActiveTime-r11					ENUMERATED {sf20, sf30, sf40, sf60, sf80,
												sf100, spare2, spare1}
	},
	idc-SubframePatternList-r11			IDC-SubframePatternList-r11,
	...
}

IDC-SubframePatternList-r11 ::=	SEQUENCE (SIZE (1..maxSubframePatternIDC-r11)) OF IDC-SubframePattern-r11

IDC-SubframePattern-r11 ::= CHOICE {
	subframePatternFDD-r11				BIT STRING (SIZE (4)),
	subframePatternTDD-r11				CHOICE {
		subframeConfig0-r11					BIT STRING (SIZE (70)),
		subframeConfig1-5-r11				BIT STRING (SIZE (10)),
		subframeConfig6-r11					BIT STRING (SIZE (60))
	},
	...
}





With the following fields:
	drx-ActiveTime
Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

	drx-CycleLength
Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

	drx-Offset
Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN * 10) + subframe number] modulo (drx-CycleLength) = drx-Offset.

	idc-SubframePatternList
A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using. Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. For FDD, the radio frame in which the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to subframe #0) occurs when SFN mod 2 = 0. For TDD, the first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. The UE shall indicate a subframe pattern that follows HARQ time line, as specified in TS 36.213 [23], i.e, if a subframe is set to 1 in the subframe pattern, also the corresponding subframes carrying the potential UL grant, as specified in TS 36.213 [23], clause 8.0, the UL HARQ retransmission, as specified in TS 36.213 [23], clause 8.0, and the DL/UL HARQ feedback, as specified in TS 36.213 [23], clauses 7.3, 8.3 and 9.1.2, shall be set to 1.



3	NR
Regarding idc-HardwareSharingIndication, our understanding is that it would also be needed in NR to indicate – as in LTE - whether the UE is allowed indicate in InDeviceCoexIndication that the cause of the problems are due to hardware sharing, and whether the UE is allowed to omit the TDM assistance information.
Proposal 1: adopt the same idc-HardwareSharingIndication as in LTE.
[bookmark: _Hlk49353533]Regarding DRX, one new aspect to be considered in NR is that we can have two DRX groups: a DRX group is a group of Serving Cells that is configured by RRC and that have the same DRX Active Time; each DRX group is configured with separate DRX parameters; and all serving cells in the secondary DRX group shall belong to one Frequency Range and all serving cells in the legacy DRX group shall belong to another Frequency Range [38.321] [38.331]. But from an assistance information perspective, the DRX group should not play a role. Indeed the assistance information conveys a wish from the UE and whether it translates into one DRX group or another one is up to network implementation.
Proposal 2: DRX groups need not be reflected in the idc-Assistance message.
Regarding the subframe pattern, the timing resolution will depend on which SCS is assumed and thus the impact of SCS need to be investigated in cooperation with RAN1.
Proposal 3: the impacts of SCS on the subframe pattern needs to be investigated.
4	Conclusion
This contribution has made three proposals regarding TDM Assistance Information for IDC in NR:
Proposal 1: adopt the same idc-HardwareSharingIndication as in LTE.
Proposal 2: DRX groups need not be reflected in the idc-Assistance message.
Proposal 3: the impacts of SCS on the subframe pattern needs to be investigated.








