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According to the RAN2#120 meeting discussion [1], RAN2 made the following agreements for IDC TDM solutions:
	· Periodic pattern is supported; FFS on the values.
· Option 3 (i.e. UL and/or DL transmission occasion(s) solution) is not supported in Rel-18.
· 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.
· RAN2 confirms the understanding that in Rel-17 NR RRC, the values from periodic pattern in MUSIM-gap is a subset of the DRX parameters.
· NR DRX values can be treated as a starting point for assistance information reported by UE. FFS, on exact values.
· RAN2 reconfirms the previous RAN2 agreement that the aperiodic traffics as described in 3GPP TR 36.816 are considered for developing the Rel-18 IDC TDM solution in RAN2.
· 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).


According to the email discussion in [2], the issues related to TDM solutions were discussed. In this contribution, we provide our views on the remaining issues for TDM solutions.
Discussion
TDM assistance information
Issue 1: whether to introduce short DRX cycle and 3.75ms cycle length
According to the discussion in [2], most companies consider that the cycle values of the UE assistance information include at least the values of the long DRX cycle (i.e. [10, 10240]ms). However, it seems that some uses cases (e.g. BT eSCO) of periodic interference may have very short interval (e.g. less than 1ms) or non-integer interval (e.g. 3.75ms). According to 38.331 [4], the short DRX cycle includes values of [2, 640]ms. For the cycle values larger than 10ms, we think that no extra values (e.g. 14ms and 16ms) from the short DRX cycle are needed, and only the values less than 10ms need to be considered.
Proposal 1: The cycle of TDM assistance information includes:
· less than 10ms short DRX cycles (i.e. 2ms, 3ms, 4ms, 5ms, 6ms, 7ms and 8ms)
· 3.75ms
If RAN2 agreed to introduce the values of short DRX cycle and 3.75ms for the IDC cycle in the UE assistance information, this means that we would also need to extend the DRX configuration for the long DRX cycle. Otherwise, it is difficult for the gNB to provide a periodic pattern of TDM to resolve the interference.
Proposal 2: The long DRX cycle in the DRX configuration includes new values
· less than 10ms short DRX cycles (i.e. 2ms, 3ms, 4ms, 5ms, 6ms, 7ms and 8ms)
· 3.75ms

Issue 2: active duration values
According to 38.331 [4] as quoted below, the DRX duration includes the following values:
	38.331:
    drx-onDurationTimer                 CHOICE {
                                            subMilliSeconds INTEGER (1..31),
                                            milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
                                            },


From our understanding, all values of drx-onDurationTimer can be reused for active duration of the IDC TDM assistance information.


Figure 1: Active duration of TDM while resolving interference of 3.75ms
If RAN2 agreed to support 3.75ms cycle, since the duration of BT slot is 0.625ms, then the configuration of using 3.75 long-DRX-cycle and 3ms drx-onDurationTimer can be used. Thus, no extra values are required for the active duration of IDC TDM assistance information.
Proposal 3: The values of active duration include all values of drx-onDurationTimer.

Issue 3: whether to support per CG pattern for NR-DC
When the UE provides the TDM assistance information, the UE would need to provide the affected frequencies as well. The TDM assistance information is used to resolve the interference issue of the affected frequencies. However, when the UE provides the TDM pattern to the network, the affected frequencies can include both serving and non-serving frequencies. For the non-serving frequency, the UE does not know whether an affected non-serving frequency will be configured in MCG or SCG. Since we will not enhance LTE, we think that RAN2 only needs to clarify the procedural texts that the TDM assistance information is for the NR affected frequencies in the EN-DC case. If the eNB wants to have the TDM assistance information for the LTE affected frequencies, the eNB can use the legacy IDC procedure to request the UE to report TDM assistance information for LTE frequencies.
Proposal 4: The TDM assistance information is for the NR affected frequencies in EN-DC.
Proposal 5: Per-CG TDM assistance information is not needed.

Autonomous denial
Issue 4: whether autonomous denial configuration is per-CG
For EN-DC, we consider that the autonomous denial configuration would anyway be used only for the NR SCG, since we will not enhance LTE. For NR-DC, as MCG and SCG may not be synchronized and the slot configurations of MCG and SCG do not need to be coordinated between MN and SN, then it is simpler to have the autonomous denial configuration as per-CG.
On the other hand, the serving frequencies within a CG could include both affected frequencies and unaffected frequencies, allowing the UE to drop the transmission in unaffected frequencies in a CG does not resolving the IDC interference. However, a smart UE implementation would only drop the transmission at the affected frequencies, since dropping the transmission in unaffected frequencies does not provide any benefit to the UE. Thus, we consider that per-CG autonomous deny configuration is sufficient.
Proposal 6: The autonomous deny configuration is per-CG for both EN-DC and NR-DC.

Issue 5: which time unit (subframe or slot) is used for autonomous denial
According to 36.331 [3] as quoted below, the autonomous deny parameters use subframe as the unit to count the number of denied transmissions.
	2>	if autonomousDenialParameters is included:
3>	consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it autonomously denied fewer UL subframes than indicated by autonomousDenialSubframes;

		autonomousDenialParameters-r11		SEQUENCE {
[bookmark: OLE_LINK56]			autonomousDenialSubframes-r11			ENUMERATED {n2, n5, n10, n15,
														n20, n30, spare2, spare1},
			autonomousDenialValidity-r11			ENUMERATED {
														sf200, sf500, sf1000, sf2000,
														spare4, spare3, spare2, spare1}
	}		OPTIONAL,		-- Need OR


For NR, one cell group could have multiple cells, and one cell could have multiple BWPs. The slot duration is per-BWP (i.e. based on the numerology of each BWP). This means that if we use slot as the time unit for autonomous denial, the gNB needs to provide a reference slot duration to the UE. However, when the reference slot duration is larger/smaller than the UE’s real transmission slot, the specification also needs to clarify how to count the number of dropped transmissions. If we reuse the subframe as the time unit, RAN2 only needs to clarify that when one or more transmission slots are dropped in one subframe, whether the UE counts all the droppings within a subframe as one dropping. Thus, we consider that it is simpler to reuse “subframe” as the time unit. If RAN2 agreed to reuse “subframe” as the time unit, the LTE values of autonomous denial parameters can be reused.
Proposal 7: Subframe is used as the time unit for autonomous denial.
Proposal 8: The LTE values of autonomous denial parameters are reused.
Regarding how to count the number of dropped transmissions, we think that if one or more transmissions are dropped within a subframe, the UE count all dropped transmissions within a subframe as one (i.e. one denied subframe).
Proposal 9: If any transmission is dropped within a subframe, the subframe is counted as one denied subframe.

Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: The cycle of TDM assistance information includes:
· less than 10ms short DRX cycles (i.e. 2ms, 3ms, 4ms, 5ms, 6ms, 7ms and 8ms)
· 3.75ms
Proposal 2: The long DRX cycle in the DRX configuration includes new values
· less than 10ms short DRX cycles (i.e. 2ms, 3ms, 4ms, 5ms, 6ms, 7ms and 8ms)
· 3.75ms
Proposal 3: The values of active duration include all values of drx-onDurationTimer.
Proposal 4: The TDM assistance information is for the NR affected frequencies in EN-DC.
Proposal 5: Per-CG TDM assistance information is not needed.
Proposal 6: The autonomous deny configuration is per-CG for both EN-DC and NR-DC.
Proposal 7: Subframe is used as the time unit for autonomous denial.
Proposal 8: The LTE values of autonomous denial parameters are reused.
Proposal 9: If any transmission is dropped within a subframe, the subframe is counted as one denied subframe.
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