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1. Introduction

For UE power saving, it has been agreed that the UE can report its preferred DRX parameters to the NW. One of such DRX parameters is preferedDRX-ShortCycleTimer. For this parameter, its field description is as below:
	preferredDRX-ShortCycleTimer
Indicates the UE's preferred short DRX cycle timer for power saving. Value in multiples of preferredDRX-ShortCycle. A value of 1 corresponds to preferredDRX-ShortCycle, a value of 2 corresponds to 2 * preferredDRX-ShortCycle and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle timer.


According to the highlight sentence, it seems that the precondition of reporting this parameter is the UE reports its preferred short DRX cycle in the DRX-Preference IE. In this contribution, we discuss whether such precondition is necessary and provide our views.
2. Discussion
In RAN2#109 meeting, RAN2 discussed some details of the DRX parameters in [1], and reached the following conclusion:

	8. All fields in the DRX-Preference IE in the UE assistance information message are optional fields.  


Based on this agreement, we understand that the UE is allowed to just choose the parameter(s) it really has preference to report, and there is no any requirements on coupling of those parameters in the DRX-preference IE. 
For the preferedDRX-ShortCycleTimer, according to its current field description, if the UE has a preferred value for it and report it in the DRX-Preference IE, the UE must also report the preferedDRX-ShortCycle in the DRX-Preference IE. However, there could be the case that the UE just have preference on the short cycle timer but has no preference on the DRX short cycle. In this case, requiring the UE to report the value of the short DRX cycle is obviously not reasonable.
Observation: It is a reasonable case that the UE only has preferred short cycle timer but no preferred short DRX cycle.

Then in theory there can be the following four cases where the UE would report its preferred short cycle timer:

	Case 
	NW configures short cycle?
	UE report preferred short cycle?
	UE reports preferred short cycle timer?

	#1
	Yes
	Yes
	Yes

	#2
	Yes
	No
	Yes

	#3
	No
	Yes
	Yes

	#4
	No
	No
	Yes


Next, we will analyse these four cases one by one.

·    Case #1: This is a valid case. In this case, the value of the UE reported short cycle timers should be interpreted as in multiples of the preferredDRX-ShortCycle as in the current field description.
·    Case #2: This is a valid case. In this case, the value of the UE reported short cycle timer should be interpreted as in multiples of the NW configured drx-ShortCycle.
·    Case #3: It seems this is not a useful case since it maybe questionable why the UE report its preferred short cycle in case the NW has not configured short cycle to it. However, we think it will not be harmful to allow this case, and it will not introduce additional specification impact. In this case, the value of the UE reported short cycle timer should be interpreted as in multiples of the preferredDRX-ShortCycle as in the current field description.
·    Case #4: Considering that the value of short cycle timer needs to use a short cycle value as a reference, this is not a valid case. 
Based on the above analysis, it comes out the following principles:
Principle 1: The preferredDRX-ShortCycleTimer is allowed to be reported only if either the UE reports its preferred short DRX cycle or the UE is configure with drx-ShortCycle;
Principle 2: If UE reports its preferred short DRX cycle, the value of the preferredDRX-ShortCycleTimer is in multiples of the preferredDRX-ShortCycle;

Principle 3: If UE does not report its preferred short DRX cycle, the value of the preferredDRX-ShortCycleTimer is in multiples of the drx-ShortCycle.
A TP which reflects those principles are provided in the Annex 1.
Proposal 1: RAN2 to discuss the above principles and if they are agreed, RAN2 to adopt the corresponding TP in the Annex 1.
If RAN2 couldn't agree the above principles and would like to stick to the current field description, then we think in this case it should be clarified in the field description that the preferredDRX-ShortCycleTimer is allowed to be reported only if the UE reports its preferred short DRX cycle.

A TP which reflects the above clarification are provided in the Annex 2.
Proposal 2: If the above principles are not agreed and RAN2 would stick to the current field description, RAN2 to adopt the corresponding TP in the Annex 2.
3. Conclusion

In this contribution, we discuss the issue related to the preferedDRX-ShortCycleTimer and have the following observation and proposals:

Observation: It is a reasonable case that the UE only has preferred short cycle timer but no preferred short DRX cycle.
Proposal 1: RAN2 to discuss the above principles and if they are agreed, RAN2 to adopt the corresponding TP in the Annex 1.
Proposal 2: If the above principles are not agreed and RAN2 would stick to the current field description, RAN2 to adopt the corresponding TP in the Annex 2.
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5. Annex 1: 
	UEAssistanceInformation field descriptions

	affectedCarrierFreqList

Indicates a list of NR carrier frequencies that are affected by IDC problem.

	affectedCarrierFreqCombList

Indicates a list of NR carrier frequencie combinations that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from NR when configured with UL CA.

	delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX.

	interferenceDirection
Indicates the direction of IDC interference. Value nr indicates that only NR is victim of IDC interference, value other indicates that only another radio is victim of IDC interference and value both indicates that both NR and another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see TR 36.816 [44]).

	messageSize
Indicates the maximum TB size based on the observed traffic pattern. The value refers to the index of TS 38.321 [3], table 6.1.3.1-2.

	minSchedulingOffsetPreference

Indicates the UE's preferences on minimumSchedulingOffset of cross-slot scheduling for power saving.

	preferredDRX-InactivityTimer
Indicates the UE's preferred DRX inactivity timer length for power saving. Value in ms (milliSecond). ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the DRX inactivity timer.

	preferredDRX-LongCycle
Indicates the UE's preferred long DRX cycle length for power saving. Value in ms. ms10 corresponds to 10ms, ms20 corresponds to 20 ms, ms32 corresponds to 32 ms, and so on. If preferredDRX-ShortCycle is provided, the value of preferredDRX-LongCycle shall be a multiple of the preferredDRX-ShortCycle value. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the long DRX cycle.

	preferredDRX-ShortCycle
Indicates the UE's preferred short DRX cycle length for power saving. Value in ms. ms2 corresponds to 2ms, ms3 corresponds to 3 ms, ms4 corresponds to 4 ms, and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle.

	preferredDRX-ShortCycleTimer
Indicates the UE's preferred short DRX cycle timer for power saving. This field is allowed to be reported only if either the UE reports preferred short DRX cycle or the UE is configure with drx-ShortCycle. If the UE reports preferred short DRX cycle, the value is in multiples of preferredDRX-ShortCycle,otherwise, the value is in multiples of drx-ShortCycle. A value of 1 corresponds to preferredDRX-ShortCycle or drx-ShortCycle, a value of 2 corresponds to 2 * preferredDRX-ShortCycle or 2* drx-ShortCycle and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle timer.

	preferredK0
Indicates the UE's preferred value of k0 (slot offset between DCI and its scheduled PDSCH - see TS 38.214 [19], clause 5.1.2.1) for cross-slot scheduling for power saving. Value is defined for each subcarrier spacing (numerology) in units of slots. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, sl4 corresponds to 4 slots, and so on. If a value for a subcarrier spacing is absent, it is interpreted as the UE having no preference on k0 for cross-slot scheduling for that subcarrier spacing. If the field is absent from the MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on k0 for cross-slot scheduling.

	preferredK2
Indicates the UE's preferred value of k2 (slot offset between DCI and its scheduled PUSCH - see TS 38.214 [19], clause 6.1.2.1) for cross-slot scheduling for power saving. Value is defined for each subcarrier spacing (numerology) in units of slots. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, sl4 corresponds to 4 slots, and so on. If a value for a subcarrier spacing is absent, it is interpreted as the UE having no preference on k2 for cross-slot scheduling for that subcarrier spacing. If the field is absent from the MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on k2 for cross-slot scheduling.

	preferredRRC-State

Indicates the UE's preferred RRC state. The value idle is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_IDLE. The value inactive is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_INACTIVE. The value connected is indicated if the UE prefers to revert an earlier indication to leave RRC_CONNECTED state. The value outOfConnected is indicated if the UE prefers to be released from RRC_CONNECTED and has no preferred RRC state to transition to. The value connected can only be indicated if the UE is configured with connectedReporting.


6. Annex 2:
	UEAssistanceInformation field descriptions

	affectedCarrierFreqList

Indicates a list of NR carrier frequencies that are affected by IDC problem.

	affectedCarrierFreqCombList

Indicates a list of NR carrier frequencie combinations that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from NR when configured with UL CA.

	delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX.

	interferenceDirection
Indicates the direction of IDC interference. Value nr indicates that only NR is victim of IDC interference, value other indicates that only another radio is victim of IDC interference and value both indicates that both NR and another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see TR 36.816 [44]).

	messageSize
Indicates the maximum TB size based on the observed traffic pattern. The value refers to the index of TS 38.321 [3], table 6.1.3.1-2.

	minSchedulingOffsetPreference

Indicates the UE's preferences on minimumSchedulingOffset of cross-slot scheduling for power saving.

	preferredDRX-InactivityTimer
Indicates the UE's preferred DRX inactivity timer length for power saving. Value in ms (milliSecond). ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the DRX inactivity timer.

	preferredDRX-LongCycle
Indicates the UE's preferred long DRX cycle length for power saving. Value in ms. ms10 corresponds to 10ms, ms20 corresponds to 20 ms, ms32 corresponds to 32 ms, and so on. If preferredDRX-ShortCycle is provided, the value of preferredDRX-LongCycle shall be a multiple of the preferredDRX-ShortCycle value. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the long DRX cycle.

	preferredDRX-ShortCycle
Indicates the UE's preferred short DRX cycle length for power saving. Value in ms. ms2 corresponds to 2ms, ms3 corresponds to 3 ms, ms4 corresponds to 4 ms, and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle.

	preferredDRX-ShortCycleTimer
Indicates the UE's preferred short DRX cycle timer for power saving. This field is allowed to be reported only if the UE reports its preferred short DRX cycle. Value in multiples of preferredDRX-ShortCycle. A value of 1 corresponds to preferredDRX-ShortCycle, a value of 2 corresponds to 2 * preferredDRX-ShortCycle and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle timer.

	preferredK0
Indicates the UE's preferred value of k0 (slot offset between DCI and its scheduled PDSCH - see TS 38.214 [19], clause 5.1.2.1) for cross-slot scheduling for power saving. Value is defined for each subcarrier spacing (numerology) in units of slots. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, sl4 corresponds to 4 slots, and so on. If a value for a subcarrier spacing is absent, it is interpreted as the UE having no preference on k0 for cross-slot scheduling for that subcarrier spacing. If the field is absent from the MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on k0 for cross-slot scheduling.

	preferredK2
Indicates the UE's preferred value of k2 (slot offset between DCI and its scheduled PUSCH - see TS 38.214 [19], clause 6.1.2.1) for cross-slot scheduling for power saving. Value is defined for each subcarrier spacing (numerology) in units of slots. sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, sl4 corresponds to 4 slots, and so on. If a value for a subcarrier spacing is absent, it is interpreted as the UE having no preference on k2 for cross-slot scheduling for that subcarrier spacing. If the field is absent from the MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on k2 for cross-slot scheduling.

	preferredRRC-State

Indicates the UE's preferred RRC state. The value idle is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_IDLE. The value inactive is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_INACTIVE. The value connected is indicated if the UE prefers to revert an earlier indication to leave RRC_CONNECTED state. The value outOfConnected is indicated if the UE prefers to be released from RRC_CONNECTED and has no preferred RRC state to transition to. The value connected can only be indicated if the UE is configured with connectedReporting.


