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1 Introduction
In RAN2 #105bis meeting, it was agreed to have a DRX cycle determination rule specific to power saving. How to enable the PS specific rule is FFS:
Agreements on I-DRX 

1. Define PS specific rule for DRX cycle determination in IDLE and INACTIVE, in the presence of different DRX cycle configuration (e.g. UE specific and default).  Aim at reusing existing mechanism (e.g. eDRX).  FFS how it is enabled.

2. DRX cycles are decided by network based on UE presence indications. Aim at reusing existing mechanism (e.g. eDRX).
In this document, we further discuss the PS specific rule and its enabling mechanism.
2 Discussion
According to TS 38.300 [1], UE in RRC_IDLE or RRC_INACTIVE will use the shortest of DRX cycles (configured via dedicated signalling or system information):
	The Paging DRX cycles are configured by the network:

1)
For CN-initiated paging, a default cycle is broadcast in system information;

2)
For CN-initiated paging, a UE specific cycle can be configured via NAS signalling;

3)
For RAN-initiated paging, a UE-specific cycle is configured via RRC signalling;

-
The UE uses the shortest of the DRX cycles applicable i.e. a UE in RRC_IDLE uses the shortest of the first two cycles above, while a UE in RRC_INACTIVE uses the shortest of the three.


RAN2 has agreed to extend the DRX cycle length to 10.24s for IDLE and INACTIVE mode in RAN2 #105 meeting:
Agreements

=>
RAN2 will consider extending the DRX cycle length to 10.24 in idle and inactive mode. 

=>
RAN2 will not study increasing it above 10.24s in this SID

Since the defaultPagingCycle in system information will affect all UEs camping on the cell, it is unlikely to be configured 10.24s. The 10.24s value is mainly for UE specific cycle. However, under the current DRX cycle rule (UE uses the shortest of the DRX cycles applicable), the cycle of 10.24s may never be applied.
For power saving purposes, RAN2 has considered a PS specific rule to reduce UE wakeup frequency. The details are to be decided.

2.1 PS specific DRX cycle determination rule 
In order for the UE to apply a longer DRX cycle, two options can be considered:
· Option 1: UE uses the UE specific DRX cycle.
According to TS 36.304 [2], if UE is configured with a DRX cycle of 5.12s, UE specific DRX cycle will be applied:
	T: DRX cycle of the UE. Except for NB-IoT, if a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512. Otherwise, T is determined by the shortest of theUE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. UE specific DRX is not applicable for NB-IoT. In RRC_INACTIVE state, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, if allocated by upper layers.


The similar scheme can be applied to NR, i.e. UE specific cycle is used under certain circumstances.
· Option 2: UE uses the longest of DRX cycles.
Another alternative is to use the longest of DRX cycles. In most cases, Option 2 is equivalent to Option 1 since the longest of DRX cycles is most likely to come from UE specific DRX cycle. However, the network can consider a second default cycle for power saving purposes, which can be longer than UE specific cycles. Then UE in need of saving power can use the default long cycle without requiring a long UE specific DRX cycle from the AMF. This scenario can be covered by “UE using the longest DRX cycle”.
Proposal 1: RAN2 to consider the following PS specific DRX cycle determination rule:
· Option 1: UE uses the UE specific DRX cycle.
· Option 2: UE uses the longest of DRX cycles.
2.2 Enabling of PS specific rule
Since not all UEs are willing to sacrifice traffic delay for power saving, the scope of PS specific rule needs to be discussed. 
· Option 1: When certain value (i.e. 5.12s or 10.24s) is configured for UE specific DRX cycle, the PS specific rule is applied.
In LTE, if UE is configured with an extended DRX value of 5.12s, UE will not obey the rule of “determining DRX cycle by the shortest cycles”. Since NR has agreed to extend the DRX cycle length to 10.24s, the simplest way to apply 10.24s is to follow in the footsteps of LTE and specify that UE will use UE specific DRX value when configured with 5.12s or 10.24s cycle, without introducing eDRX mechanism at current stage.
· Option 2: UE negotiates with AMF, and AMF notifies the gNB.
The drawback of Option 1 is lack of flexibility, i.e. the PS specific rule is confined to certain values. If the default DRX cycle is 0.32s and UE specific cycle is 1.28s, UE could only use 1.28s as the DRX cycle length. Another alternative is when UE includes its preferred DRX values in Initial Registration and Mobility Registration procedure, it also notifies the need of applying PS specific rule to the AMF. If accepted by AMF, AMF can indicate it to the gNB when sending PAGING message to the gNB.
Proposal 2: RAN2 to consider the following methods to enable PS specific DRX cycle determination rule:

· Option 1: When certain value (i.e. 5.12s or 10.24s) is configured for UE specific DRX cycle, the PS specific rule is applied.
· Option 2: UE negotiates with AMF, and AMF notifies the gNB.
3 Conclusion

The paper discusses the enabling of PS specific rule for I-DRX cycle determination and we propose:
Proposal 1: RAN2 to consider the following PS specific DRX cycle determination rule:

· Option 1: UE uses the UE specific DRX cycle.
· Option 2: UE uses the longest of DRX cycles.
Proposal 2: RAN2 to consider the following methods to enable PS specific DRX cycle determination rule:

· Option 1: When certain value (i.e. 5.12s or 10.24s) is configured for UE specific DRX cycle, the PS specific rule is applied.
· Option 2: UE negotiates with AMF, and AMF notifies the gNB.
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