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[bookmark: _GoBack]Introduction
Following text related to CN-initiated paging and the paging DRX cycle for a UE in RRC_IDLE state is defined in 3GPP TS 38.300, sub-clause 9.2.5 [1].
Paging DRX cycle length is configurable:
-	A default DRX cycle for CN paging is configurable via system information;
-	A UE specific DRX cycle for CN paging is configurable via UE dedicated signalling;
This contribution, which is a revised version of R2-1712525, discusses some further aspects on the NR DRX concept for UEs in RRC_IDLE state.
[bookmark: _Hlk489879766]In addition, in an LS from TSG SA2 on Supported features by 5GC for E-UTRA connected to 5G CN [2], a question is raised to RAN2 on expected maximum DRX value for NR in Release 15. Based on the discussion in this paper, a draft LS response is provided in [3].
[bookmark: _Ref178064866]Discussion
In LTE the System Frame Number (SFN) consists of 10 bits in total, 8 bits explicitly included in MIB (systemFrameNumber) and 2 bits implicitly carried by the physical layer, which allows for a maximum DRX cycle of 10.24 seconds. Longer DRX cycles, up to 2.91 hours are supported by means of the Hyper SFN concept, a bit string consisting of 10 bits provided in SIB1. A default DRX cycle (defaultPagingCycle) is broadcasted in SIB2 with any of the values 32, 64, 128 or 256 radio frames. The defaultPagingCycle field was introduced with the DRX feature in Rel-8 and have not been extended with more DRX cycle values since then, although the SFN length of 10 bits potentially would allow for much longer DRX cycles. The defaultPagingCycle in SIB2 is also used for calculation of the modification period of system information.
Also in NR it is expected that various types of UEs will have different requirements on power savings and latency, thus a wide range of DRX intervals similar to what is defined in LTE will be needed in NR over time. A systemFrameNumber field consisting of 10 bits is defined in the Master Information Block (MIB) in 3GPP TS 38.331 [4], which potentially allows for DRX cycles up to an interval of 10.24 seconds. However, given that TSG SA2 do not intend to work on any CN (5GC) enhancements related to support of extended DRX1 within the timeframe of Rel-15 (ref. incoming LSs from TSG SA2 in [2] and [5]), it seems likely that no NAS negotiated DRX cycles longer than the default DRX cycle value broadcasted in system information will be supported in the scope of the current release. For that reason, it is reasonable to only support a set of default DRX cycles (or default paging cycles) in Rel-15.
Note 1:	It is assumed that TSG SA2 in their LS [2] and [5] are referring to the E-UTRA definition of the extended DRX feature, i.e. a NAS negotiated paging cycle replacing the defaultPagingCycle broadcasted in system information.
[bookmark: _Toc502741459][bookmark: _Toc502742166][bookmark: _Toc502911143][bookmark: _Toc503447452]Only the DRX cycles defined as default paging cycles (in which one value is broadcasted in system information) are supported in Rel-15.
Given that the LTE default DRX value range (32, 64, 128 or 256 radio frames) has been kept unchanged since its definition in Rel-8, and no divergent requirements for NR is known at this stage, it seems reasonable to assume the same default DRX value range in NR as in LTE, despite the systemFrameNumber field length of 10 bits in MIB [4] which potentially would allow for longer DRX cycles than 2.56 seconds.
For a minimum DRX value, it is likely of small use (or of no use at all) to define a shorter DRX cycle than 32 radio frames, at least for a UE in RRC_IDLE state.
For this reason, we propose to define the same default paging cycles in NR as is defined in LTE.
[bookmark: _Toc485050477][bookmark: _Toc485419511][bookmark: _Toc485419542][bookmark: _Toc489882013][bookmark: _Toc490143694][bookmark: _Toc490143712][bookmark: _Toc490143768][bookmark: _Toc490143809][bookmark: _Toc490149994][bookmark: _Toc490155903][bookmark: _Toc490231751][bookmark: _Toc490262230][bookmark: _Toc502741460][bookmark: _Toc502742167][bookmark: _Toc502911144][bookmark: _Toc503447453]NR to support four default paging cycles of 32, 64, 128 and 256 radio frames. The maximum paging cycle length supported in Rel-15 is therefore 2.56 seconds.
As defined in 3GPP TS 38.300 [1], a default DRX cycle is provided in system information in each NR cell and a UE specific DRX cycle can be configured via UE dedicated signaling.
[bookmark: _Hlk502844549][bookmark: _Hlk502844585][bookmark: _Hlk503196204][bookmark: _Hlk502844948]Provided the default DRX cycle broadcasted in the serving cell is not the shortest possible DRX cycle (from the defined set of default DRX cycles), and the broadcasted DRX cycle does not meet e.g. the UE latency requirements, the UE shall be able to request for a shorter DRX cycle by means of NAS signaling. In other words, the UE shall use the shortest of the UE specific DRX cycle, if allocated by upper layers, and the default DRX cycle broadcasted in system information. This UE behavior has already been agreed for a UE in RRC_INACTIVE state (“The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle”), but the same behavior need to be agreed also for a UE in RRC_IDLE state.
A request for a longer DRX cycle than the default DRX cycle broadcasted in system information will not be supported in Rel-15 for the reasons as discussed above.
[bookmark: _Toc502911145][bookmark: _Hlk503196273][bookmark: _Toc503447454]A UE in RRC_IDLE shall use the shortest of the UE specific DRX cycle, if allocated by upper layers, and the default DRX cycle broadcasted in system information.
[bookmark: _Hlk502845020][bookmark: _Toc502741461][bookmark: _Toc502742168][bookmark: _Hlk502911212]The UE request for a shorter DRX cycle is sent in a NAS message corresponding to the Attach Request and Tracking Area Update Request messages to the CN (5GC). The UE selected DRX cycle is then provided to the gNB in the paging message and at the establishment of the 5GC-RAN connection (e.g. as part of the UE context setup information) to enable RAN paging while the UE is in RRC_INACTIVE state.
The UE may request for a shorter paging cycle (within the range of the defined set of default DRX cycles) if the broadcasted paging cycle does not meet e.g. the UE latency requirements.

Conclusion
Based on the discussion in this paper we propose the following:
Proposal 1	Only the DRX cycles defined as default paging cycles (in which one value is broadcasted in system information) are supported in Rel-15.
Proposal 2	NR to support four default paging cycles of 32, 64, 128 and 256 radio frames. The maximum paging cycle length supported in Rel-15 is therefore 2.56 seconds.
Proposal 3	A UE in RRC_IDLE shall use the shortest of the UE specific DRX cycle, if allocated by upper layers, and the default DRX cycle broadcasted in system information.

We also make the following observation:
1. [bookmark: _Hlk503196399]The UE may request for a shorter paging cycle (within the range of the defined set of
default DRX cycles) if the broadcasted paging cycle does not meet e.g. the UE latency requirements.
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