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1 Introduction
In RAN2 113bis-e meeting, the following agreements were made about e-DRX [1]:
Agreements:
1. RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

2. At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)

3. RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).

4. eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC

5. RAN2 confirms that CN paging and RAN paging use the same paging frame offset and first PDCCH monitoring occasion in PO, which are configured by RAN without involvement of CN.

6. RAN2 confirms that SI modification mechanism from LTE is used as a baseline for SI change (other than ETWS and CMAS), i.e. by using an eDRX acquisition period and a flag to indicate SI modification for eDRX in Short Message (e.g. systemInfoModification-eDRX)

In this contribution, we give some detailed views on how e-DRX works for Redcap Devices.
2 Discussion
2.1 How e-DRX works for RRC INACTIVE
RAN2 has decided to support for extended DRX for Redcap UEs during RAN2#113bis-e and has reached the consensus that RAN decides and configures e-DRX via RRC for RRC_INACTIVE while the details are left FFS.
The first question is how RAN coordinated with the CN when deciding the e-DRX cycles. A possible solution is Alternative 3 of solution 38 in TR 23.724. As captured, the UE negotiates with AMF for idle mode e-DRX cycle for CN paging and negotiates with the gNB for inactive mode e-DRX cycle for RAN paging while the latter should be up to the value used for the UE's idle mode e-DRX cycle as provided by the AMF, or up to the maximum value allowed based on the NAS retransmission timers (whichever is lower). In this case, it is natural that CN provides necessary assistance information on e-DRX configuration to RAN by reusing “CN Assistance Information for RRC INACTIVE IE”. On the other side, some companies suggested that RAN provides necessary e-DRX assistance information for RRC_INACTIVE to CN so that CN can estimate when the UE is unreachable. Well, we agree the intension that CN should be aware whether the UE is not reachable or not. But if RAN configures the UE with an e-DRX cycle in RRC-INACTIVE up to the value used for the UE's idle mode e-DRX cycle, the CN can roughly estimate when the UE is reachable. So the assistance information the other way around seems not necessary.
As in LTE, UE in RRC_INACTIVE cannot be configured with e-DRX for RRC_INACTIVE when e-DRX for RRC _IDLE is not configured.
Proposal 1: UE in RRC_INACTIVE cannot be configured with e-DRX for RRC_INACTIVE when e-DRX for RRC _IDLE is not configured.
Proposal 2: From RAN2’s point of view, RAN is assumed to use the assistance information provided by CN when deciding the e-DRX cycles for RRC_INACTIVE but not to provide e-DRX assistance information to CN.
The next question is whether the UE can use two e-DRX PTW (PH, PTW_start). Currently for CN paging the PTW provided to UE via NAS signalling during attach/TAU is set according to the paging strategy by the core network, along with other factors such as SFN misalignment among gNBs, latency of N2 interface, gNB scheduling and so on. For RAN paging, some of these same factors may potentially affect RAN paging PTW, for example synchronization inaccuracy and gNB processing time. Since the CN is expected to have the overall knowledge of the synchronization performances in both the UE and the gNB, it seems feasible that the CN configures the PTW for both CN and RAN paging for simplicity. Also, we think the e-DRX cycle contributes more than the PTW to the power consumption gain. As such, RAN to configure a separate PTW configuration seems not needed. And we also need to notice that the start of the paging window is uniformly distributed within the PH frame by UE-ID and the e-DRX cycle across 4 paging starting points and the separate e-DRX cycles will lead to separate PTW_start which is not power efficient for the UE.
	PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4


As such, the RAN do not need to configure e-DRX PTW (PH, PTW_start). i.e., PTW start/ PTW length is given by AMF and provided to UE via NAS during attach/TAU.
Proposal 3: A common PTW configuration is provided for RRC_IDLE and for RRC_INACTIVE, i.e., PTW start/ PTW length is given by AMF and provided to UE via NAS during attach/TAU.
The last question is how the UE use these two e-DRX cycles and a common PTW. A simple way is that the UE does not adopt separate (e-DRX cycle, PTW) for RAN paging and CN paging but applies the shortest value of the two e-DRX cycles and the common PTW to receive both RAN paging and CN paging And within the common PTW, the UE is only required to monitor one of its legacy (PF, PO) during the paging window for either CN paging or RAN paging, and outside of the PTW the UE monitors no paging occasions (POs).
As an example, the framework for establishing the e-DRX for inactive UE is illustrated below and the detailed discussion can be further discussed in WI.

[image: image1]
Fig. 1 The framework for e-DRX for inactive UE
Notes:
· AMF passes the UE's accepted idle mode e-DRX cycle length value to NG-RAN: idle mode e-DRX cycle, PTW
· NG-RAN configures the UE with an e-DRX cycle in RRC-INACTIVE up to the value for the UE's idle mode e-DRX cycle as provided by the AMF or up to a predefined seconds: inactive mode e-DRX cycle;
· When idle mode e-DRX and inactive mode e-DRX is configured, UEs in RRC_INACTIVE monitor the paging occasions (POs) during common PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} and monitor no paging occasions (POs) outside common PTW. 
· The UE is only required to monitor one of its legacy (PF, PO) during the paging window either for CN paging or RAN paging.
Hence, we propose:
Proposal 4: For UE in RRC_INACTIVE, RAN2 is suggested to consider a common e-DRX cycle and a common PTW scheme for paging monitoring for less specification impact.

· Common e-DRX cycle:

· idle mode e-DRX cycle is given by AMF;
· inactive mode e-DRX cycle is given by RAN;
· common e-DRX cycle: min{ e-DRX cycle given by AMF, e-DRX cycle given by RAN }
· Common PTW:
· PTW start/ PTW length is given by AMF;

· When idle mode e-DRX and inactive mode e-DRX is configured, UEs in RRC_INACTIVE monitor the paging occasions (POs) during common PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} and monitor no paging occasions (POs) outside common PTW.
· The UE is only required to monitor one of its legacy (PF, PO) during the paging window.
Proposal 5: An LS is required to send to SA2/CT1 to confirm the feasibility of common e-DRX cycle and a common PTW scheme for E-DRX in RRC_INACTIVE.
2.2 Other issues of e-DRX
The first question is the impact of H-SFN. For Rel-13 e-DRX, RAN2 agreed to have 10 bits to indicate H-SFN and included H-SFN into SIB1 in principle. NR can consider the same way. And another approach is that 1~2 LSBs are delivered over MIB which can be beneficial in avoiding SIB1 acquisition if UE has a high-fidelity clock such that the UE is not needed to read SIB1 at every exit from e-DRX cycle. For example, with the 1 bit within MIB, the clock-drift of 20.48 secs can be adjusted with MIB reading only. However, considering the limited size of MIB, it can be further confirmed by RAN1 of the feasibility.
Proposal 6: RAN2 is suggest to specify H-SFN in SIB1. FFS if part bits conveyed by MIB can be used. 
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1: UE in RRC_INACTIVE cannot be configured with e-DRX for RRC_INACTIVE when e-DRX for RRC _IDLE is not configured.
Proposal 2: From RAN2’s point of view, RAN is assumed to use the assistance information provided by CN when deciding the e-DRX cycles for RRC_INACTIVE but not to provide e-DRX assistance information to CN.

Proposal 3: A common PTW configuration is provided for RRC_IDLE and for RRC_INACTIVE, i.e., PTW start/ PTW length is given by AMF and provided to UE via NAS during attach/TAU.
Proposal 4: For UE in RRC_INACTIVE, RAN2 is suggested to consider a common e-DRX cycle and a common PTW scheme for paging monitoring for less specification impact.

· Common e-DRX cycle:

· idle mode e-DRX cycle is given by AMF;
· inactive mode e-DRX cycle is given by RAN;
· common e-DRX cycle: min{ e-DRX cycle given by AMF, e-DRX cycle given by RAN }
· Common PTW:
· PTW start/ PTW length is given by AMF;

· When idle mode e-DRX and inactive mode e-DRX is configured, UEs in RRC_INACTIVE monitor the paging occasions (POs) during common PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} and monitor no paging occasions (POs) outside common PTW.
· The UE is only required to monitor one of its legacy (PF, PO) during the paging window.
Proposal 5: An LS is required to send to SA2/CT1 to confirm the feasibility of common e-DRX cycle and a common PTW scheme for E-DRX for RRC_INACTIVE.
Proposal 6: RAN2 is suggest to specify H-SFN in SIB1. FFS if part bits conveyed by MIB can be used. 
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