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1 Introduction
In this contribution, we discuss remaining open issues for enhanced eDRX (>10.24s) in RRC_INACTIVE.
2 Discussion
2.1 PTW mechanism for enhanced eDRX in RRC_INACTIVE
[bookmark: OLE_LINK78]In RAN2#121bis-e meeting, the following agreement has been reached [1]:
	· [bookmark: OLE_LINK76]If this is even a valid case (we will decide later): In an overlapped PH: Within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.




Currently, TeDRX,RAN must be shorter than or equal to TeDRX,CN according to the RRC specification [2]:
	ran-ExtendedPagingCycle
The extended DRX (eDRX) cycle for RAN-initiated paging to be applied by the UE. Value rf256 corresponds to 256 radio frames, value rf512 corresponds to 512 radio frames and so on. Value of the field indicates an eDRX cycle which is shorter or equal to the IDLE mode eDRX cycle configured for the UE.



It was agreed in RAN2#121 meeting that the value range for TeDRX,CN will also apply for TeDRX,RAN, i.e., hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024. Therefore, all the TeDRX values can be expressed as 2n (0 ≤ n ≤ 10). The modulo operation (H-SFN mod TeDRX) is equivalent to taking the least significant n bits of H-SFN as illustrated in Figure 1 below. 
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[bookmark: _Ref134098427]Figure 1 Illustration of UE_ID_H mod TeDRX as a bit-wise operation

With the condition that TeDRX,RAN  ≤ TeDRX,CN, the equations for CN and RAN PH for a single H-SFN can be visualized in Figure 2 below. 
In this example, TeDRX,CN = 256 and TeDRX,RAN = 64. For the hyper-frame to be considered as PH for CN paging, bits [h0:h7] of H-SFN must match bits [u0-u7] of UE_ID_H. For the hyper-frame to be considered as PH for RAN paging, bits [h0:h5] of H-SFN must match bits [u0-u7] of UE_ID_H. But, if bits [h0:h7] = [u0:u7], then bits [h0:h5] must always be = [u0:u5]. In other words, any hyper-frame satisfying the PH for CN condition also satisfies PH for RAN condition, i.e., all PHs for CN paging coincide with a PH for RAN paging. 
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	TeDRX,RAN = 64 Hyper-frames

	
	RAN PH condition: Bits [u0:u5] match bits [h0:h5]


[bookmark: _Ref134098440]Figure 2 Illustration of CN and RAN PH condition for one Hyper-frame (H-SFN)

[bookmark: OLE_LINK87][bookmark: OLE_LINK90]Observation 1: With the condition that TeDRX,RAN ≤ TeDRX,CN  and with the agreed range for TeDRX,CN and TeDRX,RAN,  all PHs for CN coincide with a PH for RAN, i.e., there is no PH with only CN PTW in it.
Currently, PTW lengths for CN and RAN can have different values without any limitation. However, we think that there is no motivation to configure a RAN PTW length that is smaller than the CN PTW length. The motivation for going into RRC_INACTIVE state is to improve the reachability of the UE by reducing the latency for paging compared to RRC_IDLE state. Therefore, the PTW length for RAN should always be longer than or equal to the PTW length for CN.
Observation 2: There is no motivation to configure a RAN PTW length that is smaller than the CN PTW length.
Proposal 1: PTW length for RAN is always longer than or equal to PTW length for CN.
With the proposals above, there are 2 cases remaining to consider for RRC_INACTIVE (illustrated in Figure 3 below):
1. [bookmark: _Ref134098619]During PTWRAN only
2. When PTWCN and PTWRAN are overlapping
In other words, the case for PTWCN only (not overlapping with PTWRAN) can be ruled out as illustrated Figure 3 below.
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[bookmark: _Ref131581174]Figure 3 PTW mechanism for RRC_INACTIVE
This will greatly reduce the complexity of the enhanced eDRX INACTIVE operation, because there is need to specify how to determine T in an overlapped PH within CN PTW and outside RAN PTW. In other words, the case in the agreement quoted above can be ruled out.
[bookmark: OLE_LINK88]Proposal 2: RAN2 confirms that the following case is not valid: In an overlapped PH, within CN PTW and outside RAN PTW.

2.2 Capability for supporting enhanced eDRX
[bookmark: OLE_LINK79]In the RAN2#121bis-e meeting, the following agreement was reached regarding the UE capabilities:
	· UE can support Rel-18 enhanced eDRX, only if it supports Rel-17 RRC_IDLE eDRX. TBD if it must also support Rel-17 RRC_INACTIVE eDRX.



Therefore, RAN2 needs to discuss whether the Rel-18 enhanced eDRX capability relies on the existing capability for Rel-17 INACTIVE eDRX.
Note that that having a dependency between two capabilities will force all UEs implementing Rel-18 enhanced eDRX for RRC_INACTIVE to implement Rel-17 eDRX for RRC_INACTIVE as well (i.e., with shorter eDRX cycles). We think that the UEs should have the freedom to choose which eDRX version to implement. There may be some use cases that only require long eDRX cycles for RRC_INACTIVE such as smart meters. If the capabilities are independent, those UEs will not have to implement and test Rel-17 eDRX for RRC_INACTIVE, which will reduce the deployment cost of the UEs.
[bookmark: OLE_LINK89]Observation 3: Making Rel-18 enhanced eDRX capability dependent on Rel-17 eDRX capability for RRC_INACTIVE will force all UEs to implement short eDRX cycles and impact the implementation effort for some UEs.
Proposal 3: A UE supporting Rel-18 enhanced eDRX does not have to support Rel-17 RRC_INACTIVE eDRX, i.e., Rel-18 and Rel-17 RRC_INACTIVE eDRX capabilities are independent.
3 Conclusion
In this contribution, we discuss some further considerations for supporting Enhanced eDRX in RRC_INACTIVE and have the following observations and proposals:
PTW mechanism:
Observation 1: With the condition that TeDRX,RAN ≤ TeDRX,CN  and with the agreed range for TeDRX,CN and TeDRX,RAN,  all PHs for CN coincide with a PH for RAN, i.e., there is no PH with only CN PTW in it.
Observation 2: There is no motivation to configure a RAN PTW length that is smaller than the CN PTW length.
Proposal 1: PTW length for RAN is always longer than or equal to PTW length for CN.
Proposal 2: RAN2 confirms that the following case is not valid: In an overlapped PH, within CN PTW and outside RAN PTW.

UE capability for Rel-18 enhanced eDRX INACTIVE:
Observation 3: Making Rel-18 enhanced eDRX capability dependent on Rel-17 eDRX capability for RRC_INACTIVE will force all UEs to implement short eDRX cycles and impact the implementation effort for some UEs.
Proposal 3: A UE supporting Rel-18 enhanced eDRX does not have to support Rel-17 RRC_INACTIVE eDRX, i.e., Rel-18 and Rel-17 RRC_INACTIVE eDRX capabilities are independent.
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