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Based on the current specification, RRC_INACTIVE state is supported for eMTC UE connected to 5GC, but in some cases RAN Node cannot obtain some necessary UE information for RAN based paging scheduling when the UE is in RRC_INACTIVE state.
In this contribution, we will discuss the issue and give our proposals. 
Discussion
Based on the TS 36.304[1] description as follows, for UE in RRC_INACTIVE, if eDRX is configured, DRX cycle (T) is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle during the PTW, and DRX cycle (T) is determined by the RAN paging cycle outside the PTW. That means, the DRX Cycle(T) value is different during the PTW and outside the PTW. Thus, the eDRX parameters(to determine the PTW information), the RAN paging cycle and the the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle are necessary for RAN Node to determine the paging DRX cycle(T) used. 
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//SKIP THE UNRELATED PART//
The following Parameters are used for the calculation of the PF, i_s, PNB, and the NB-IoT paging carrier:
-	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 the UE 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. In RRC_INACTIVE state, if extended DRX is not configured by upper layers as defined in 7.3, 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. Otherwise, in RRC_INACTIVE state when extended DRX is configured by upper layers, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW.
//SKIP THE UNRELATED PART//


Observation 1: The following information are necessary for RAN Node to determine the DRX cycle(T) for UE in RRC_INACTIVE, if eDRX is configured: 
· The Paging eDRX Information;
· The shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle;
· The RAN paging cycle.
Based on the TS38.413[2], UE specific DRX can be included in Core Network Assistance Information for RRC INACTIVE IE, and Core Network Assistance Information for RRC INACTIVE can always be delivered to the anchor RAN node. Based on the current TS38.423 specification[3], only Paging DRX IE is included in the RAN PAGING, and the NR UE will determine the DRX cycle(T) by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, it can be assumed that the Paging DRX IE in RAN PAGING means the shortest of the RAN paging cycle and the UE specific paging cycle, if allocated by upper layers. Based on this assumption, the target RAN Node in RAN paging area can deduce the the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle.
Observation 2: The Paging DRX IE in RAN PAGING is assumed as the shortest of the RAN paging cycle and the UE specific paging cycle, if allocated by upper layers. Based on which, the target RAN Node in RAN paging area can deduce the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle.
Based on the TS38.413[2], Paging eDRX Information IEs can be included in Core Network Assistance Information for RRC INACTIVE IE, and Core Network Assistance Information for RRC INACTIVE can always be delivered to the anchor RAN node, but based on the current TS38.423 specification[3], the Paging eDRX Information IEs is not included in the RAN PAGING. Thus, the RAN Node in RAN paging Area(except the anchor RAN node) cannot obtain the Paging eDRX Information.
Observation 3: Based on the current specification, the target RAN Node in RAN paging area(except the anchor RAN node) cannot obtain the Paging eDRX Information.
Furthermore, for eMTC, the value range of RAN paging cycle[4] is [rf 32, rf64, rf128, rf 256, rf512, rf1024], and the value range of UE specific DRX[2] is [rf 32, rf64, rf128, rf 256], so the RAN paging cycle may be larger than the UE specific paging cycle. Since the Paging DRX IE in RAN PAGING is assumed as the shortest of the RAN paging cycle and the UE specific paging cycle, the RAN Node in RAN paging Area except the anchor RAN node cannot obtain the RAN paging cycle.
Observation 4: Based on the current specification, the target RAN Node in RAN paging area(except the anchor RAN node) cannot obtain the RAN paging cycle.
Since UE can always obtain the Paging eDRX Information and RAN paging cycle parameters, UE in RRC_INACTIVE will monitor PAGING with the RAN paging cycle outside the PTW, but the target RAN Node in RAN paging area can only send PAGING with the shortest of the RAN paging cycle and the UE specific paging cycle, if allocated by upper layers (and the default paging cycle), whatever in the PTW or outside the PTW. Thus, outside the PTW, the UE monitors paging with a larger DRX cycle that that the RAN Node uses to send paging, the UE may miss the RAN paging outside the PTW.
Observation 5: Based on the current specification, the UE in RRC_INACTIVE may miss the RAN paging outside the PTW.
To solve this issue, the RAN paging cycle and Paging eDRX Information IEs should be included in the RAN PAGING message of XnAP specification.
Proposal 1: The RAN paging cycle and Paging eDRX Information IEs are included in the RAN PAGING message of XnAP specification.
Based on the proposal 2, we provide the draft CR for TS 38.423[5].
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Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: The following information are necessary for RAN Node to determine the DRX cycle(T) for UE in RRC_INACTIVE, if eDRX is configured: 
· The Paging eDRX Information;
· The shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle;
· The RAN paging cycle.
Observation 2: The Paging DRX IE in RAN PAGING is assumed as the shortest of the RAN paging cycle and the UE specific paging cycle, if allocated by upper layers. Based on which, the target RAN Node in RAN paging area can deduce the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle.
Observation 3: Based on the current specification, the target RAN Node in RAN paging area(except the anchor RAN node) cannot obtain the Paging eDRX Information.
Observation 4: Based on the current specification, the target RAN Node in RAN paging area(except the anchor RAN node) cannot obtain the RAN paging cycle.
Observation 5: Based on the current specification, the UE in RRC_INACTIVE may miss the RAN paging outside the PTW.

Proposal : The RAN paging cycle and Paging eDRX Information IEs are included in the RAN PAGING message of XnAP specification.
Based on the proposal , we provide the draft CR for TS 38.423[5].
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