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Introduction
Based on the TS 36.304 specification, 16 bits of UE identity is used for PO and paging narrowband calculation, but based on current TS 38.423 specification, only 10bits of UE Identity Index Value can be included in Core Network Assistance Information for RRC INACTIVE IE, it is not enough.
In this contribution, we will discuss this issue and give our proposals. 
Discussion
Based on the TS 36.304 specification [1], when the eMTC UE connected to 5GC, 16 bits of UE identity is used for PO and paging narrow calculation as follows:
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//SKIP THE UNRELATED PART//
PF, PO, and PNB are determined by following formulae using the DRX parameters provided in System Information:
PF is given by following equation:
SFN mod T= (T div N)*(UE_ID mod N)
Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:
i_s = floor(UE_ID/N) mod Ns
If P-RNTI is monitored on MPDCCH, the PNB is determined by the following equation:
PNB = floor(UE_ID/(N*Ns)) mod Nn
The following Parameters are used for the calculation of the PF, i_s, PNB, and the NB-IoT paging carrier:
//SKIP THE UNRELATED PART//
-	UE_ID:
If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:
5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
5G-S-TMSI mod 16384, if P-RNTI is monitored on NPDCCH or MPDCCH.
else
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information.


Observation 1: Based on the RAN2 specification, 16 bits of UE identity (e.g. 5G-S-TMSI mod 16384) is used for PO and paging narrowband calculation for eMTC UE connected to 5GC.
Based on the TS 38.413 specification [2], only 10 bits of UE identity (e.g. UE Identity Index Value) can be included in Core Network Assistance Information for RRC INACTIVE IE as follows: 
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This IE provides assistance information for e.g. RRC_INACTIVE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Identity Index Value
	M
	
	9.3.3.23
	

	UE Specific DRX
	O
	
	Paging DRX
9.3.1.90
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	

	MICO Mode Indication
	O
	
	9.3.1.23
	

	TAI List for RRC Inactive
	
	1
	
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	

	>>TAI
	M
	
	9.3.3.11
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	

	Paging eDRX Information
	O
	
	9.3.1.154
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This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 38.304 [12] and TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity Index Value
	
	
	
	

	>Index Length 10
	
	
	
	

	>>Index Length 10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [12] and TS 36.304 [29].





That means only 10 bits of UE identity (e.g.UE Identity Index Value) can be delivered from AMF to eNB for eMTC UE in RRC_INACTIVE.
Observation 2: Based on the RAN3 specification, only 10 bits of UE identity can be delivered from AMF to eNB for eMTC UE in RRC_INACTIVE.
Based on the TS 38.423 specification [3], only 10 bits of UE identity (e.g. UE Identity Index Value) can be included in RAN PAGING as follows: 
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This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	CHOICE UE Identity Index Value
	M
	
	
	
	YES
	reject

	>Length-10
	
	
	
	
	
	

	>>Index Length-10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [33] and TS 36.304 [34].
	–
	

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.3.66
	
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for RAN Paging
	O
	
	9.2.3.41
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.3.91
	
	YES
	ignore





That means only 10 bits of UE identity (e.g.UE Identity Index Value) can be delivered from the anchor eNB to the eNB in RAN paging area for eMTC UE in RRC_INACTIVE.
Observation 3: Based on the RAN3 specification, only 10 bits of UE identity can be delivered from the anchor eNB to the eNB in RAN paging area for eMTC UE in RRC_INACTIVE.
Since UE can always have the full 5G-S-TMSI for PO and paging narrowband calculation, but eNB only has 10 bits of UE identity for PO and paging narrowband calculation for eMTC UE in RRC_INACTIVE. Thus, the PO and paging narrowband selected between UE and eNB for RAN paging maybe different, which will lead the RAN paging failure.
Observation 4: Based on the current specification, the PO and paging narrowband selected between UE and eNB for RAN paging maybe different, which will lead the RAN paging failure. 
To solve this issue, 16 bits of UE identity should be delivered from AMF to eNB for eMTC UE in RRC_INACTIVE(e.g. introduce 16 bits of UE Identity Index Value can be delivered in Core Network Assistance Information for RRC INACTIVE IE), and 16 bits of UE identity should be provided in RAN PAGING
Proposal 1: 16 bits of Extended UE Identity Index Value is introduced in NGAP Core Network Assistance Information for RRC INACTIVE IE.
Proposal 2: 16 bits of Extended UE Identity Index Value is introduced in XnAP RAN PAGING message.
Based on the proposal, we provide the draft CR for TS 38.413[4] and TS 38.423[5].
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Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: Based on the RAN2 specification, 16 bits of UE identity (e.g. 5G-S-TMSI mod 16384) is used for PO and paging narrowband calculation for eMTC UE connected to 5GC.
Observation 2: Based on the RAN2 specification, only 10 bits of UE identity can be delivered from AMF to eNB for eMTC UE in RRC_INACTIVE.
Observation 3: Based on the RAN3 specification, only 10 bits of UE identity can be delivered from the anchor eNB to the eNB in RAN paging area for eMTC UE in RRC_INACTIVE.
Observation 4: Based on the current specification, the PO and paging narrowband selected between UE and eNB for RAN paging maybe different, which will lead the RAN paging failure. 

Proposal 1: 16 bits of Extended UE Identity Index Value is introduced in NGAP Core Network Assistance Information for RRC INACTIVE IE.
Proposal 2: 16 bits of Extended UE Identity Index Value is introduced in XnAP RAN PAGING message.

Based on the proposal, we provide the draft CR for TS 38.413[4] and TS 38.423[5].
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