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1 Introduction
In Rel-17, NR supports to configure eDRX for RedCap UE in RRC INACTIVE/IDLE. According to TS 38.304 spec, if eDRX is used to page UE, 12 bits of UE identity index is used for the PF and PO calculation. However, the maximum UE Identity Index for NR over NGAP/XnAP/F1AP is 10 bits, thus, the paging function does not work properly. 

In this contribution, we will discuss above issues and give our proposals for CRs.

2 Discussion

According to TS 38.304 spec, if eDRX is used to page UE in RRC INACTIVE or RRC IDLE, 12 bits(5G-S-TMSI mod 4096) of UE identity index is used for the PF and PO calculation as below:
	The PF and PO for paging are determined by the following formulae:

SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)

Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns

UE_ID:

If an eDRX cycle is configured by RRC or upper layers and eDRX-Allowed is signalled in SIB1:

-
5G-S-TMSI mod 4096

else:

-
5G-S-TMSI mod 1024


However, only similar 10 bits UE Identity index IEs are defined in F1AP paging message, XnAP RAN paging message, and Core Network Assistance Information for RRC INACTIVE IE over NGAP as following:

	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].


Observation 1:  In current TS 38.304 spec in Rel-17, if eDRX is used for UE in RRC INACTIVE or RRC IDLE, 12 bits of UE identity index (5G-S-TMSI mod 4096) shall be used for PF and PO calculation. However, only 10 bits UE identity index is defined in current F1AP paging message, XnAP RAN paging message, and Core Network Assistance Information for RRC INACTIVE IE over NGAP.

Furthermore, simply extending the existing UE identity index to 12bits or adding a new choice item of 12bits in existing CHOICE structure does not solve the problem, because anchor gNB does not know whether an UE configured with eDRX will really use eDRX in the paging area (in fact, cell also need to broadcast the support for eDRX in System Information). Therefore, both the 10bits and 12bits UE identity index shall be provided together to the paging cell.

Observation 2:  Anchor gNB does not know whether an UE configured with eDRX will really use eDRX in the paging area (cell also need to broadcast the support for eDRX in System Information). Therefore, both the 10bits and 12bits UE identity index shall be provided together to the paging cell.

In addition, we find that similar issue has been raised in Rel-16 for eMTC at the RAN3#111 meeting, and CRs [1][2] for NGAP and XnAP were approved. In these two CRs, the new Extended UE Identity Index Value IE is introduced over NGAP and XnAP for eMTC. To minimize the impact on the specs, we propose to reuse this IE for NR by revising the semantics description as "specified in TS 36.304 [29] and TS 38.304[XX]" for NGAP and XnAP as below, and to add a new Extended UE Identity Index Value IE over F1AP. 
9.3.3.52
Extended UE Identity Index Value

This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 36.304 [29] and TS 38.304[33].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended UE Identity Index Value
	M
	
	BIT STRING (SIZE(16))
	


Proposal: In Rel-17, the length of UE identity index for eDRX Paging is not enough. To minimize the impact on the RAN3 specs, the following corrections are proposed: 

 - Reuse the existing Extended UE Identity Index Value IE (for eMTC) in NGAP/XnAP for NR (in Core Network Assistance Information for RRC INACTIVE IE and RAN paging message).
 - Introduce the new Extended UE Identity Index Value IE (12 bits) in F1 paging message.
The corresponding Rel-17 CRs for NGAP/XnAP/F1AP are provided in [3] [4] [5].
Conclusion
Observation 1:  In current TS 38.304 spec in Rel-17, if eDRX is used for UE in RRC INACTIVE or RRC IDLE, 12 bits of UE identity index (5G-S-TMSI mod 4096) shall be used for PF and PO calculation. However, only 10 bits UE identity index is defined in current F1AP paging message, XnAP RAN paging message, and Core Network Assistance Information for RRC INACTIVE IE over NGAP.

Observation 2:  Anchor gNB does not know whether an UE configured with eDRX will really use eDRX in the paging area (cell also need to broadcast the support for eDRX in System Information). Therefore, both the 10bits and 12bits UE identity index shall be provided together to the paging cell.

Proposal: In Rel-17, the length of UE identity index for eDRX Paging is not enough. To minimize the impact on the RAN3 specs, the following corrections are proposed: 

 - Reuse the existing Extended UE Identity Index Value IE (for eMTC) in NGAP/XnAP for NR. (in Core Network Assistance Information for RRC INACTIVE IE and RAN paging message).
 - Introduce the new Extended UE Identity Index Value IE (12 bits) in F1 paging message.
The corresponding Rel-17 CRs for NGAP/XnAP/F1AP are provided in [3] [4] [5].
References

[1] R3-210198, Correction on UE identity index for eMTC UE in RRC_INACTIVE, ZTE, Huawei, Qualcomm, Nokia, Nokia Shanghai Bell, Ericsson

[2] R3-210199, Correction on UE identity index for eMTC UE in RRC_INACTIVE, ZTE, Huawei, Qualcomm, Nokia, Nokia Shanghai Bell, Ericsson

[3] R3-230119 Correction on the UE identity index for paging RedCap UE to TS38.413

[4] R3-230120 Correction on the UE identity index for paging RedCap UE to TS38.423

[5] R3-230292 Correction on the UE identity index for paging RedCap UE to TS38.473


