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Introduction
Support of NR RedCap UEs would require some updates into F1 interface signalling, such as Paging. This paper discusses some of the impacts.
Discussion 
Support of Extended DRX in F1-AP 
In a gNB with split architecture, the F1 PAGING message is used when both RAN-based and CN-based paging messages are triggered. When a paging is needed, the gNB-CU formulates the message by aggregating all the paging information (e.g., cells where to page the UE) and sends a paging message to the gNB-DU. In terms of the current DRX, only the Paging DRX IE below is signalled during paging according to F1AP specification:
[bookmark: _Toc20955945][bookmark: _Toc29893063][bookmark: _Toc36557000][bookmark: _Toc45832448][bookmark: _Toc51763728][bookmark: _Toc64448897][bookmark: _Toc66289556][bookmark: _Toc74154669][bookmark: _Toc81383413]9.3.1.40	Paging DRX 
This IE indicates the Paging DRX as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX
	M
	
	ENUMERATED(32, 64, 128, 256, ...)
	Unit in radio frame.



When extended DRX (eDRX) is configured by higher layers for the NR UE, the gNB-DU will need more information to determine the final paging cycle for the NR UE, which exceeds the above IE’s codepoints. From the SA2 LS in [1], the eDRX range is from 2.56s, 5.12s, 10.24s, 20.48s, up to a maximum of 10485.76s for IDLE mode paging, and up to 10.24s for INACTIVE Paging. Therefore, an enhancement to F1 PAGING is needed and it is proposed to introduce a new NR Paging DRX information IE in F1 PAGING message.
Proposal 1: Introduce a new NR Paging DRX Information IE in F1 PAGING message
Similar to NG-AP and Xn-AP, both Paging eDRX cycles and PTW will need to be defined.
9.3.1.X	NR Paging eDRX Information
This IE indicates the NR Paging eDRX parameters for NR UE as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 38.304 [12].  Unit: [number of hyperframes].

	NR Paging Time Window
	O
	
	ENUMERATED 
(s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …)
	Unit: [1.28 second].



A CR for BL to F1AP is proposed in [2].

NR RedCap UE identification over F1 
From the WI status report, we can find the following RAN1 agreements:
	RAN1#106-e
Agreements:
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

	RAN2#115-e
Agreements online:
1. A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)




We can remark that RAN1 and RAN2 have agreed to support Msg1/Msg3 early identification for RedCap UEs, when RedCap UEs are using RedCap-specific RACH resources. In case of either Msg1 or Msg2 there will be an implicit RedCap UE indication in the lower layers (L1 in case of Msg1; LCID in MAC header in Msg3). Therefore, it can be correct to assume that the gNB-DU can identify that the UE is of NR RedCap UE type and inform the gNB-CU during the INITIAL UL RRC MESSAGE TRANSFER message as seen in the figure below.
Observation 1: Msg1 and Msg3 early identification for RedCap UEs have been supported by RAN1/RAN2
Proposal 2: the gNB-DU sends a RedCap indication to the gNB-CU during the INITIAL UL RRC MESSAGE TRANSFER message
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The gNB-CU can then accept the new UE and send a request for context setup, or deny it if any barring policy is operating in the network. Furthermore, as the CU is in charge of the cells, there is no need for another enhancement for barring since the CU is able to configure / control which gNB-DUs should serve RedCap UEs in which cells.
Proposal 3: No impacts to F1AP are foreseen for cell barring RedCap UE
3	Conclusion
Proposal 1: Introduce a new NR Paging DRX Information IE in F1 PAGING message
Observation 1: Msg1 and Msg3 early identification for RedCap UEs have been supported by RAN1/RAN2
Proposal 2: the gNB-DU sends a RedCap Indication to the gNB-CU during the INITIAL UL RRC MESSAGE TRANSFER message
Proposal 3: No impacts to F1AP are foreseen for cell barring RedCap UE
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