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1. Introduction
For the content of RAN Paging, the following IEs have been agreed and captured in the XnAP [1]:

· UE Identity Index Value
· UE Paging Identity
· Paging DRX
· RAN Paging Area 
However, the IEs Paging Priority and Assistance Data for Paging are still FFS. In this contribution, we will further discuss the FFS and provide relevant proposals.

2. Discussion
The definition and value range for the IEs UE Identity Index Value, UE Paging Identity and Paging DRX are pending to RAN2. In this contribution, we will only focus on the Paging Priority and Assistance Data for Paging.
2.1  Paging Priority 

For CN paging, AMF will provide Paging Priority to RAN to schedule the paging for ECM IDLE mode UEs. As RRC_INACTIVE state is transparent to CN, RAN paging in RRC_INACTIVE state is also transparent to CN. Whether need to and how to prioritize the RAN paging for RRC_INACTIVE state is the issue we should focus on.
Same as CN paging, in case of massive UEs are under paging, NG-RAN node should be able to prioritize the RAN paging, to guarantee the high priority services. If not indicating the paging priority in RAN paging, the neighbor gNBs may not be able to prioritize the paging.
Proposal 1: It’s essential to prioritize RAN paging to guarantee the high priority services in case of massive UEs are under paging.

However, what’s the paging policy should be applied for RAN paging? should it be aligned with CN paging policy or RAN can decide it itself?

 Currently, it’s already captured in the SA2 spec 23.501[2]:

· For a UE in RRC Inactive state RAN may, for certain QoS flows, use the DSCP in TOS (IPv4) / TC (IPv6) information received in the IP header containing the UE's IP address (the inner IP header) and associated QoS profile as input for the paging policies applied in RAN for RAN paging.

Base on the agreements of SA2 and the analysis above, we see not necessary to ensure the consistence between RAN paging policy and CN paging policy. RAN will decide the paging priority itself according to the DSCP information in the header of the incoming data. The paging policy may be different between RAN paging and CN paging. Thus, NG RAN node should schedule the CN paging and RAN paging separately. 
Proposal 2: The serving gNB will generate the paging priority for RAN paging, and this will be provided to the neighbor gNBs in the RAN paging message.

In a certain area, different UEs in the inactive mode may be served by different gNBs and may be allocated with different RNAs, and the RNAs may be overlapped. The following figure shows an example, if the same service of the UEs in different RNAs are assigned with different paging priorities and the paging priorities will be sent to a certain gNB in the overlapping area via RAN Paging message, which may make the scheduling of RAN paging a bit mess in that gNB.  
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Figure 1. Example of different RAN paging policies in different RNAs

Base on the discussion above, to avoid the confusion for RAN paging scheduling, we should assume the gNBs should apply the same paging policy.
Proposal 3: The gNBs nearby should apply the same/similar paging policy.

2.2  Assistance Data for Paging

The IE Assistance Data for Paging is introduced in S1 Paging message to optimize the S1 paging procedure. As the tabular below, it includes Assistance Data for Recommended Cells, Assistance Data for CE capable UEs and Paging Attempt Information.

9.2.1.103
Assistance Data for Paging

This IE provides assistance information for paging optimisation.

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

	Assistance Data for Recommended Cells
	O
	
	9.2.1.104
	

	Assistance Data for CE capable UEs
	O
	
	9.2.1.108
	

	Paging Attempt Information 
	O
	
	9.2.1.110
	


In LTE Paging Optimization, Assistance Data for Recommended Cells are provided by the last serving eNB during UE context release, MME store such kind of information and include it in the following S1 paging message. The IE includes some recommended eNBs and cells, in which UE is likely to be found. By using this IE the range of S1 paging could be greatly reduced, then signalling overhead could be reduced for S1 paging.
In NR RRC_INACTIVE state, UE is well controlled in the RAN-based notification area, the anchor gNB should know the area where the UE is located, so it could page the UE via Xn interface to the target gNBs within the current RNA, and it could provide different RAN Paging area for the gNBs. An example, RNA includes three gNBs and 6 cells, gNB A(anchor gNB, cell 1, cell 2), gNB B( cell 3, cell4) and gNB C(cell5, cell 6), to page the UE, gNB A may indicate gNB B to page the UE in cell 3 and cell4, indicate gNB C to page the UE in cell 5 and cell 6. This information could be provided in the IE RAN Paging Area in Xn Paging message.
Observation 1: Assistance Data for Recommended Cells is not needed for RAN paging, the information could be provided to the target gNBs via the IE RAN Paging Area.

The Assistance Data for CE capable UEs is defined and to be used for coverage enhancement capable UEs. This is not supported in the first phase, so no need to include this information.
Observation 2: Assistance Data for CE capable UEs is not needed for RAN paging.

The Paging Attempt Information is initially introduced for CE mode paging, base on the paging count info, eNB could adjust the repetition of the paging for CE capable UEs. However, in the final version, it’s not limited to use such kind of info for CE mode paging, how to use it is not specified.
In NR, to guarantee the RAN paging, it’s reasonable to support the repetition of the RAN paging. The anchor gNB should responsible for the paging repetition; it may re-send the RAN Paging to the other gNBs according to it’s policy if there’s no response for the previous RAN Paging. To our understanding the Paging Attempt Information is not essential except for CE mode paging. We assume not need to include this information in Xn Paging.

Observation 3: it’s reasonable to support RAN paging repetition, anchor gNB responsible for the repetition and re-send the RAN paging to the other gNBs. 

Observation 4: Paging Attempt Information is not needed for RAN paging.
Base on the observations above, and we do not see any other assistance information is needed to be provided in the RAN Paging, so we’d like to propose:
Proposal 4: Remove the IE Assistance Data for Paging from RAN Paging.
Base on the discussion in section 2.1 and 2.2, the following proposal is provided:

Proposal 5: Discuss and agree the stage 3 TP for RAN paging in section 5.
3. Conclusion
In this contribution, we further discussed the content of RAN paging, mainly focus on the FFS and provided the following observations and proposals:
Observation 1: Assistance Data for Recommended Cells is not needed for RAN paging, the information could be provided to the target gNBs via the IE RAN Paging Area.

Observation 2: Assistance Data for CE capable UEs is not needed for RAN paging.

Observation 3: it’s reasonable to support RAN paging repetition, anchor gNB responsible for the repetition and re-send the RAN paging to the other gNBs. 

Observation 4: Paging Attempt Information is not needed for RAN paging.
Proposal 1: It’s essential to prioritize RAN paging to guarantee the high priority services in case of massive UEs are under paging.

Proposal 2: The serving gNB will generate the paging priority for RAN paging, and this will be provided to the neighbor gNBs in the RAN paging message.

Proposal 3: The gNBs nearby should apply the same/similar paging policy.

Proposal 4: Remove the IE Assistance Data for Paging from RAN Paging.
Proposal 5: Discuss and agree the stage 3 TP for RAN paging in section 5.
4. References
[1] TS 38.423 v0.4.0
[2] TS 23.501 v1.5.0  
5. Text Proposal for TS 38.423 (based on v0.4.0)
<<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>
8.2.5
RAN Paging

8.2.5.1
General

The purpose of the RAN Paging procedure is to enable the gNB1 to request paging of a UE in gNB2.

The procedure uses non UE-associated signalling.

8.2.5.2
Successful operation
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Figure 8.2.5.2-1: RAN Paging: successful operation

The RAN Paging procedure is triggered by gNB1 by sending the PAGING message to gNB2, in which the necessary information e.g. UE Paging Identity should be provided.

The Paging Priority IE may be included in the RAN PAGING message, and if present gNB2 may use it to prioritize paging.



8.2.5.3
Unsuccessful Operation

Not applicable.

8.2.5.4
Abnormal Condition

Not applicable.

<<<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.1.1.7
RAN PAGING
This message is sent by the gNB1 to gNB2 to page a UE.

Direction: gNB1 ( gNB2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	UE Identity Index Value
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	UE Paging Identity
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	Paging DRX
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	ignore

	RAN Paging Area
	M
	
	
	Editor’s Note: IE type is FFS.
	YES
	reject

	Paging Priority
	O
	
	9.2.x
	
	YES
	ignore

	
	
	
	
	
	
	


Editor’s Note: Message structure and IEs need further checking and completion. Further details FFS. 
<<<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2. x
Paging Priority

This element indicates the paging priority for paging a UE.

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

	Paging Priority
	M
	
	ENUMERATED (PrioLevel1, PrioLevel2, PrioLevel3, PrioLevel4, PrioLevel5, PrioLevel6, PrioLevel7, PrioLevel8, …) 
	Lower value codepoint indicates higher priority.


<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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