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1. Introduction
Push services are growing fast in the network to reduce singling load and UE battery, especially for large proportion of smart phone applications, paging surge would happen in some cases. In this document, we discuss the potential problem that RNC may face for paging handling.
2. Discussion
As known, push service such as push mail, twitter service update or presence service update are becoming widely used in current wireless network since large amount of smart phone end users. Such push services as well as some advertisement pushing would potentially cause paging storm that RNC would lack of handling capability or enough resources to page all UEs.

When this happen, normally RNC will delay or discard some of the paging. It would be better for RNC to differentiate UEs to first guarantee the high priority UEs and services to be handled. In the current specification, RNC would recognize the service type based on paging cause, so it would be no problem for RRC algorithm to handle CS or voice services for example. However, RNC is lack of UE subscribe information that are not in RRC connected state. This would lead RNC blindly delay or discard some high priority UE paging   

From above analysis, it could be concluded that it would be better for RNC handling paging if CN could inform the UE subscribe information to RNC. When PDP context is active, SGSN would have UE subscribe information stored, thus once paging is triggered, SGSN would add such subscribe information as ARP field into the PAGING message.

Proposal: It is proposed to solve this issue to add Allocation/Retention priority into Iu PAGING message, as it is show 
3. Conclusion
It is proposed to RAN3 to discuss the issue relative to the push services in UTRAN network.
We notice our proposal focus on UTRAN but the push service issue may be also extended to E-UTRAN and we invit RAN3 to consider this aspect during the discussion.

Regarding at UTRAN aspect we kindly ask RAN3 to agree the proposal in annex and then Huawei will be happy to provide the relative CR. 
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8.15
Paging

8.15.1
General

The purpose of the Paging procedure is to enable the CN to request the UTRAN to contact that UE. The procedure uses connectionless signalling.

8.15.2
Successful Operation
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Figure 16: Paging procedure. Successful operation.

The CN initiates the procedure by sending a PAGING message. The PAGING message shall contain the following IEs:

-
CN Domain Indicator
-
Permanent NAS UE Identity
-
DRX Cycle Length Coefficient (if available)

The PAGING message may contain following IEs:

-
Temporary UE Identity
-
Paging Area
-
Paging Cause
-
Non Searching Indication
-
Global CN-ID

-
CSG Id List
-
Allocation/Retention Priority
The CN Domain Indicator IE shall be used by the RNC to identify from which CN domain the paging request originates.

The Permanent NAS UE Identity IE (i.e. IMSI) shall be used by the UTRAN paging co-ordination function to check if a signalling connection towards the other CN domain already exists for this UE. In that case, the radio interface paging message shall be sent via that connection instead of using the paging broadcast channel.

The Temporary UE Identity IE (e.g. TMSI) is the temporary identity of the user (allocated by that CN Domain) which can be used in a radio interface paging message. If the Temporary UE Identity IE is not included in the PAGING message, the RNC shall use the Permanent NAS UE Identity instead – if no signalling connection exists.

If NNSF is active, and the Temporary UE Identity IE is not included in the PAGING message, the PAGING message shall include the Global CN-ID IE and, in case this PAGING message is originated from the CS domain, the RNC may start the T NNSF timer and store the Permanent NAS UE Identity IE along with the related Global CN-ID IE until the T NNSF timer has expired.
The Paging Area IE shall be used by the RNC to identify the area in which the radio interface paging message shall be broadcast in case no signalling connection, as described above, already exists for the UE. If the Paging Area IE is not included in the PAGING message, the whole RNC area shall be used as Paging Area – if no signalling connection exists for that UE.

The Paging Cause IE shall indicate to the RNC the reason for sending the PAGING message. The paging cause is transferred transparently to the UE.

The Non Searching Indication IE shall, if present, be used by the RNC to decide whether the UTRAN paging co-ordination function needs to be activated or not. In the absence of this IE, UTRAN paging co-ordination shall be performed.

The DRX Cycle Length Coefficient IE may be included in the PAGING message, and if present, the UTRAN shall, when applicable, use it for calculating the paging occasions for the UE.

A list of CSG IDs may be included in the PAGING message. If included, the UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.
The Allocation/Retention Priority IE may be included in the PAGING message. If included, RNC may consider UE subscribe information according to Allocation/Retention Priority IE in case of congestion, when processing the PAGING.
It should be noted that each PAGING message on the Iu interface relates to only one UE and therefore the RNC has to pack the pages into the relevant radio interface paging message.
The core network is responsible for the paging repetition over the Iu interface.
#Partially Omitted
9.1.23
PAGING

This message is sent by the CN to request the UTRAN to page a specific UE.

Direction: CN ( RNC.

Signalling bearer mode: Connectionless.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	CN Domain Indicator
	M
	
	9.2.1.5
	
	YES
	ignore

	Permanent NAS UE Identity
	M
	
	9.2.3.1
	
	YES
	ignore

	Temporary UE Identity
	O
	
	9.2.3.2
	
	YES
	ignore

	Paging Area ID
	O
	
	9.2.1.21
	
	YES
	ignore

	Paging Cause
	O
	
	9.2.3.3
	
	YES
	ignore

	Non Searching Indication
	O
	
	9.2.1.22
	
	YES
	ignore

	DRX Cycle Length Coefficient
	O
	
	9.2.1.37
	
	YES
	ignore

	Global CN-ID 
	O
	
	9.2.1.46
	
	YES
	ignore

	CSG Id List
	
	0 to < maxnoofCSGId >
	
	
	YES
	ignore

	      >CSG Id
	M
	
	9.2.1.85
	
	
	

	Allocation/Retention priority
	
	
	
	
	
	

	>Priority Level
	O
	
	INTEGER {spare (0), highest (1), .., lowest (14), no priority (15)} (0..15)
	Desc.: This IE indicates the priority of the PAGING.

Usage:

Values between 1 and 14 are ordered in decreasing order of priority, '1' being the highest and '14' the lowest.

Value 0 shall be treated as a logical error if received.
	YES
	ignore

	>Queuing Allowed
	O
	
	ENUMERATED(queuing not allowed, queuing allowed)
	Desc.: This IE indicates whether the PAGING can be placed into a paging queue or not.

Usage:

Queuing of the PAGING is allowed

Queuing of the PAGING is not allowed. The IE could be used to determine whether the paging has to be transmitted to UE immediately.
	YES
	ignore


	Range bound
	Explanation

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.
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