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Beginning of Changes
4.7.7.3
APN Rate Control

The APN Rate Control is configured in the PDN GW or in the SCEF. The PDN GW or SCEF can send an APN Uplink Rate Control command to the UE using the PCO information element.

The APN Uplink Rate Control applies to data PDUs sent on that APN by either Data Radio Bearers (S1-U) or Signalling Radio Bearers (NAS Data PDUs).

The rate control information is separate for uplink and downlink and in the form of:

-
a positive integer 'number of packets per time unit', and
-
an indication as to whether or not exception reports can still be sent if this rate control limit has been met, and

-
if the UE indicated support for it, an integer 'number of additional allowed exception report packets per time unit' once the rate control limit has been reached.

UEs supporting APN Rate Control shall support the 'number of additional allowed exception report packets per time unit' and shall provide an indication to the CN at PDN connection establishment.
NOTE 1:
Pre-Rel-14 UEs do not support the 'number of additional allowed exception report packets per time unit' and do not send an indication to the CN at PDN connection establishment.
The UE shall comply with this uplink rate control instruction. If the UE exceeds the uplink 'number of packets per time unit', the UE may still send uplink exception reports if allowed and the 'number of additional allowed exception reports per time unit' has not been exceeded. The UE shall consider this rate control instruction as valid until it receives a new one from either PDN GW or from SCEF or the last PDN connection using this APN is released.
The PDN GW or SCEF realises the APN rate control based on a 'maximum allowed rate' per direction. If PDN GW or SCEF provided the 'number of additional allowed exception report packets per time unit' to the UE, then the 'maximum allowed rate' is equal to the 'number of packets per time unit' plus the 'number of additional allowed exception report packets per time unit'. Otherwise, the 'maximum allowed rate' is equal to the 'number of packets per time unit'. 

NOTE 2:
Pre-Rel-14 UEs understand only the 'number of packets per time unit', and, if an indication that exception reports are allowed has been sent to such UEs, there is a risk that exception report packets are discarded by the PDN GW or SCEF. To overcome this problem, the PDN GW or SCEF can still apply a configured 'number of additional allowed exception report packets per time unit' even though not sent to pre-Rel-14 UEs.
The PDN GW or SCEF may enforce the uplink rate by discarding or delaying packets that exceed the 'maximum allowed rate'. The PDN GW or SCEF shall enforce the downlink rate by discarding or delaying packets that exceed the downlink part of the 'maximum allowed rate'.

NOTE 3:
It is assumed that the Serving PLMN Rate is sufficiently high to not interfere with the APN Rate Control as the APN Rate Control, if used, is assumed to allow fewer messages. NAS PDUs related to exception reports are not subject to the Serving PLMN Rate Control.
Next Change
5.7.4
PDN GW

The PDN GW maintains the following EPS bearer context information for UEs. Table 5.7.4-1 shows the context fields for one UE.

For emergency attached UEs which are not authenticated, IMEI is stored in context.

Table 5.7.4-1: P‑GW context

	Field
	Description
	E-UTRAN
	UTRAN/
GERAN

	IMSI
	IMSI (International Mobile Subscriber Identity) is the subscriber permanent identity.
	X
	X

	IMSI-unauthenticated-indicator
	This is an IMSI indicator to show the IMSI is unauthenticated.
	X
	X

	ME Identity
	Mobile Equipment Identity (e.g. IMEI/IMEISV).
	X
	X

	MSISDN
	The basic MSISDN of the UE. The presence is dictated by its storage in the HSS.
	X
	X

	Selected CN operator id
	Selected core network operator identity (to support network sharing as defined in TS 23.251 [24]). 
	X
	X

	RAT type
	Current RAT
	X
	X

	Trace reference
	Identifies a record or a collection of records for a particular trace.
	X
	X

	Trace type
	Indicates the type of trace
	X
	X

	Trigger id
	Identifies the entity that initiated the trace
	X
	X

	OMC identity
	Identifies the OMC that shall receive the trace record(s).
	X
	X

	For each APN in use:

NOTE:
The following entries are repeated for each APN.

	APN in use
	The APN currently used, as received from the S-GW.
	X
	X

	APN AMBR
	The maximum aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers, which are established for this APN.
	X
	X

	APN Rate Control
	The APN Rate Control limits the maximum number of uplink/downlink packets and the maximum number of additional exception report packets per a specific time unit (e.g. minute, hour, day, week) for this APN. It includes an indication as to whether or not Exception reports may still be sent when the limit has been met.
	X
	

	For each PDN Connection within the APN:

NOTE:
The following entries are repeated for each PDN connection within the APN.

	IP Address(es)
	IPv4 address and/or IPv6 prefix
	X
	X

	PDN type
	IPv4, IPv6, IPv4v6 or Non-IP
	X
	X

	S‑GW Address in Use (control plane)
	The IP address of the S‑GW currently used for sending control plane signalling.
	X
	X

	S‑GW TEID for S5/S8 (control plane)
	S‑GW Tunnel Endpoint Identifier for the S5/S8 interface for the control plane. (For GTP-based S5/S8 only).
	X
	X

	S‑GW Address in Use (user plane)
	The IP address of the S‑GW currently used for sending user plane traffic. (For PMIP-based S5/S8 only).
	X
	X

	S‑GW GRE Key for downlink traffic (user plane)
	Serving GW assigned GRE Key for the S5/S8 interface for the user plane for downlink traffic. (For PMIP-based S5/S8 only).
	X
	X

	P‑GW IP address for S5/S8 (control plane)
	P‑GW IP address for the S5/S8 for the control plane signalling. 
	X
	X

	P‑GW TEID for S5/S8 (control plane)
	P‑GW Tunnel Endpoint Identifier for the S5/S8 control plane interface. (For GTP-based S5/S8 only).
	X
	X

	P‑GW Address in Use (user plane)
	The IP address of the P‑GW currently used for sending user plane traffic. (For PMIP-based S5/S8 only).
	X
	X

	P‑GW GRE Key for uplink traffic (user plane)
	PDN GW assigned GRE Key for the S5/S8 interface for the user plane for uplink traffic. (For PMIP-based S5/S8 only).
	X
	X

	MS Info Change Reporting support indication
	The MME and/or SGSN serving the UE support(s) procedures for reporting User Location Information and/or User CSG Information.
	X
	X

	MS Info Change Reporting Action
	Denotes whether the MME and/or the SGSN is/are requested to send changes in User Location Information change.
	X
	X

	CSG Information Reporting Action
	Denotes whether the MME and/or the SGSN is/are requested to send changes in User CSG Information change.

This field denotes separately whether the MME/SGSN are requested to send changes in User CSG Information for (a) CSG cells, (b) hybrid cells in which the subscriber is a CSG member, and (c) hybrid cells in which the subscriber is not a CSG member, or any combination of the above.
	X
	X

	Presence Reporting Area Action
	Denotes whether the MME and/or the SGSN is/are requested to send changes of UE presence in Presence Reporting Area.This field denotes separately the Presence Reporting Area identifier and the list of Presence Reporting Area elements.
	X
	X

	BCM
	The negotiated Bearer Control Mode for GERAN/UTRAN.
	
	X

	Default Bearer
	Identifies the default bearer within the PDN connection by its EPS Bearer Id. The default bearer is the one which is established first within the PDN connection. (For GTP based S5/S8 or for PMIP based S5/S8 if multiple PDN connections to the same APN are supported).
	X
	X

	EPS PDN Charging Characteristics
	The charging characteristics of this PDN connection e.g. normal, prepaid, flat-rate and/or hot billing.
	
	

	Serving PLMN-Rate-Control
	The Serving PLMN-Rate-Control limits the maximum number of uplink/downlink messages per a specific time unit (e.g. minute, hour, day, week) for a PDN connection.
	X
	

	3GPP PS Data Off Status
	Current 3GPP PS Data Off status of the UE.
	
	

	For each EPS Bearer within the PDN Connection:

NOTE 1:
The following entries defining the EPS Bearer specific parameters are included within the set of parameters defining the PDN Connection.

NOTE 2:
The following entries are stored only for GTP-based S5/S8.

	EPS Bearer Id
	An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN
	X
	X

	TFT
	Traffic Flow Template
	X
	X

	S‑GW Address in Use (user plane)
	The IP address of the S‑GW currently used for sending user plane traffic.
	X
	X

	S‑GW TEID for S5/S8 (user plane)
	S‑GW Tunnel Endpoint Identifier for the S5/S8 interface for the user plane.
	X
	X

	P‑GW IP address for S5/S8 (user plane)
	P‑GW IP address for user plane data received from PDN GW.
	X
	X

	P‑GW TEID for S5/S8 (user plane)
	P‑GW Tunnel Endpoint Identifier for the GTP Based S5/S8 interface for user plane.
	X
	X

	EPS Bearer QoS
	ARP, GBR, MBR, QCI.
	X
	X

	Charging Id
	Charging identifier, identifies charging records generated by S‑GW and PDN GW.
	X
	X


Next Change
5.7.5
UE

The UE maintains the following context information. Table 5.7.5-1 shows the context fields. A GERAN or UTRAN capable UE maintains in addition the context information as described in a similar UE context table in TS 23.060 [7].

Table 5.7.5-1: UE context

	Field
	Description

	IMSI
	IMSI (International Mobile Subscriber Identity) is the subscriber's permanent identity.

	EMM State
	Mobility management state EMM-REGISTERED, EMM-DEREGISTERED.

	GUTI
	Globally Unique Temporary Identity.

	ME Identity
	Mobile Equipment Identity – (e.g. IMEI/IMEISV) Software Version Number.

	Tracking Area List
	Current Tracking area list.

	last visited TAI
	A TAI which is contained in the TA list the UE registered to the network and which identifies the tracking area last visited by the UE.

	Selected NAS Algorithm
	Selected NAS security algorithm.

	Selected AS Algorithm
	Selected AS security algorithms.

	eKSI
	Key Set Identifier for the main key KASME. Also indicates whether the UE is using security keys derived from UTRAN or E-UTRAN security association

	KASME
	Main key for E-UTRAN key hierarchy based on CK, IK and Serving network identity.

	NAS Keys and COUNT
	KNASint, KNASenc, and NAS COUNT parameter.

	Temporary Identity used in Next update (TIN)
	This parameter is used internally by the UE to memorise which temporary ID it has to indicate in the Attach Request and RAU/TAU Request as specified in clause 4.3.5.6.

	UE Specific DRX Parameters
	Preferred E-UTRAN DRX cycle length

	Active Time value for PSM
	UE specific Active Time value allocated by MME for power saving mode handling.

	Extended idle mode DRX parameters
	Extended idle mode DRX parameters received from the MME.

	Allowed CSG list
	The Allowed CSG list, which is under both user and operator control, indicates the list of CSG IDs and the associated PLMN where the UE is a member.

	Operator CSG list
	The Operator CSG list, which is under exclusive Operator control, indicates the list of CSG IDs and the associated PLMN where the UE is a member.

	For each active PDN connection:

	APN in Use
	The APN currently used. This APN shall be composed of the APN Network Identifier and the default APN Operator Identifier, as specified in TS 23.003 [9], clause 9.1.2.

	APN-AMBR
	The maximum aggregated uplink and downlink MBR to be shared across all Non-GBR bearers, which are established for this APN.

	Assigned PDN Type
	The PDN Type assigned by the network (IPv4, IPv6, IPv4v6 or Non-IP).

	IP Address(es)
	IPv4 address and/or IPv6 prefix

	Header Compression Configuration
	ROHC configuration and context(s) for IP header compression for Control Plane CIoT EPS optimisation.

	Default Bearer
	Identifies the default bearer within the PDN connection by its EPS Bearer Id. The default bearer is the one which is established first within the PDN connection.

	WLAN offloadability
	Indicates whether the traffic associated with this PDN Connection is allowed to be offloaded to WLAN using the WLAN/3GPP Radio Interworking feature or if it shall be kept on 3GPP access (see clause 4.3.23). The indication may contain separate values per RAT (E-UTRA and UTRA).

	APN Rate Control
	The APN Rate Control limits the maximum number of uplink packets and the maximum number of additional exception report packets per a specific time unit (e.g. minute, hour, day, week) for this APN. It includes an indication as to whether or not Exception reports may still be sent when the limit has been met.

	Serving PLMN-Rate-Control
	The Serving PLMN-Rate-Control limits the maximum number of NAS Data PDUs per deci hour sent uplink using the Control Plane CIoT EPS Optimisation for a PDN connection.

	For each EPS Bearer within the PDN connection

	EPS Bearer ID
	An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN.

	TI
	Transaction Identifier

	EPS bearer QoS
	GBR and MBR for GBR bearer.

	TFT
	Traffic Flow Template.


End of Changes
