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1. Introduction

This paper discuss how to deliver the rule on the Sx interface and propose a way forward.
2. Discussion
In last CT4 meeting, TS 29.244 introduces the PDR, FAR, URR, QER and Sx session related messages. The PDI in the PDR is per SDF/Application ID basis. In each PDR, it refers to one or more IDs of FAR, URRor QER. The FAR, URR and QER may present all the QoS, charging, and forwarding policy applies on the SDFs/Application IDs.
The current FAR, URR, QER IE definition mixes all the parameters of different enforcement level together, 

	Octet 1 and 2
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that Sx session
	X
	X
	X
	QER ID

	Precedence
	
	
	
	
	
	

	Gate status UL/DL 
	
	
	
	
	
	

	Maximum bitrate
	
	
	
	
	
	

	Guaranteed bitrate
	
	
	
	
	
	

	Transport level marking
	
	
	
	
	
	

	Extension Header
	
	
	
	
	
	


Take the QER as the example, Maximum bitrate can be APN AMBR of the session, or bearer level MBR, or the SDF level MBR, and GBR can be bearer level GBR or SDF level GBR. 

The control plane should provide for one PDR on GBR SDF, at least the QER which the MBR/GBR value set to bearer level MBR/GBR, and the other QER which the MBR/GBR value set to SDF level MBR/GBR

For example the UE have:

Session level rule (if any): QER_I;

Bearer level QER A;

Bearer level QER B (GBR) :

	IEI
	value

	QER ID
	QER_B

	GBR
	10

	MBR
	15


SDF/Application level (non GBR);

SDF/Application level (GBR) QER_S2; 

	IEI
	value

	QER ID
	QER_S2

	GBR
	5

	MBR
	7.5


SDF/Application level (GBR) QER_S3;

	IEI
	value

	QER ID
	QER_S3

	GBR
	5

	MBR
	7.5


Three PDRs: PDR_S1, PDR_S2 and PDR_S3; and PDR_S1, the association between the rules listed in the following table from the CP to the UP:

	Rule ID
	Precedence
	PDI
	QER IDs

	PDR_S1
	1
	PDI_S1
	QER_I

	PDR_S2
	2
	PDI_S2
	QER_B

	
	
	
	QER_S2

	PDR_S3
	3
	PDI_S3
	QER_B

	
	
	
	QER_S3


For some parameter in rules, such as the Gate status UL/DL, Transport level marking in FAR, only apply to a certain PDR, the user plane perform Gate status/Transport marking on the packets match PDI is enough. However, the session QER APN AMBR like QER_I, is referenced by all the non GBR PDR of the session. The bearer MBR/GBR like QER_B is referenced by all the GBR PDR related to the Bearer. For example, the user plane not only need enforce QER_B to the packets match the PDI_S2, but also the QER_S2; As the QER_B and the QER_S2/S3 have the same content (rule ID, GBR, MBR) with different values, how to reflect the reference between the rules of same type and how the user plane enforce these rules accordingly is not clear. URR definition in current TS has the same issue . So, it’s necessary to indicate the rule level, then the UP can enforce the rule rightly. For such motivation, the following  alternatives solutions are provided:

· Alternative1: 

Introduce an indication in the QER, explicitly indicate the user plane it is a session level, bearer level or SDF level rules. By reading the indication in the QER, the user plane can determine the QER apply to all the PDRs of the session, or shared by part of the PDRs, or specific for only one PDR. The user plane will determine the enforcement sequence based on the reference, for example, the user plane will perform the SDF QoS before the bearer QoS to make the bandwidth resource more efficient used.

	Octet 1 and 2
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that Sx session
	X
	X
	X
	QER ID

	Rule level
	M
	Session level, bearer level, SDF level
	
	
	
	

	Precedence
	
	
	
	
	
	

	Gate status UL/DL 
	
	Present if rule level is set to SDF level
	
	
	
	

	Maximum bitrate
	
	Set to APN AMBR if rule level is set to Session level

Set to bearer MBR if rule level is set to bearer level

Set to SDF MBR if rule level is set to SDF level
	
	
	
	

	Guaranteed bitrate
	
	Set to bearer GBR if rule level is set to bearer level

Set to SDF GBR if rule level is set to SDF level
	
	
	
	

	Transport level marking
	
	Present if rule level is set to SDF level
	
	
	
	

	Extension Header
	
	
	
	
	
	


Pros: Explicit indication make the user plane simpler to determine the rule enforcement sequence, and the reference between different rules is clearer..
Cons: introduce extra indication in the rules; 
· Alternative2:  

The CP will provide all QER in each associated PDR as specified in current TS and enhance the user plane functionality as the following: when receiving the rules, the user plane shall traverse all the PDRs to create the reference between PDRs and QERs, to derive that the QER included in only one PDR is on SDF level, and the QER included in more than one PDR is on bearer or session level. Base on the derivation, the user plane determine which rule should be enforcement first, and this will make the user plane very complicated

For example, to QER_B, it will be associated to all the GBR SDF PDR like PDR_S2 related to the bearer, the user plane shall traverse all the PDRs and derive the QER_B is associated to more than one PDR, PDR_S1/S2. Determine QER_B is a bearer level QER, and should be performed after QER_S1 and QER_S2.

Pros: avoid introduce extra indication in the rules.

Cons: The user plane have to traverse all the PDRs to create the reference between PDRs and QERs, and derive QER included in only one PDR is SDF level, QER included in more than one PDR is on bearer/session level. Based on the derivation, the user plane determine which rule should be enforcement first, and this will make the user plane very complicated.

· Summary  

Based on the above analysis, it is proposed to agree the alternative1 as the standard way forward. FAR and URR definition in current TS is not clear either, for the same reason, an explicit indication should be added in the FAR and URR. The Rule level is not chnegd by a modify bearer therfore the IE should be only provided in the Create Rule IE's.
4. Proposal

It is proposed to agree the alternative1 as the standard way forward, and make the following changes to 3GPP TS 29.244.
* * * First Change * * * *

Table 7.5.2-4: Create FAR IE within Sx Session Establishment Request
	Octet 1 and 2
	
	Create FAR IE Type = 3 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	FAR ID
	M
	This IE shall uniquely identify the FAR among all the FARs configured for that Sx session.
	
	
	
	FAR ID

	Rule level
	M
	Bearer level, SDF/Application ID level
	x
	x
	x
	

	Apply Action
	M
	This IE shall indicate the action to apply to the packets, See subclause 4.x.
	
	
	
	Apply Action

	Forwarding parameters
	
	This IE shall be present when the Apply-Action requests the packets to be forwarded. It may be present otherwise. 

When present, it shall contain the forwarding instructions to be applied by the UP function when the Apply-Action requests the packets to be forwarded. 

See table 7.5.2-5.
	
	
	
	Forwarding Parameters

	Buffering parameters
	
	This IE may be present. 

When present, it shall contain the buffering instructions to be applied by the UP function when the Apply-Action requests the packets to be buffered. See table 7.5.2-6.
	
	
	
	Buffering Parameters


* * * Second Change * * * *

Table 7.5.2-7: Create URR IE within Sx Session Establishment Request 
	Octet 1 and 2
	
	Create URR IE Type = 6 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	URR ID
	M
	This IE shall uniquely identify the URR among all the URRs configured for that Sx session.
	
	
	
	URR ID

	Rule level
	M
	Session level, Bearer level, SDF/Application ID level
	x
	x
	x
	

	Measurement Key
	
	
	
	
	
	

	Reporting Triggers
	
	
	
	
	
	


Editor’s note: additional and conditions of Ies are FFS.
Table 7.5.2-8: Create QER IE within Sx Session Establishment Request 
	Octet 1 and 2
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that Sx session
	X
	X
	X
	QER ID

	Rule level
	
	Session level, Bearer level, SDF/Application ID level
	x
	x
	x
	

	Precedence
	
	
	
	
	
	

	Gate status UL/DL 
	C
	Present if rule level is set to SDF level
	
	
	
	

	Maximum bitrate
	C
	Set to APN AMBR if rule level is set to Session level

Set to bearer MBR if rule level is set to bearer level

Set to SDF MBR if rule level is set to SDF level
	
	
	
	

	Guaranteed bitrate
	C
	Set to bearer GBR if rule level is set to bearer level

Set to SDF GBR if rule level is set to SDF level
	
	
	
	

	Transport level marking
	C
	Present if rule level is set to SDF level
	
	
	
	

	Extension Header
	
	
	
	
	
	


* * * End of Changes * * * *
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