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1. Introduction

This contribution proposes a SDF QoS format.
2. Reason for Change

TS 23.401 defines the following attributes associated with a QoS profiles for a dedicated bearer:

· QCI
· GBR

· MBR

· Allocation and Retention priority

In section 5.4.5 UE requested bearer resource modification (as of S2-086394), step 1 indicates that in the bearer resource allocation request from the UE to the network, the UE includes the QoS, which includes the QCI and, optionally, the GBR requirement of the SDF. Hence, it is clear that the QCI and GBR need to be included in the QoS parameters in this message. There is a note in TS 23.401 that indicates that in this version (Release-8), having MBR not equal to GBR is not supported, and so it is less clear whether the MBR should be included
NOTE: the standardized QCI characteristics are defined in 3GPP TS 23.203

However, for the bearer modification procedures, the only procedure that requires a NAS message is the UE requested bearer modification.
3. Conclusions

· TS 23.401 provides guidelines on how to map Rel8 to/from pre-Rel8 QoS parameters in Annex E. It is clear from this annex that the mapping is one-to-one; hence, we propose that the endoding of parameters that are common to both Rel8 and pre-Rel8 QoS should be the same.

· Since MBR applies only to GBR bearers, and the only case supported in this release is MBR == GBR, we propose that whether MBR should be sent is a debatable point. If MBR is sent, we will have to handle error cases for when MBR != GBR. At the same time, the IE should be flexible to allow for expansion in the future.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v 0.5.0
* * * First Change * * * *
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* * * Second Change * * * *

6.5.3.2
UE requested bearer resource allocation procedure initiation

In order to request the allocation of bearer resources for new service data flows, the UE shall send a BEARER RESOURCE ALLOCATION REQUEST message to the MME, start timer T3480 and enter the state PROCEDURE TRANSACTION PENDING.


The UE shall include the QCI SDF QoS and may specify a value for the GBR requirement of the Service Data Flow.

* * * Third Change * * * *

<Proposed change in revision marks>

8.3.3
Activate dedicated EPS bearer context request

8.3.3.1
Message definition

This message is sent by the network to the UE to request activation of a dedicated EPS bearer context associated with the same PDN address(es) and APN as an already active default EPS bearer context. See table 8.3.3.1.

Message type:
ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.3.1: ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Activate dedicated EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	
	Linked EPS bearer identity
	Linked EPS bearer identity

9.9.4.3
	M
	FFS
	FFS

	
	SDF QoS
	SDF quality of service

9.9.4.11
	M
	LV
	4-6

	
	Uplink TFT
	Traffic flow template

9.9.4.12
	O
	TLV
	3-257

	
	Negotiated QoS
	Quality of service

9.9.4.9
	O
	TLV
	14-18

	
	Negotiated LLC SAPI
	LLC service access point identifier

9.9.4.4
	O
	TV
	2

	
	Radio priority
	Radio priority

9.9.4.10
	O
	TV
	1

	
	Packet flow Identifier
	Packet flow Identifier

9.9.4.5
	O
	TLV
	3

	FFS
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253


Editor's note: The inclusion of the Negotiated LLC SAPI is FFS.

8.3.3.2
Uplink TFT

This IE shall be included if a linked EPS bearer without the uplink TFT has already been activated. This IE provides the UE with uplink packet filters.
8.3.3.3
Negotiated QoS

If the UE supports A/Gb mode or Iu mode or both, the network may include the corresponding pre‑Rel-8 QoS parameter values of a PDP context.
8.3.3.4
Negotiated LLC SAPI

If the UE supports A/Gb mode, the network may include this IE.
8.3.3.5
Radio priority

If the UE supports A/Gb mode, the network may include this IE.
8.3.3.6
Packet flow identifier
If the UE supports A/Gb mode, the network may include this IE. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include this IE.
8.3.3.7
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
* * * Fourth Change * * * *

8.3.6
Activate default EPS bearer context request

8.3.6.1
Message definition

This message is sent by the network to the UE to request activation of a default EPS bearer context. See table 8.3.6.1.

Message type:
ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.6.1: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Activate default EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	
	SDF QoS
	SDF quality of service

9.9.4.11
	M
	LV
	4-6

	FFS
	PDN address
	PDN address

9.9.4.6
	O
	TLV
	7-23

	FFS
	Access point name
	Access point name

9.9.4.1
	O
	TLV
	3-102

	FFS
	Uplink TFT
	Traffic flow template

9.9.4.12
	O
	TLV
	3-257

	FFS
	Negotiated QoS
	Quality of service

9.9.4.9
	O
	TLV
	14-18

	FFS
	Negotiated LLC SAPI
	LLC service access point identifier

9.9.4.4
	O
	TV
	2

	FFS
	Radio priority
	Radio priority

9.9.4.10
	O
	TV
	1

	FFS
	Packet flow Identifier
	Packet flow Identifier

9.9.4.5
	O
	TLV
	3

	FFS
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253

	FFS
	ESM cause
	ESM cause

9.9.4.2
	O
	FFS
	FFS


Editor's note: The inclusion of the Negotiated LLC SAPI is FFS.

8.3.6.2
PDN address

If the IP addresses of the UE are allocated during the default bearer context activation procedure, this IE shall be included by the network to assign IPv4 and/or IPv6 addresses to the UE.

8.3.6.3
Access point name

When the UE did not provide the APN in the PDN CONNECTIVITY REQUEST message which triggered the default bearer activation procedure, the network shall include this IE in order to provide the APN to which the activated default bearer context is associated.

8.3.6.4
Uplink TFT

This IE may be included in the message to provide the UE with uplink packet filters for the default bearer.

8.3.6.5
Negotiated QoS

If the UE supports A/Gb mode or Iu mode or both, the network may include the corresponding pre‑Rel-8 QoS parameter values of a PDP context.
8.3.6.6
Negotiated LLC SAPI

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.7
Radio priority

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.8
Packet flow identifier
If the UE supports A/Gb mode, the network may include this IE. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include this IE.
8.3.6.9
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
8.3.6.10
ESM cause
The network shall include this IE, if the network allocated a PDN address of a PDN type which is different from the PDN type requested by the UE.

* * * Next Change * * * *
8.3.8
Bearer resource allocation request

This message is sent by the UE to the network to request allocation of a dedicated bearer resource. See table 8.3.8.1.

Message type:
BEARER RESOURCE ALLOCATION REQUEST

Significance:

dual

Direction:


UE to network

Table 8.3.8.1: BEARER RESOURCE ALLOCATION REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Bearer resource allocation request message identity
	Message type

9.8
	M
	V
	1

	
	Linked EPS bearer identity
	Linked EPS bearer identity

9.9.4.3
	M
	FFS
	FFS

	
	Required SDF QoS
	SDF quality of service

9.9.4.11
	M
	LV
	4-6

	
	UL/DL TFT
	Traffic flow template

9.9.4.12
	M
	LV
	2-256

	FFS
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253


* * * Next Change * * * *

8.3.16
Modify EPS bearer context request

8.3.16.1
Message definition

This message is sent by the network to the UE to request modification of an active EPS bearer context. See table 8.3.16.1.

Message type:
MODIFY EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.16.1: MODIFY EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Modify EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	
	New SDF QoS
	SDF quality of service

9.9.4.11
	O
	TLV
	5-7

	FFS
	Uplink TFT
	Traffic flow template

9.9.4.12
	O
	TLV
	3-257

	FFS
	New QoS
	Quality of service

9.9.4.9
	O
	TLV
	14-18

	FFS
	Negotiated LLC SAPI
	LLC service access point identifier

9.9.4.4
	O
	TV
	2

	FFS
	Radio priority
	Radio priority

9.9.4.10
	O
	TV
	1

	FFS
	Packet flow Identifier
	Packet flow Identifier

9.9.4.5
	O
	TLV
	3

	FFS
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253


Editor's note: The inclusion of the Negotiated LLC SAPI is FFS.

8.3.16.2
New SDF QoS

When the QoS of the EPS bearer context is modified, the network shall include the modified SDF QoS assigned to the EPS bearer context.

8.3.16.3
Uplink TFT

This IE provides the UE with uplink packet filters.
8.3.16.4
New QoS

If the UE supports A/Gb mode or Iu mode or both, the network may include the corresponding pre‑Rel-8 QoS parameter values of a PDP context.
8.3.16.5
Negotiated LLC SAPI

If the UE supports A/Gb mode, the network may include this IE.
8.3.16.6
Radio priority

If the UE supports A/Gb mode, the network may include this IE.
8.3.16.7
Packet flow identifier
If the UE supports A/Gb mode, the network may include this IE. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include this IE.
8.3.16.8
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
* * * Next Change * * * *

9.9.4.11
SDF quality of service

The purpose of the SDF quality of service information element is to specify the QoS parameters for a PDN context.

The SDF quality of service is a type 4 information element with a minimum length of 7 octets and a maximum length of 11 octets.
Refer to 3GPP TS 23.203 [xx] for a detailed description of the QoS Class Identifier (QCI).
The SDF quality of service information element is coded as shown in figure 9.9.4.11.1 and table 9.9.4.11.1.

Figure 9.9.4.11.1: SDF quality of service information element
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	1
	

	SDF Quality of service IEI
	Octet 1

	Length of SDF quality of service IE
	Octet 2

	Spare
0
	QCI
	Octet 3

	Maximum bit rate for uplink
	Octet 4

	Maximum bit rate for downlink
	Octet 5

	Guaranteed  bit rate for uplink
	Octet 6

	Guaranteed bit rate for downlink
	Octet 7

	Maximum bit rate for uplink (extended)
	Octet 8

	Maximum bit rate for downlink (extended)
	Octet 9

	Guaranteed bit rate for uplink (extended)
	Octet 10

	Guaranteed bit rate for downlink (extended)
	Octet 11


Table 9.9.4.11.1: SDF quality of service information element

Quality of Service Class Identifier (QCI), octet 4 

Bits
4 3 2 1

In MS to network direction:
0 0 0 0

Network selects

In network to MS direction:
0 0 0 0

Reserved

In MS to network direction and in network to MS direction:
0 0 0 1

QCI 1
0 0 1 0

QCI 2
0 0 1 1

QCI 3
0 1 0 0

QCI 4
0 1 0 1

QCI 5

0 1 1 0

QCI 6

0 1 1 1

QCI 7

1 0 0 0

QCI 8

1 0 0 1

QCI 9


The network shall map all other values not explicitly defined onto one of the values defined in this version of the protocol. The network shall return a negotiated value which is explicitly defined in this version of this protocol.
For all non-GBR QCIs, the Maximum and Guaranteed bit rates shall be ignored.
Maximum bit rate for uplink, octet 4
Bits
8 7 6 5 4 3 2 1
In MS to network direction:
0 0 0 0 0 0 0 0
Subscribed maximum bit rate for uplink

In network to MS direction:
0 0 0 0 0 0 0 0
Reserved
In MS to network direction and in network to MS direction:
0 0 0 0 0 0 0 1 
The maximum bit rate is binary coded in 8 bits, using a granularity of 1 kbps
0 0 1 1 1 1 1 1
giving a range of values from 1 kbps to 63 kbps in 1 kbps increments.

0 1 0 0 0 0 0 0 
The maximum bit rate is 64 kbps + ((the binary coded value in 8 bits –01000000) * 8 kbps)
0 1 1 1 1 1 1 1
giving a range of values from 64 kbps to 568 kbps in 8 kbps increments.

1 0 0 0 0 0 0 0 
The maximum bit rate is 576 kbps + ((the binary coded value in 8 bits –10000000) * 64 kbps)

1 1 1 1 1 1 1 0
giving a range of values from 576 kbps to 8640 kbps in 64 kbps increments.

1 1 1 1 1 1 1 1
0kbps

If the sending entity wants to indicate a Maximum bit rate for uplink higher than 8640 kbps, it shall set octet 4 to ”11111110”, i.e. 8640 kbps, and shall encode the value for the Maximum bit rate in octet 8.

Maximum bit rate for downlink, octet 9 (see 3GPP TS 23.107 [yy])


Coding is identical to that of Maximum bit rate for uplink.

If the sending entity wants to indicate a Maximum bit rate for downlink higher than 8640 kbps, it shall set octet 5 to ”11111110”, i.e. 8640 kbps, and shall encode the value for the Maximum bit rate in octet 9.

In this version of the protocol, for messages specified in the present document, the sending entity shall not request 0 kbps for both the Maximum bit rate for downlink and the Maximum bit rate for uplink at the same time. Any entity receiving a request for 0 kbps in both the Maximum bit rate for downlink and the Maximum bit rate for uplink shall consider that as a syntactical error (see clause 8 of 3GPP TS 24.008 [6]).

Guaranteed bit rate for uplink, octet 7 (See 3GPP TS 23.107 [yy])


Coding is identical to that of Maximum bit rate for uplink.

If the sending entity wants to indicate a Guaranteed bit rate for uplink higher than 8640 kbps, it shall set octet 6 to ”11111110”, i.e. 8640 kbps, and shall encode the value for the Guaranteed bit rate in octet 10.

Guaranteed bit rate for downlink, octet 7 (See 3GPP TS 23.107 [yy])


Coding is identical to that of Maximum bit rate for uplink.

If the sending entity wants to indicate a Guaranteed bit rate for downlink higher than 8640 kbps, it shall set octet 7 to ”11111110”, i.e. 8640 kbps, and shall encode the value for the Guaranteed bit rate in octet 11.

Maximum bit rate for downlink (extended), octet 8
Bits
8 7 6 5 4 3 2 1
In MS to network direction and in network to MS direction:
0 0 0 0 0 0 0 0
Use the value indicated by the Maximum bit rate for downlink in octet 5.






For all other values: Ignore the value indicated by the Maximum bit rate for downlink in octet 5





and use the following value:
0 0 0 0 0 0 0 1
The maximum bit rate is 8600 kbps + ((the binary coded value in 8 bits) * 100 kbps),
0 1 0 0 1 0 1 0
giving a range of values from 8700 kbps to 16000 kbps in 100 kbps increments.

0 1 0 0 1 0 1 1
The maximum bit rate is 16 Mbps + ((the binary coded value in 8 bits - 01001010) * 1 Mbps),
1 0 1 1 1 0 1 0
giving a range of values from 17 Mbps to 128 Mbps in 1 Mbps increments.

1 0 1 1 1 0 1 1
The maximum bit rate is 128 Mbps + ((the binary coded value in 8 bits - 10111010) * 2 Mbps),
1 1 1 1 1 0 1 0
giving a range of values from 130 Mbps to 256 Mbps in 2 Mbps increments.

The network shall map all other values not explicitly defined onto one of the values defined in this version of the protocol. The network shall return a negotiated value which is explicitly defined in this version of the protocol.

Guaranteed bit rate for downlink (extended), octet 11 

Bits
8 7 6 5 4 3 2 1
In MS to network direction and in network to MS direction:
0 0 0 0 0 0 0 0
Use the value indicated by the Guaranteed bit rate for downlink in octet 7.






For all other values: Ignore the value indicated by the Guaranteed bit rate for downlink in octet 7





and use the following value:
0 0 0 0 0 0 0 1
The guaranteed bit rate is 8600 kbps + ((the binary coded value in 8 bits) * 100 kbps),
0 1 0 0 1 0 1 0
giving a range of values from 8700 kbps to 16000 kbps in 100 kbps increments.

0 1 0 0 1 0 1 1
The guaranteed bit rate is 16 Mbps + ((the binary coded value in 8 bits - 01001010) * 1 Mbps),
1 0 1 1 1 0 1 0
giving a range of values from 17 Mbps to 128 Mbps in 1 Mbps increments.

1 0 1 1 1 0 1 1
The guaranteed bit rate is 128 Mbps + ((the binary coded value in 8 bits - 10111010) * 2 Mbps),
1 1 1 1 1 0 1 0
giving a range of values from 130 Mbps to 256 Mbps in 2 Mbps increments.

The network shall map all other values not explicitly defined onto one of the values defined in this version of the protocol. The network shall return a negotiated value which is explicitly defined in this version of the protocol.

Maximum bit rate for uplink (extended), octet 8


This field is an extension of the Maximum bit rate for uplink in octet 4. The coding is identical to that of the Maximum bit rate for downlink (extended).

The network shall map all other values not explicitly defined onto one of the values defined in this version of the protocol. The network shall return a negotiated value which is explicitly defined in this version of the protocol.
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