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1. Introduction

RAN3 has recently approved a set of RANAP protocol parameters containing the RAB attributes defined in 23.107 V2.0.0.

Due to the broad scope of the topic crossing several expertise areas and 3GPP group responsibilities, this (extensive) liaison contains all information aiming at kicking off the dialogue in RAN and with CN and SA on QoS attributes issues related to protocols.

A number of comments related to the 23.107 V2.0.0. document have been collected into the Annex A for SA QoS Ad-hoc consideration. RAN3 would appreciate the QoS experts view on those.

The set of protocol parameters is provided in Annex B for information to the 3GPP groups.

For illustrative purpose, we also included in Annex C, an example of RAB attributes value setting into the RANAP RAB Parameters information element for a speech RAB for an AMR codec with DTX operation.

2. Discussion

Transfer delay

It is RAN3 understanding that the transfer delay aims at guiding UTRAN in setting the appropriate radio related parameters.

Currently in UTRAN, the main options available to UTRAN are to choose the interleaving period for the transport channel. There are only four possible values, 10, 20, 40 or 80 ms. 
The transfer delay is affected by other factors, such as node internal processing delays and transport network dependent delays (fixed and variable). These factors can be different in different networks or parts of the network but can in general only be influenced during node and network design and cannot be changed per connection (at least not as long as there is no support for QOS differentiated user plane transport in UTRAN). 
RAN3 believes that it is probably not the intention with the transfer delay attribute to block establishment of a UTRAN connection to some far away user if the specified value cannot be met due to network dimensioning or traffic load. Furthermore it is not practical to vary interleaving period or ARQ parameters depending on where in the network a user happens to be connected. 
Some standard assumption are worked on by RAN3 about a typical transfer delay corresponding to the different interleaving periods when ARQ is not used. In order for ARQ to be useful, the allowed transfer delay should permit a number of retransmissions. Here again, some typical retransmission cycle period need to be estimated for various TTIs in order to propose a set of transfer delay values considering ARQ.

RAN3 is working on recommended values and will provide input in the future.

Rate control

UTRAN provides a function which constits in controlling DL and UL rates over Iu and Uu respectively for those devices that support adaptive source coding such as AMR. This function can operate based on e.g. admission and congestion control decision.

Since UTRAN does not provide service specific RAB and since not all rates are controllable by UTRAN e.g. DTX modes (only the source encoder can decide), it needs to be indicated to UTRAN which rates are controllable and which arre not. RAN3 has therefore chosen to have a RAB attribute per SDU Format Information to indicate whether that rate is controllable by UTRAN. We also have assumed that all rate controllable RABs are periodic.

To SA2: This could be reflected in 23.107.

Guaranteed Bit Rate

RAN3 believes that if rate control is applied to a RAB, the guaranteed bit rate shall be set according to some rules. The maximum bit rate and the maximum SDU size provide the periodicity. The lowest rate controllable SDU format information together with the periodicity provide the rate up to which UTRAN shall guarantee quality of service i.e. the guaranteed bit rate.

To SA2: This could be reflected in 23.107.

SDU format information

We have used the principle to name “parameters”, protocol element grouping several attributes. Resulting from our grouping, we have defined an “SDU size” element (see Annex C) that is repeated for each RAB Subflow being part of the RAB Subflow Combination. We beleive that in essence, this covers the same functionality as defined for the SDU Format Information but in a different presentation. 

To SA2: We propose to rename the SDU Format Information attribute: SDU size attribute

Time Alignment

RAN3 has recently started an email discussion related to support of Time Alignment for certain RABs (e.g. speech RAB, UDI/MMT RAB…). RAN3 will consider in due time whether a RAB attribute is needed in that respect.

3. Questions

There are still a number of issues that need further clarification and RAN3 takes the opportunity of this liaison to forward them to appropriate groups.

Value Ranges

RAN3 understands that value ranges are being worked on by a number of groups: RAN2, SA2, CN1, CN3… . Most of the value ranges given in Annex A are extracted from 23.107, some have been expanded to allow protocol evolution.

To SA2, RAN2, CN1, CN3, SA4: RAN3 is seeking guidance the listed groups on these ranges.

Header Compression

It needs to be clarified how header compression is applied on a RAB: 

1. is the CN making the decision and indicating it to the SRNC through a RAB attribute or is SRNC deciding based on RAB attributes values combination,

2. is the algorithm to use and suported by the UE provided by CN as for security functions or is it an UTRAN internal matter considering UE UTRAN capabilities?

To SA2, RAN2: RAN3 is seeking guidance from RAN2 and SA2.

RAB Asymetry

In order to develop the proper protocol elements, it needs to be clarified which setting of the RAB attributes can differ per traffic direction (maximum bit rate, guaranteed bit rate, maximum SDU size…) to support asymetric RAB.

To SA2, RAN2: RAN3 is seeking guidance from SA2 and RAN2 on this question.

Maximum SDU size

We understand that the Maximum SDU size can indicate for certain RABs small maximum SDU size (e.g. 244 bits for 12.2 bits/s AMR codec mode) while on the other hand it can also indicate the larger size such IP packet size and could be expressed in octets.

We left the issue open.

To RAN2: RAN3 would appreciate feed back from RAN2 on comparable RRC signalling issues.

Annex A

To: SA2 QoS Ad-hoc

A.1 Comments on 23.107 V2.0.0

While defining the protocol elements and related QoS management functions over Iu, a number of comments were gathered and RAN3 would like the SA2 QoS Ad-hoc to consider.

(Control Plane) Service Manager

In the current 23.107, the RAB Service Manager is confined in UTRAN. However, the function of the service is to establish, modify and release the RAB, thus RAN3 believes that the RAB service manager should also part of the CN EDGE node where it initiates the RAB establishment, modification and release and sets the RAB queuing, pre-emption and priority (allocation/retention priority). The RAB SAP being also present in the MT, RAN3 would like to know if the RAB service manager should also be part of the MT.

RAN3 has mapped the RAB service manager function onto the Iu interface functions (see 25.410):

1. RAB establishment, modification and release (CN initiated, UTRAN executed)

2. RAB Characteristics mapping to Uu bearers (UTRAN function)

3. RAB Characteristics mapping to Iu bearers (UTRAN function)

4. RAB queuing, pre-emption and priority (set by CN, controlled by UTRAN)

(User Plane) Resource Manager and Mapping functions

RAN 3 believes that the mapping function operating over the Iu network service and consisting of tagging every SDU with QoS information applies to IP DiffServ and this mapping function might be required if Diffserv services would be used over Iu, which for Release 99, is not required. RAN3 has therefore not considered the QoS mapping functions for Iu User Plane. SA2 comments are welcome.

Finally, RAN3 has mapped the Resource managers function onto the Iu interface functions (see 25.410):

1. RAB establishment, modification, maintenance and release

2. RAB service attributes translation to Radio Bearers

3. RAB service attribbute translation to Iu bearers

4. Admissionn/capability control

Reliability attributes: SDU error ratio/Residual Error Ratio/Delivery of Erroneous SDU

It is stated in 23.107 that the above attributes are used to configure L2 retransmission, error detection on L1, channel coding. It also specifies that the Delivery of Erroneous SDU is used to decide whether frames with failed L1 CRC shall be forwarded or discarded.

For all of the above attributes, RAN3 would like to stress that they are used also over to apply Iu CRC (and hence Iu UP PDU type selection) and operate Frame Quality Classification procedure (see 25.415 V3.0). Therefore, 23.107 should be updated accordingly.

Annex B

B.1 RAB parameters of RANAP protocol containing the 23.107 RAB Attributes

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

RAB parameters





Traffic Class
M

Enumerated
(conversational, streaming, interactive, background)


Maximum Bit Rate
M

Integer (0..16,000,000)
The unit is: bit

Guaranteed Bit Rate
M

Integer (0..16,000,000)
The unit is: bit

Delay and reliability attributes only apply up to the guaranteed bit rate

Conditional value: 
· Set to lowest rate controllable RAB Sub Flow Commbination rate given by the largest RAB SubFlow Combination SDU size, when present and calculated periodicity
· set to N/A (=0) when traffic class indicates Interactive or Background

Delivery Order
M

Boolean
Yes: in sequence delivery shall be guaranteed by UTRAN on all RAB SDUs

No: in sequence delivery is not required from UTRAN

Maximum SDU size
M

Integer (FFS)
Conditional value: set to largest RAB Subflow Combination SDU size information when present
FFS: the unit (bit only or bit and octet) to express this attribute needs further consideration

SDU parameters

1 to <maxRABSubflows>



Transfer Delay
M

Enumerated
(N/A, xx, yy, zz …)
Delay attribute

The values are under study in RAN3
Conditional value: set to N/A for when traffic class is set to Interactive or background

Traffic Handling priority
M

Integer (0…15)
Conditional value: set to N/A (=0) for all traffic classes except “Interactive” 

Allocation/Retention priority
M




Source Statistics descriptor
M

Enumerated (N/A, Speech, Unknown, …)
Conditional value: set to N/A when traffic class is set to Interactive or Background

Header Compression (FFS)
M




Time Alignment (FFS)
M




Range Bound
Explanation

MaxRABSubflows
Number of RAB Sublfows

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

SDU parameters





SDU Error Ratio
M

Real (N*10-M…1)
Reliability attribute

Conditional value: set to N/A (=1) when the Delivery of Erroneous SDU is set to “-“

N = {1…9}

M = {1…6}

Set to 1 when Not Applicable (N/A)

Residual Bit Error Ratio
M

Real (N*10-M…1)
Reliability attribute
N = {1…9}

M = {1…8}
Set to 1 when Not Applicable (N/A)

Delivery of Erroneous SDU
M

Enumerated (Yes, No, -)
Reliability attribute

Yes: error detection applied, erroneous SDU delivered

No. Error detection is applied , erroneous SDU discarded

-: SDUs delivered without considring error detection

SDU Format Information Parameter

1 to <maxRABSubflowCombination>



Range Bound
Explanation

MaxRABSubflowCombination
Number of RAB Sublfow Combination

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

SDU Format Information Parameter





Rate Control allowed
M

Boolean
Conditional value:: The rate control is set identical to all SDU sizes of the same RAB SubFlow Combination

SDU size
C-ifPredef

Integer (0…4095)
The unit is: bit

Condition
Explanation

 IfPredef
This IE is only present for RABs that have predefined SDU size(s)

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

Allocation/Retention priority





Priority level
M

Integer (0..15)


Pre-emption Capability
M

Boolean
The RAB shall not pre-empt,

The RAB may pre-empt

Pre-emption Vulnerability
M

Boolean
The RAB shall not be pre-empted,

The RAB might be pre-empted

Queuing allowed
M

Boolean
Queuning of the RAB is allowed

Queuing of the RAB is not allowed

Annex C

Example of setting of the following RANAP RAB parameters for AMR speech RAB:

SDU parameters

· SDU Error Ratio

· Residual Bit Error Ratio

· Delivery of Erroneous SDU

· SDU Format Information parameter
· Rate Control Allowed

· SDU size

Note: the SDU sizes are taken from 26.101 V1.2.0 and are illustrative only. The SDU Error ratio and Residual Bit Error Ratio are set according partly to Annex A of 23.107 V2.0.0. Requirements on Iu User Plane for CS Data, Source: 3GPP CN3 and are illustrative only. Rate Control Allowed setting is also illustrative.

The setting are proposed for all 8 AMR codec modes, all rate controllable and 3 DTX modes not rate controllable (i.e. 11 RAB SubFlow Combinations).


SDU Parameters for RAB SubFlow 1 (Class A bits)
SDU Parameters for RAB SubFlow 2 (Class B bits)
SDU Parameters for RAB SubFlow 3 (Class C bits)p

SDU Error Ratio
5*10-2
1
1

Residual Bit Error Ratio
10-4
10-3
10-2

Delivery of Erroneous SDU
Yes
-
-


SDU Format Information Parameter for RAB SubFlow Combination 1



Rate Control Allowed
Yes
Yes
Yes


SDU size
81
103
60


SDU Format Information Parameter for RAB SubFlow Combination 2



Rate Control Allowed
Yes
Yes
Yes


SDU size
65
99
40


SDU Format Information Parameter for RAB SubFlow Combination 3



Rate Control Allowed
Yes
Yes
Yes


SDU size
75
84
0


SDU Format Information Parameter for RAB SubFlow Combination 4



Rate Control Allowed
Yes
Yes
Yes


SDU size
61
87
0


SDU Format Information Parameter for RAB SubFlow Combination 5



Rate Control Allowed
Yes
Yes
Yes


SDU size
55
79
0


SDU Format Information Parameter for RAB SubFlow Combination 6



Rate Control Allowed
Yes
Yes
Yes


SDU size
55
63
0


SDU Format Information Parameter for RAB SubFlow Combination 7



Rate Control Allowed
Yes
Yes
Yes


SDU size
49
54
0


SDU Format Information Parameter for RAB SubFlow Combination 8



Rate Control Allowed
Yes
Yes
Yes


SDU size
39
56
0


SDU Format Information Parameter for RAB SubFlow Combination 9



Rate Control Allowed
No
No
No


SDU size
35
0
0


SDU Format Information Parameter for RAB SubFlow Combination 10



Rate Control Allowed
No
No
No


SDU size
35
0
0


SDU Format Information Parameter for RAB SubFlow Combination 11



Rate Control Allowed
No
No
No


SDU size
0
0
0

