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Usage of Allocation and Retention Priority in the BSS
1 Introduction

The usage of Allocation and Retention Priority in the BSS in A/Gb mode has been discussed extensively over the past few meetings. In particular, the following papers have been discussed:

· ref. [1] (Issues with the Allocation/Retention Priority QoS Attribute – Vodafone): this paper highlighted that the ARP field is not provided to the BSS at the time of a PFC creation / modification. In case of congestion in the cell, it is therefore not possible to take into account the ARP attributes in order to work out whether the requested PFC is allowed to pre-empt other existing PFCs. The supply of the ARP in each BSSGP PDU as today defined is therefore not suitable, in particular for real-time bearers which require a strict call admission control. Several solutions were proposed as to how to make the ARP available to the BSS. It was agreed that a clear description of the ARP usage in the BSS is needed, in order to make this parameter usable for QoS treatment.

· Ref. [2] (Considerations on ARP handling in GERAN Gb mode – Siemens): this paper proposed to adopt solution 3 as described in the above paper (based on mapping the ‘priority’ field into the ‘precedence class’ field already defined in R97) in the scope of Rel-6. Although other companies preferred to have this ARP field issue solved starting from R99 onwards, it was eventually agreed to be in Rel-6 onwards only. Note that anyway, on the Gb interface, releases beyond R97 are not really meaningful since every single feature added after R97 is optional and is negotiated at the time of the BVC reset. Therefore nothing prevents a BSS / SGSN implementing the PFC feature (introduced in 3GPP TS 08.18 R99) from also supporting the transfer of the ARP fields in the PFC creation / modification procedures. The paper triggered some discussions regarding the ‘powerfulness’ of the ARP attributes compared to the traffic class and it was not agreed that the ARP is the most powerful QoS parameter, as suggested by Siemens. It was agreed that there shall be only one ARP per PFC.

· Ref. [3] (LS on use of Allocation/Retention Priority – GERAN#12 meeting): this Liaison Statement was sent to CN4 and RAN3 (cc-ing SA2) asking some questions related to the ARP attributes. At the time of writing this paper, no answer has been received yet from those groups. Alcatel believe that the following answers should be provided to the questions raised in the LS:

· To confirm that only the Priority field is stored in the HLR and sent to the SGSN.

· Yes.

· To confirm that the selection of the Pre-emption Capability, Pre-emption Vulnerability and Queuing Allowed are selected locally by the SGSN.

· Yes; the selection can be based e.g. on the QoS attributes of each RAB / PFC established for the UE / MS.

· To confirm whether the text from 29.002 quoted above is correct or whether it should be corrected.

· Yes, the text is correct. In fact the text refers to the definition of the CS Allocation/Retention priority field, which is part of the MAP-INSERT-SUBSCRIBER-DATA message. That field is only intended for the CS domain. However, the GPRS Subscription Data IE, which may also be part of the MAP-INSERT-SUBSCRIBER-DATA message contains a set of subscription parameters per PDP “context”, including the Allocation/Retention priority field from R99 onwards. That field is intended for the PS domain only. Note that there can be as many “contexts” as sets of (PDP type, PDP address, APN).

· Ref. [4] (ARP Discussion – Ericsson): this paper lead to various companies expressing their preference for solution 2 as proposed in the Vodafone contribution. Also it suggested to define clearly the usage of the ARP field in the BSS, possibly in 23.107, before introducing the ARP field in PFC creation / modification procedures. Last some questions were raised regarding the possible number of ARPs per user.

2 Principles of the use of Allocation / Retention Priority in A/Gb mode

Considering the discussions that took place in the past, Alcatel propose to agree on the following principles:

1. a BSS in A/Gb mode shall be able to perform admission control at the time a Packet Flow Context is created or modified with the same input parameters as a BSS / RNC in Iu mode at the time a Radio Access Bearer is assigned or modified;

2. the Allocation / Retention Priority field is an important UMTS bearer service attribute and may be made known to the BSS at the time a Packet Flow Context is created or modified (starting from Rel-6 onwards);

3. the Allocation / Retention Priority field is retrieved by the SGSN from the HLR in the same way whether connected to a BSS in A/Gb mode or to a BSS / RNC in Iu mode: only the ‘priority’ field is made known to the SGSN;

4. when the priority field is provided to the BSS, other fields provided by the SGSN to the RNC (Pre-emption Capability, Pre-emption Vulnerability, Queuing Allowed) shall also be provided by the SGSN to the BSS; those fields are determined locally in the SGSN and the rules to perform this are implementation dependent;

5. the Allocation / Retention Priority field applies for all traffic classes (see annex C);

6. the usage of the Priority, Pre-emption Capability, Pre-emption Vulnerability and Queuing Allowed fields in the BSS in the PS domain shall be clearly specified in 3GPP TS 48.018, based on existing text from 3GPP TS 48.008 and 3GPP TS 25.413 (see proposal below);

7. a new procedure for queuing PFC creation/modification requests similar to the procedure described in 3GPP TS 48.008 and 3GPP TS 25.413 shall be introduced in 3GPP TS 48.018 (see proposal below).

3 Proposed changes to 48.018

The high-level definition of the ARP field is already present in 3GPP TS 23.107 and is valid for both A/Gb and Iu modes. The detailed definition of the ARP fields in A/Gb mode in the CS domain is captured in 3GPP TS 48.008; for Iu mode, it is done in 3GPP TS 25.413. Therefore it is proposed that 3GPP TS 48.018 be updated to capture the usage of the ARP fields in A/Gb mode in the PS domain.

3.1 Contents of a Packet Flow Context

Each R99 Mobile Station may have one or more PFCs. Each PFC is characterised by the following attributes:

· PFI: Packet Flow Context Identifier

· PFT: Packet Flow Timer

· ABQP: Aggregate BSS QoS Profile (aggregate QoS profile of all the PDP contexts mapped on the PFC, coded as the QoS IE defined in 24.008)

· Service UTRAN Cell Change Order (optional)

It is proposed that a new attribute be optionally added for each PFC: the ARP IE. Note that this corresponds to solution 1 as presented in the Vodafone paper and not solution 2 although a majority of the companies expressed preference for solution 2 at the last meeting (including Alcatel !). However it was also stated that the changes should only be done from Rel-6 onwards; it seems that solution 2 is not backward compatible if introduced only in Rel-6 and therefore Alcatel propose to adopt solution 1 instead, i.e. introduce the ARP fields as a new IE in the CREATE BSS PFC and MODIFY BSS PFC messages.

Note 1: alternatively, solution 2 could be chosen but in this case this needs to be introduced from R99 onwards. If GERAN WG2 prefer this solution, Alcatel volunteer for drafting the corresponding Change Requests from R99 onwards.

Note 2: Vodafone proposed initially in solution 1 to also introduce the ARP fields in the CREATE BSS PFC ACK and MODIFY BSS PFC ACK PDUs. Alcatel do not think this is necessary since the ARP fields are not negotiable.

3.2 Interaction between PFC characteristics and R97 characteristics

From R97 onwards, the following information is made available within each DL UNITDATA PDU on the BSSGP interface:

· QoS Profile:

· Peak Bit Rate

· C/R bit: indicates whether the PDU contains an LLC ACK or SACK command/response frame type

· T bit: indicates whether the PDU contains signalling or data

· A bit: indicates whether RLC acknowledged or unacknowledged mode shall be used

· Precedence class

· PDU lifetime

· MS Radio Access Capabilities (optional)

· Priority (optional)

· DRX parameters (optional)

· IMSI (optional)

· TLLI (current)

· TLLI (old) (optional)

· PFI (optional)

· LSA Information (optional)

· Service UTRAN CCO (optional)

· LLC PDU

With the introduction of the ARP fields as new PFC characteristics, interaction between the ARP fields and the ‘Priority’ fields, if present, must be specified. It is proposed that:

· If the PFI is present and:

· if the ARP fields were provided at the time the corresponding PFC was last created or modified, then the ‘Priority’ IE, if present, is discarded.

· Otherwise, the ‘Priority’ IE, if present, shall be handled as defined today.

· If the PFI is not present, then the ‘Priority’ IE, if present, shall be handled as defined today.

As a consequence, the only way for the SGSN to change the ARP fields for a given PFC is to modify the PFC characteristics through the CREATE BSS PFC message.

Given that the PFC is characterised by R99 QoS parameters, it is proposed also to clarify that the following fields shall be discarded in the BSS when receiving a BSSGP DL UNITDATA PDU associated to a known PFI:

· Peak Bit Rate

· Precedence Class

3.3 Usage of the ARP IE in the BSS

The ARP IE is optionally provided by the SGSN and the pre-emption and queuing procedures based on the ARP IE contents shall also be optional in the BSS. It is then up to the operator to request its BSS and SGSN suppliers to implement support for those procedures. For a BSS that supports handling of the ARP IE, the requirements shall be unambiguous and it is proposed that the following text be added (‘copy-paste’ from 3GPP TS 25.413).

“The BSS shall establish or modify the resources according to the values of the Allocation/Retention Priority IE (priority level, pre-emption indicators, queuing) and the resource situation as follows:

-
The BSS shall consider the priority level of the requested PFC, when deciding on the resource allocation.

-
If the requested PFC is allowed for queuing and the resource situation so requires, the BSS may place the PFC in the establishment queue.

-
The priority levels and the pre-emption indicators may (singularly or in combination) be used to determine whether the PFC assignment has to be performed unconditionally and immediately. If the requested PFC is marked as "may trigger pre-emption" and the resource situation so requires, the BSS may trigger the pre-emption procedure which may then cause the forced release of a lower priority PFC which is marked as "pre-emptable". Whilst the process and the extent of the pre-emption procedure is operator dependent, the pre-emption indicators, if given in the CREATE BSS PFC message, shall be treated as follows:

1.
The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.

2.
If the Pre-emption Capability IE is set to "may trigger pre-emption", then this allocation request may trigger the pre-emption procedure.

3.
If the Pre-emption Capability IE is set to "shall not trigger pre-emption", then this allocation request shall not trigger the pre-emption procedure.

4.
If the Pre-emption Vulnerability IE is set to "pre-emptable", then this connection shall be included in the pre-emption process.

5.
If the Pre-emption Vulnerability IE is set to "not pre-emptable", then this connection shall not be included in the pre-emption process.

6.
If the Priority Level IE is set to "no priority" the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values "shall not trigger pre-emption" and "not pre-emptable" shall prevail.
-
If the Allocation/Retention Priority IE is not given in the CREATE BSS PFC message, the allocation request shall not trigger the pre-emption process and the connection may be pre-empted and considered to have the value "lowest" as priority level. Moreover, queuing shall not be allowed.

-
The GERAN pre-emption process shall keep the following rules:

1.
The BSS shall only pre‑empt PFCs with lower priority, in ascending order of priority.

2. The pre-emption may be done for PFCs belonging to the same MS or to other MSs.”

3.4 Queuing mechanism in the BSS

It is proposed that queuing of a PFC creation request be allowed in GERAN A/Gb mode, as it exists in GERAN A/Gb mode in the CS domain and in GERAN / UTRAN Iu mode. In order to minimise the changes to existing procedures and messages, the following principles are proposed:

· if queuing allowed is set to ‘queuing of the PFC is allowed’ and the BSS cannot serve immediately the PFC, the BSS may put the requested PFC in a queue and answer with a CREATE BSS PFC NACK message, cause ‘PFC queuing’ (new);

· a new timer T10 is started in the BSS to control the duration of the queuing;

· if the PFC creation can be served before T10 expires, then a MODIFY BSS PFC PDU is sent to the SGSN informing that the PFC can now be served and providing the negotiated ABQP. The normal procedure is then followed. If T10 expires before the PFC can be served, then a CREATE BSS PFC NACK message is sent to the SGSN, cause ‘PFC create failure’.

4 Conclusion

This paper has attempted to summarise the discussions related to ARP handling in GERAN A/Gb mode in the PS domain. Alcatel request TSG GERAN WG2 to approve the principles proposed in section 2 and the corresponding changes in section 3. Ref.[5] contains the corresponding Change Request to 48.018 Rel-6.

5 References

[1]
G2-020748 – Issues with the Allocation/Retention Priority QoS Attribute – Vodafone – GERAN WG2 #11bis meeting

[2]
GP-023171 – Considerations on ARP handling in GERAN Gb mode – Siemens – GERAN #12 meeting

[3]
GP-023438 – LS on use of Allocation/Retention Priority – GERAN#12 meeting

[4]
G2-030058 – ARP Discussion – Ericsson – GERAN WG2 #12bis meeting

[5]
GP-030248 – CR48.018-080 – Usage of Allocation and Retention Priority in the BSS (Rel-6) – Alcatel – GERAN #13 meeting

Annex A: 29.002 v3.f.0 excerpts

8.8.1
MAP-INSERT-SUBSCRIBER-DATA service

(...)

8.8.1.2
Service primitives

Table 8.8/1: MAP-INSERT-SUBSCRIBER-DATA

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

IMSI
C
C(=)



MSISDN
C
C(=)



Category
C
C(=)



Subscriber Status
C
C(=)



Bearer service List
C
C(=)
C
C(=)

Teleservice List
C
C(=)
C
C(=)

Forwarding information List
C
C(=)



Call barring information List
C
C(=)



CUG information List
C
C(=)



SS-Data List
C
C(=)



eMLPP Subscription Data
C
C(=)



MC-Subscription Data
C
C(=)



Operator Determined Barring General data
C
C(=)
C
C(=)

Operator Determined Barring HPLMN data
C
C(=)



Roaming Restriction Due To Unsupported Feature
C
C(=)



Regional Subscription Data
C
C(=)



VLR CAMEL Subscription Info
C
C(=)



Voice Broadcast Data
C
C(=)



Voice Group Call Data
C
C(=)



Network access mode
C
C(=)



GPRS Subscription Data
C
C(=)



Roaming Restricted In SGSN Due To Unsupported Feature
C
C(=)



North American Equal Access preferred Carrier Id List
U
C(=)



SGSN Camel Subscription Info
C
C(=)



LSA Information
C
C(=)



IST Alert Timer
C
C(=)



SS-Code List


C
C(=)

LMU Identifier
C
C(=)



LCS Information
C
C(=)



CS Allocation/Retention priority
C
C(=)



Super-Charger Supported In HLR
C
C(=)



Regional Subscription Response


C
C(=)

Supported CAMEL Phases


C
C (=)

User error


U
C(=)

Provider error



O

(...)

17.7.1
Mobile Service data types

(...)

InsertSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


COMPONENTS OF
SubscriberData,


extensionContainer
[14] ExtensionContainer
OPTIONAL,


... ,



naea-PreferredCI
[15] NAEA-PreferredCI
OPTIONAL,


-- naea-PreferredCI is included at the discretion of the HLR operator.


gprsSubscriptionData
[16] GPRSSubscriptionData
OPTIONAL,

roamingRestrictedInSgsnDueToUnsupportedFeature [23] 
NULL









OPTIONAL, 


networkAccessMode
[24] NetworkAccessMode
OPTIONAL,


lsaInformation
[25] LSAInformation
OPTIONAL,


lmu-Indicator
[21]
NULL

OPTIONAL,


lcsInformation
[22]
LCSInformation
OPTIONAL,



istAlertTimer
[26] IST-AlertTimerValue
OPTIONAL,



superChargerSupportedInHLR
[27] AgeIndicator
OPTIONAL,



mc-SS-Info
[28] MC-SS-Info
OPTIONAL,


cs-AllocationRetentionPriority
[29] CS-AllocationRetentionPriority

OPTIONAL,

sgsn-CAMEL-SubscriptionInfo
[17] SGSN-CAMEL-SubscriptionInfo
OPTIONAL,


chargingCharacteristics 
[18]
ChargingCharacteristics 
OPTIONAL

 }


-- If the Network Access Mode parameter is sent, it shall be present only in 


-- the first sequence if seqmentation is used

CS-AllocationRetentionPriority ::= OCTET STRING (SIZE (1))


-- This data type encodes each priority level defined in TS 23.107 as the binary value


-- of the priority level.

(...)

GPRSSubscriptionData ::= SEQUENCE {


completeDataListIncluded
NULL


OPTIONAL,



-- If segmentation is used, completeDataListIncluded may only be present in the



-- first segment.


gprsDataList
[1]
GPRSDataList,

extensionContainer
[2] ExtensionContainer
OPTIONAL,


... }

(...)

GPRSDataList ::= SEQUENCE SIZE (1..maxNumOfPDP-Contexts) OF





PDP-Context

maxNumOfPDP-Contexts  INTEGER ::= 50

PDP-Context ::= SEQUENCE {


pdp-ContextId
ContextId,


pdp-Type

[16] PDP-Type,


pdp-Address
[17] PDP-Address
OPTIONAL,


qos-Subscribed
[18] QoS-Subscribed,


vplmnAddressAllowed
[19] NULL
OPTIONAL,


apn


[20] APN,


extensionContainer
[21] ExtensionContainer
OPTIONAL,


... ,


ext-QoS-Subscribed
[0] Ext-QoS-Subscribed
OPTIONAL, 

pdp-ChargingCharacteristics
[1] ChargingCharacteristics
OPTIONAL }


-- qos-Subscribed shall be discarded if ext-QoS-Subscribed is received and supported

(...)

QoS-Subscribed ::= OCTET STRING (SIZE (3))


-- Octets are coded according to TS GSM 04.08.

Ext-QoS-Subscribed ::= OCTET STRING (SIZE (1..9))


-- OCTET 1: 


--  Allocation/Retention Priority (This octet encodes each priority level defined in


--     23.107 as the binary value of the priority level, declaration in 29.060)


-- Octets 2-9 are coded according to 3GPP TS 24.008 Quality of Service Octets 


-- 6-13.

Annex B: 29.060 v3.f.0 excerpt

7.7.34
Quality of Service (QoS) Profile

The Quality of Service (QoS) Profile shall include the values of the defined QoS parameters. Octet 4 carries the allocation/retention priority octet that is defined in 3GPP TS 23.107. The allocation/retention priority octet encodes each priority level defined in 23.107 as the binary value of the priority level. Octets 5 – n are coded according to 3GPP TS 24.008 Quality of Service IE, octets 3 - 13. If a pre-Release '99 only capable terminal is served, octets 5 - n are coded according to 3GPP TS 44.008 Quality of Service IE, octets 3 - 5. The minimum length of the field QoS Profile Data is 3 octets; the maximum length may be up to 254 octets.

The allocation/retention priority shall be ignored if the QoS profile is pre-Release '99 or the QoS profile is present in Quality of Service Requested (QoS Req) of the PDP context. A receiving end shall interpret the QoS profile Data field to be coded according to 3GPP TS 44.008 (i.e. according to the pre-Release '99 format) if the Length field value is 4.



Bits





Octets
8
7
6
5
4
3
2
1



1 
Type = 135 (Decimal)



2-3
Length



4
Allocation/Retention Priority



5-n
QoS Profile Data












Figure 48: Quality of Service (QoS) Profile Information Element

Annex C: 23.107 v3.9.0 excerpt

6.4.3
UMTS Bearer Service Attributes

6.4.3.1
List of attributes

(...)

Allocation/Retention Priority

Definition: specifies the relative importance compared to other UMTS bearers for allocation and retention of the UMTS bearer. The Allocation/Retention Priority attribute is a subscription attribute which is not negotiated from the mobile terminal.

NOTE 4:
The addition of a user-controlled Allocation/Retention Priority attribute is for further study in future releases.

[Purpose: Priority is used for differentiating between bearers when performing allocation and retention of a bearer. In situations where resources are scarce, the relevant network elements can use the Allocation/Retention Priority to prioritize bearers with a high Allocation/Retention Priority over bearers with a low Allocation/Retention Priority when performing admission control.]

(...)

6.4.3.3
UMTS bearer attributes: summary

In table 2, the defined UMTS bearer attributes and their relevancy for each bearer traffic class are summarised. Observe that traffic class is an attribute itself. 

Table 2: UMTS bearer attributes defined for each bearer traffic class

Traffic class
Conversational class
Streaming class
Interactive class
Background class

Maximum bitrate
X
X
X
X

Delivery order
X
X
X
X

Maximum SDU size
X
X
X
X

SDU format information
X
X



SDU error ratio
X
X
X
X

Residual bit error ratio
X
X
X
X

Delivery of erroneous SDUs
X
X
X
X

Transfer delay
X
X



Guaranteed bit rate
X
X



Traffic handling priority


X


Allocation/Retention priority
X
X
X
X

Source statistics descriptor
X
X
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