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1 Purpose

In RAN#13, RAN requested all subgroups for a clean-up of the specifications. In particular, it was requested to investigate and identify the incompatible features in RP-010712.

”Two features are said to be conflicting when there are identified issues or even impossibility to use them simultaneously, at cell level or for a given UE. This means that the features, taken separately, work, but the combination of these features does not”.

The purpose of this is to save efforts at early stage due to better specifications:

”Certain conflicts between features do exist and are not explicitly stated in the specifications and could lead to waste of efforts in implementations, as well as interoperability issues.”

This paper intends to further shed light on some incompatibilies linked to the setting of some RAB attributes and to consequently propose some improvement in this field.

2 Introduction

Currently, the end-to-end service requirement is mapped onto UMTS bearer service which maps onto Radio Access Bearer Service as presented on the following chart:
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The end-to-end service on the application level uses the bearer services of the underlying network(s). It is this bearer service that provides the UMTS QoS.

The Radio Access Bearer Service provides confidential transport of signalling and user data between MT and CN Iu Edge Node with the QoS adequate to the negotiated UMTS Bearer Service. This service is based on the characteristics of the radio interface and is maintained for a moving MT.

For example, if unequal error protection shall be supported, it is provided by underlying Radio Bearer Services. In this case the payload of the user data SDU, transported by the Radio Access Bearer Service, shall conform to a SDU format defined with possible exact sizes and the payload bits statically structured per size. At Radio Access Bearer Service establishment, the exact SDU payload format and required reliability per subflow is signalled to UTRAN using standardised attributes.

As shown in the example above, specific care shall be dedicated to the setting of the attributes defining the Radio Bearer Services. These attributes will define both the Radio Bearer attributes as shown on the drawing above and also the Iu Bearer Service.

These attributes of service are exchanged at RAB establishment or relocation time through the RAB parameters. Specific attention has already been paid on the setting on these parameters.

For example, the transfer delay requirement is only applicable where it is not incompatible to put such a requirement with the requested the traffic class (conversational-streaming).

Other conflicting combination can be detected for attributes whose values are directly conflicting one another. Special warning shall be put in the specifications on the conditional setting of those values.

An example of such incompatibility is given below and the associated correction is proposed.

3 Delivery of erroneous SDUs Requirement

The requirement set by the delivery of erroneous SDUs is a Radio Accesss Bearer service attribute defined with three values: yes, no, no-error-detection consideration:

“'yes' implies that error detection is employed and that erroneous SDUs are delivered together with an error indication, 'no' implies that error detection is employed and that erroneous SDUs are discarded, and '-' implies that SDUs are delivered without considering error detection.”

According to the principles elaborated above, this attribute is derived from the UMTS bearer service attribute having the same name in the following way as indicated in section 8.2 of TS23.107:

“If Delivery of erroneous SDUs is set to 'Yes' the handling of error indications on UMTS Bearer level and Radio Access Bearer level differs. Error indications can only be provided on the MT/TE side of the UMTS bearer whereas error indications can be provided on both end-points of the Radio Access Bearer.”

The error indication mentioned here is expected to be delivered to the application at the endpoint of the Radio Access Bearer. This service thus implicitely mandate the use of the User Plane mode on the Iu interface in order to be able to fulfil the requirement of delivering an error indication to the application layer above the IU UP.
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The combination of the delivery of erroneous SDU RAB service requirement set to ‘yes’ together with the request to use on the Iu the User Plane set in ‘support mode’ shall be banned in the relevant specification TS25413.

4 Implementation and  Interoperability Efforts

The purpose of the clean-up is to reduce significantly the efforts to be spent on interoperability tests.

Useless tests can be averted at early stages by explicitely specifying conditional values for important Information Elements defining the Radio Access Bearer service.

It is beneficial to prevent incompatible combinations of parameter settings by expressing some RAB service attributes values conditionally as this is done today for guaranteed bit rate for example.

5 Proposal

It is proposed to agree on specifying (e.g. by the use of semantics description in the specifications) the use of some conditional values for the Radio Access Bearer attributes where applicable.

It is proposed here to modify the semantics description of the ‘delivery of erroneous SDU’ by adding:

“The value ‘Yes’ of the parameter “Delivery of erroneous SDU” shall not be used when the IE ‘UP Mode’ is set to ‘transparent mode’.

The associated CR to TS25413 is hereby attached as tdoc R3-020184.
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9.2.1.3
RAB Parameters



The purpose of the RAB parameters IE group and other parameters within the RAB parameters IE group is to indicate all RAB attributes as defined in [7] for both directions.



			IE/Group Name


			Presence


			Range


			IE type and reference


			Semantics description





			RAB parameters


			


			


			


			





			>Traffic Class


			M


			


			ENUMERATED
(conversational, streaming, interactive, background, ...)


			Desc.: This IE indicates the type of application for which the Radio Access Bearer service is optimised





			>RAB Asymmetry Indicator


			M


			


			ENUMERATED
(Symmetric bidirectional, Asymmetric Uni directional downlink, Asymmetric Uni directional Uplink, Asymmetric Bidirectional, ...)


			Desc.: This IE indicates asymmetry or symmetry of the RAB and traffic direction





			>Maximum Bit Rate


			M


			1 to <nbr-SeparateTrafficDirections>


			INTEGER (1..16,000,000)


			Desc.: This IE indicates the maximum number of bits delivered by UTRAN and to UTRAN at a SAP within a period of time, divided by the duration of the period.



The unit is: bit/s



Usage: 



When nbr-SeparateTrafficDirections is equal to 2, then Maximum Bit Rate attribute for downlink is signalled first, then Maximum Bit Rate attribute for uplink





			>Guaranteed Bit Rate


			C-iftrafficConv-Stream


			0 to <nbr-SeparateTrafficDirections>


			INTEGER (0..16,000,000)


			Desc.: This IE indicates the guaranteed number of bits delivered at a SAP within a period of time (provided that there is data to deliver), divided by the duration of the period. The unit is: bit/s



Usage: 



1. When nbr-SeparateTrafficDirections is equal to 2, then Guaranteed Bit Rate for downlink is signalled first, then Guaranteed Bit Rate for uplink



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



3. Conditional value: 


Set to lowest rate controllable bitrate, where bitrate is either
– one of the RAB subflow combination bitrate IEs (when present)
or
– one of the calculated values given when dividing the compound Subflow combination SDU sizes by the value of the IE Maximum SDU Size and then multiplying this result by the value of the IE Maximum Bit Rate.









			>Delivery Order


			M


			


			ENUMERATED (delivery order requested, delivery order not requested)


			Desc: This IE indicates  whether the RAB shall provide in-sequence SDU delivery or not 



Usage: 



Delivery order requested: in sequence delivery shall be guaranteed by UTRAN on all RAB SDUs



 Delivery order not requested: in sequence delivery is not required from UTRAN





			>Maximum SDU Size


			M


			


			INTEGER (0..32768)


			Desc.: This IE indicates the maximum allowed SDU size


The unit is: bit.



Usage:



Conditional value: 


Set to largest RAB Subflow Combination compound SDU size (when present) among the different RAB Subflow Combinations









			> SDU parameters 


			


			1 to <maxRABSubflows>


			See below


			Desc.: This IE contains the parameters characterizing the RAB SDUs



Usage 



Given per subflow with first occurence corresponding to subflow#1 etc…





			>Transfer Delay


			C-iftrafficConv-Stream


			


			INTEGER (0..65535)


			Desc.: This IE indicates the maximum delay for 95th percentile of the distribution of delay for all delivered SDUs during the lifetime of a RAB, where delay for an SDU is defined as the time from a request to transfer an SDU at one SAP to its delivery at the other SAP



The unit is: millisecond.



Usage:



- 





			>Traffic Handling Priority


			C - iftrafficInteractiv 


			


			INTEGER {spare (0), highest (1), lowest (14), no priority used (15)} (0..15)


			Desc.: This IE specifies the relative importance for handling of all SDUs belonging to the radio access bearer compared to the SDUs of other bearers


Usage:



-





			>Allocation/Retention priority


			O


			


			See below


			Desc.: This IE specifies the relative importance compared to other Radio access bearers for allocation and retention of the Radio access bearer.



Usage:



If this IE is not received, the request is regarded as it cannot trigger the pre-emption process and it is vulnerable to the pre-emption process.





			>Source Statistics Descriptor


			C-iftrafficConv-Stream


			


			ENUMERATED (speech, unknown, …)


			Desc.: This IE specifies characteristics of the source of submitted SDUs


Usage:



-





			>Relocation Requirement


			O


			


			ENUMERATED (lossless, none, …)


			This IE shall be present for RABs towards the PS domain, otherwise it shall not be present.


Desc.: This IE is no longer used.


Usage:



 It shall always be set to “none” when sent and it shall always be ignored when received.








			Range Bound


			Explanation





			nbr-SeparateTrafficDirection


			Number of Traffic Directions being signalled separately. 



Set to 2 if RAB asymmetry indicator is asymmetric bidirectional.



Set to 1 in all other cases.








			Range Bound


			Explanation





			maxRABSubflows


			Maximum number of Subflows per RAB. Value is 7








			Condition


			Explanation





			IftrafficConv-Stream


			This IE shall be present if the Traffic Class IE is set to “Conversational” or “Streaming”.





			IftrafficInteractiv


			This IE shall be present if the Traffic Class IE is set to “Interactive”.








			IE/Group Name


			Presence


			Range


			IE type and reference


			Semantics description





			SDU parameters


			


			


			


			





			> SDU Error Ratio 


			C-ifErroneousSDU


			


			


			Desc.: This IE indicates the fraction of SDUs lost or detected as erroneous.



This is a Reliability attribute



Usage:



The attribute is coded as follows:



Mantissa * 10 – exponent





			>>Mantissa


			M


			


			INTEGER (1..9)


			





			>>Exponent


			M


			


			INTEGER (1..6)


			





			>Residual Bit Error Ratio


			M


			


			


			Desc.: This IE indicates the undetected bit error ratio for each subflow in the delivered SDU.



This is a Reliability attribute.



Usage:



The attribute is coded as follows:



Mantissa * 10 – exponent





			>>Mantissa


			M


			


			INTEGER (1..9)


			





			>>Exponent


			M


			


			INTEGER (1..8)


			





			>Delivery Of Erroneous SDU


			M


			


			ENUMERATED (yes, no, no-error-detection-consideration)


			Desc.: This IE indicates whether SDUs with detected errors shall be delivered or not. In case of unequal error protection, the attribute is set per subflow



This is a Reliability attribute



Usage:



Yes: error detection applied, erroneous SDU delivered



No. Error detection is applied , erroneous SDU discarded



no-error-detection-consideration: SDUs delivered without considering error detection.



This IE shall not be set to ‘Yes’ if the ‘User Plane Mode’ IE is set to ‘transparent mode’.





			>SDU format information Parameter


			C -  IfSMPredefinedSDUSize


			1 to <maxRABSubflowCombinations>


			See below


			Desc.: This IE contains the list of possible exact sizes of SDUs and/or RAB Subflow Combination bit rates. 


Given per RAB Subflow Combination with first occurence corresponding to RAB Subflow Combination number 1.


It shall always be present for rate controllable RABs.












			Range Bound


			Explanation





			maxRABSubflowCombinations


			Maximum number of RAB Subflow Combinations. Value is 64.








			Condition


			Explanation





			IfErroneousSDU


			This IE shall be present if the Delivery Of Erroneous SDU IE is set to “Yes” or “No”.





			IfSMPredefinedSDUSize


			 This IE shall be present for RABs with the IE User Plane Mode set to ‘support mode for pre-defined SDU sizes’.








			IE/Group Name


			Presence


			Range


			IE type and reference


			Semantics description





			SDU Format Information Parameter


			


			


			


			At least one of the Subflow SDU size IE and the RAB Subflow Combination bit rate IE shall be present when SDU format information Parameter IE is present.





			>Subflow SDU Size


			O


			


			INTEGER (0..4095)


			Desc.: This IE indicates the exact size of the SDU.



The unit is: bit.



Usage:



This IE is only used for RABs that have predefined SDU size(s). It shall be present for RABs having more than one subflow.



When this IE is not present and SDU format information Parameter is present, then the Subflow SDU size for the only existing subflow takes the value of the IE Maximum SDU size.








			>RAB Subflow Combination Bit Rate


			O


			


			INTEGER (0..16,000,000)


			Desc.: This IE indicates the RAB Subflow Combination bit rate.



The unit is: bit/s.



Usage:



This IE is only present for RABs that have predefined rate controllable bit rates.



When this IE is not present and SDU format information parameter is present then all Subflow SDUs are transmitted (when there is data to be transmitted) at a constant time interval.  


The value of this IE shall not exceed the maximum value of the IEs ‘Maximum Bit Rate’.


The value 0 of RAB Subflow Combination bitrate indicates that the RAB uses discontinuous transfer of the SDUs.








			IE/Group Name


			Presence


			Range


			IE type and reference


			Semantics description





			Allocation/Retention Priority


			


			


			


			





			>Priority Level


			M


			


			INTEGER {spare (0), highest (1), lowest (14), no priority used (15)}  (0..15)


			Desc.: This IE indicates the priority of the request.



Usage:



The priority level and the preemption indicators may be used to determine whether the request has to be performed unconditionally and immediately





			>Pre-emption Capability


			M


			


			ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)


			Descr.: This IE indicates the pre-emption capability of the request on other RABs



Usage: 



The RAB shall not pre-empt other RABs or, the RAB may pre-empt other RABs



The Pre-emption Capability indicator applies to the allocation of resources for a RAB and as such it provides the trigger to the pre-emption procedures/processes of the RNS.





			>Pre-emption Vulnerability


			M


			


			ENUMERATED(not  pre-emptable,  pre-emptable)


			Desc.: This IE indicates the vulnerability of the RAB to preemption of other RABs.



Usage:



The RAB shall not be pre-empted by other RABs or the RAB  may be pre-empted by other RABs.



Pre-emption Vulnerability indicator applies for the entire duration of the RAB, unless modified and as such indicates whether the RAB is a target of the pre-emption procedures/processes of the RNS





			>Queuing Allowed


			M


			


			ENUMERATED(queuing not allowed, queuing allowed)


			Desc.: This IE indicates whether the request can be placed into a resource allocation queue or not.



Usage:



Queuing of the RAB is allowed



Queuing of the RAB is not allowed



Queuing allowed indicator applies for the entire duration of the RAB, unless modified.
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