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1 Introduction

In the current version of TS25.415, FQC information is set in PDU type 0 and PDU type 1 on Iu UP in support mode according to radio frame classification, the RAB attribute “delivery of erroneous SDU”, the CRC . The setting is described through table 1, table 2 and table 3 of section 6.4.4.1.2 respectively in the RNC and in the CN.  Some cases are not covered by these tables and some cases are ambiguous. This paper tries to clarify all cases and proposes to modify 25.415 correspondingly. 
2 Handling of FQC in uplink path (RNC)

Problem

On the uplink path, the FQC information is first set by the RNC according to the radio frame quality classification and the setting of the fields “delivery of erroneous SDUs” for all the subflows considered.

The mapping is today represented in the following table :

Table 1: FQC handling in RNC on uplink

	INPUT

(for each subflow)
	ACTION

(on Iu UP frame)

	Delivery of erroneous SDUs
	Radio Frame Classification
	Action taken in SRNC on the sending side

	Yes
	Bad
	Set FQC to 'bad radio'

	No
	Bad
	Frame not sent

	no-error-detection-consideration
	Any value
	Set FQC to good

	Any value
	Good
	Set FQC to good


This table is confusing since the fields for all subflows should be all considered simultaneously so that the input column should be a three-entry table. By default, as the meaning of the fields in the left column (“for “yes”, “no”,…) is unspecified, it can be assumed that the same meanings as the ones of table 2 apply which would result in the following table :

	INPUT



	Delivery of erroneous SDUs

(for each subflow)
	Radio Frame Classification

	Yes (at least one of the subflows have this value but none have ‘No’)
	Bad

	No (at least one of the subflows have this value)
	Bad

	no-error-detection-consideration (All subflows have this value)
	Any value

	Any value
	Good


However, this interpretation is also not satisfactory since it does not cover all cases. 

For exemple, let’s consider the following subflows :

	
	Subflow 1
	Subflow 2
	Subflow 3

	Delivery of erroneous SDUs
	yes
	no
	…

	Radio frame classification
	bad
	good
	…


This scenario is not covered by the “Yes” because it exists one of the subflow with the value “no”. It is also not covered by the “No” because the “no” here is associated with a “good” radio frame classification and neither covered –obviously- by the third row. Because the first three rows do not match, implementations could then be misleaded to run the last “any value” resulting in FQC set to “good” on the sending side. 

This is a wrong interpretation as the action that should be done in that case is sending the frame with the FQC set as “Bad”.

Solution

However, the handling of FQC in RNC in uplink can be very simply – and unambiguously- handled in computer language when it is considered sequentially rather than by a table (see below in pseudo computer language): 

1. first check if there is a couple (no, bad) then take action “frame not sent”,

2. else if there is a couple (yes, bad) then action is “frame sent with FQC as “bad radio””,

3. else the action is “send the frame with FQC as “good radio”,

4. endif !

It is important to note here the sequentiality of the checks, otherwise the resulting action is not the same. A table is also not very appropriate to show this sequentiality.

The very short text below is therefore proposed in replacement of the table 1 which cover all cases unambiguously and is quite simple :

Proposed text

„If there is at least one subflow with the ‘Delivery of erroneous SDUs’ set to ‘No’ and for that subflow the Radio frame classification is ‘Bad’ then the Iu UP frame shall not be sent,

Otherwise, if there is at least one subflow with the ‘Delivery of erroneous SDUs’ set to ‘Yes’ and for that subflow the Radio frame classification is ‘Bad’ then the Iu UP frame shall be sent with FQC set as “bad radio”,

Otherwise the Iu UP frame shall be sent with FQC set as “good”“.

3 Handling of FQC in uplink (CN)

Problem

In the same spirit, the table 2 can be simplified with the following sequential logics based again on the value of the couple (“delivery of erroneous SDU”, CRC check):

1. if there is a couple (no, bad) then drop the frame,

2. else if there is a couple (yes, bad) then forward the frame with FCQ set as “bad”,

3. else forward the frame with the FQC as set by UTRAN,

4. endif ! 

In addition, it should be mentioned what to do in the case the CRC is not available as this case is not covered by the table and can occur when using PDU type 1.

All the cases can be summarized in the following three sentences :

Proposed text

 “

If a CRC is available and the CRC check indicates that the Iu UP is “Bad” and at least one subflow has the “delivery of erroneous SDUs” set to “No”, then the Iu UP frame shall be dropped. Also an Iu-UP-status primitive is sent indicating „no data“ at the RNL-SAP.

Otherwise, if a CRC is available and the CRC check indicates that the Iu UP is “Bad” and at least one subflow has the “delivery of erroneous SDUs” set to “Yes”, then the Iu UP frame shall be forwarded with the FQC set to “Bad”,

Otherwise the Iu UP frame shall be forwarded with the FQC as set by UTRAN.“

4 Handling of FQC in downlink (CN)

Problem

The handling in downlink is currently handled by the following table :

Table 3: FQC handling in RNC on downlink

	INPUT
	ACTION

(on Iu UP frame)

	Delivery of erroneous SDUs

(for each subflow)
	CRC check
(if payload CRC present)

(on Iu UP frame)
	Actions taken at SRNC on the receiving side

	Yes
	Not OK
	Drop frame

	No
	Not OK
	Drop frame

	no-error-detection-consideration
	Any result
	Pass the frame to radio interface protocols

	Any value
	OK
	Pass the frame to radio interface protocols


Again, the meaning of the fields “delivery of erroneous SDUs” (“yes”, “no”,..) is not specified. It also does not say what to do when the payload CRC is not present. 

Moreover, in the same spirit as above, this table can be simplified in a user friendly approach with the following proposed text which unambiguously also cover all cases: 

Proposed text

“

If a CRC is available and the CRC check indicates that the Iu UP is “Bad” then the frame shall be dropped,

Otherwise, the frame shall be passed to radio interface protocols.“

5 Summary and proposal

In this document it has been shown that the table 1 of section 6.4.4.1.2 is ambiguous and does not cover all cases. Tables 1, 2, 3 are also incomplete.

It is proposed to replace the tables 1, 2, 3 by a simplified text that:

· cover unambiguously all cases,

· uses a simple wording,

· and which also better reflects the order in which the checks should be handled.

It is also proposed to make the split more obvious in the text of 6.4.4.1.2 between FQC handling in uplink path and FQC handling in downlink path: therefore two sub-sections are now proposed : 6.4.4.1.2 “Handling of FQC information in uplink path” and 6.4.4.1.3 “Handling of FQC information in downlink path”.

The resulting changes to 25.415 specification are presented in CR050 (paper R3-010183). 
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