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1. Introduction

E-DCH was introduced in Rel-6 3GPP which include the intra-frequency softer handover. And for the Diversity Control Field IE in the RADIO LINK SETUP REQUEST/RADIO LINK ADDITION REQUEST messages, it is defined to indicate whether the Node B shall combine the concerned RL or not for the existing RLs.
In the current specification it says that the Diversity Control Field IE is only applicable for DCHs, and in case of E-DCH it shall always be assumed to be set to "Must" from Rel-6. However, under some circumstance, the NodeB may not be able to combine the requested radio links during softer handover, and it will cause the unexpected failure.
2. Discussion
In R99, it was defined for DCHs that NodeB may not be able to combine radio links for some reason, e.g., due to lack of resources. In such case, NodeB could accept the added Radio links without softer combing but do other operation like selective combining. This would be controlled by RNC via the Diversity Control Field IE in the RADIO LINK SETUP REQUEST/RADIO LINK ADDITION REQUEST messages. When RNC requires NodeB must do the softer combining but NodeB is lack of resources or does not support, it shall consider the radio link addition or setup to be failed with the cause “Combining Resources not Available/Combining not supported”. See cause definition in spec TS 25.433 sec 9.2.1.6 “The value of the received Diversity Control Field IE was set to "Must", but the NodeB cannot perform the requested combining.” and “The Node B does not support RL combining for the concerned cells.”.

There would be similar cases for E-DCH softer combining that NodeB may be lack of resources or cannot support. However according to the specification, the value of the Diversity Control Field IE for E-DCH is always assumed to be “Must”, which means the combination of radio links must be successful, otherwise the NodeB may send back the RADIO LINK ADDITION FAILURE message to the RNC. Furthermore, as there are many cases of combined services these days, for example, CS over DCH + PS over E-DCH, whereas the value of Diversity Control Field IE could be set as “Must/May/Must not” for DCH, though only can be “Must” for E-DCH. In this case, when the RADIO LINK ADDITION REQUEST message is used to setup R99 DCH and E-DCH radio links simultaneously, lack of resources to combine E-DCH may also impact the R99 DCH radio link addition procedure.
Currently there is no explicit description for the follow-on action from the network, and the values in the IE Cause have been defined for both DCH and E-DCH, which are “Combining resources not available/Combining not supported” as shown below.
9.1.41
RADIO LINK ADDITION FAILURE

9.1.41.1
FDD Message

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	CRNC Communication Context ID
	M
	
	9.2.1.18
	The reserved value "All CRNCCC" shall not be used.
	YES
	ignore

	CHOICE Cause Level
	M
	
	
	
	YES
	ignore

	>General
	
	
	
	
	
	

	>>Cause
	M
	
	9.2.1.6
	
	–
	

	>RL Specific
	
	
	
	
	
	

	>>Unsuccessful RL Information Response
	
	1..<maxNrOfRLs-1>
	
	
	EACH
	ignore

	>>>RL ID
	M
	
	9.2.1.53
	
	–
	

	>>>Cause
	M
	
	9.2.1.6
	
	–
	

	>>Successful RL Information Response
	
	0..<maxNrOfRLs-2>
	
	
	EACH
	ignore

	>>>RL ID
	M
	
	9.2.1.53
	
	–
	

	>>>RL Set ID
	M
	
	9.2.2.39
	
	–
	

	…
	
	
	
	
	
	


9.2.1.6
Cause

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED (

unknown C-ID,

Cell not available,

Power level not supported, 

DL radio resources not available,

UL radio resources not available,

RL Already Activated/allocated,

Node B Resources Unavailable,

Measurement not supported for the object,

Combining Resources not available,
…
Combining not supported,
UL SF not supported,

DL SF not supported,

…
	

	…
	
	
	
	


	Radio Network Layer cause
	Meaning

	BCCH scheduling error
	The Node B has detected an illegal BCCH schedule update (see subclause 8.2.16.3).

	…
	

	Combining not supported
	The Node B does not support RL combining for the concerned cells.

	Combining Resources Not Available
	The value of the received Diversity Control Field IE was set to "Must", but the Node B cannot perform the requested combining.


Therefore it is necessary to clarify how to assume the value of Diversity Control Field IE for E-DCH. There could be two possible solutions.

Solution 1: Add more description in the tabular for “Combining Resources Not Available/Combing not supported”, and say it should be only applicable for DCH.

Solution 2: Clarify that when combine E-DCH radio links, the Diversity Control Field shall be assumed to be set to "May" for Radio Link Addition procedure.

We may prefer Solution 2 to solve the confusion as it is not seen any necessity to limit the value to be “Must”.

Proposal: It is proposed to correct the value of the Diversity Control Field IE for E-DCH that it shall be assumed to be set to "May" in the Radio Link Addition procedure.

3. Conclusions
In this document we analyze the current issue for combining E-DCH radio links, and propose to solve it. The related CRs are in [2][3][4].
Proposal: It is proposed to correct the value of the Diversity Control Field IE for E-DCH that it shall be assumed to be set to "May" in the Radio Link Addition procedure.
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