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1 Introduction
The NBAP procedure Physical Shared Channel Reconfiguration allows CRNC to provide to Node B the resource HS-SCCH codes. It also allows CRNC to claim back HS-SCCH codes from Node B or to replace some HS-SCCH codes with other ones. The current specification text even allows RNC to claim back codes which are currently in use by Node B and UEs. 

If all HS-SCCH codes allocated to a UE by Node B are reclaimed, this may lead to a temporary (in extreme cases permanent) unavailability
 of HS-DSCH for this UE. This outage may not be compatible with the traffic class a MAC-hs stream is transporting (e.g. streaming traffic class guarantees some maximum end to end delay). Even if only a part of the codes allocated to a UE by Node B are reclaimed from CRNC, this may lead to a degradation of the service not being compatible with the QoS requirements of the transported traffic.

Current specification allows for two behaviours of Node B, one leading to outage or service degradation, another normally avoiding outage and service degradation. These behaviours are discussed further in 2. 

In both cases possible problems with the current specification exist due to the fact that a Radio Parameter Update Indication will not necessarily trigger a Radio Link Reconfiguration which would allow Node B to replace HS-SCCH codes associated to HS-DSCHs which have been reclaimed by codes still available for Node B. 

Also the fact that two alternative behaviours are possible may lead to interoperability problems.

2.
Discussion
2.1
Behavior 1 “Immediate removal/deletion of HS-SCCH codes from pool”:

In this behavior Node B immediately takes all the HS-SCCH codes out of service, which will not be in the new HS-SCCH code pool configuration requested by CRNC. No attempt is made to avoid service interruption or degradation to UEs.

Afterwards Node B might try to reallocate codes from the pool of codes after reconfiguration to these UEs to make the HS-DSCH available again for the UE. This is depicted below in figure 1.
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Figure 1: “Behavior 1” in case PSCH Reconfiguration revokes  all HS-SCCH codes associated to a UE
Advantages:

· No unsuccessful outcome of the procedure due to HS-SCCH removal/deletion possible.

· Immediate response to RNC possible.

Disadvantages:

· Downtime of HS-DSCH for UEs which have no valid HS-SCCH codes assigned anymore. For traffic classes with some QoS guarantees (e.g. streaming traffic class) this represents a violation of the guarantees for other traffic classes a annoying damage of the experienced QoS.

· Downtime can last for arbitrary long time if RNC does not answer to RADIO LINK PARAMETER UPDATE INDICATION with a reconfiguration or reconfiguration is not successful.

· May cause (temporary) service degradation.

· Solution is not very clean, because HS-SCCH codes provided previously from CRNC to Node B and then allocated by Node B to UE, will still be used by UE while CRNC uses these codes already for other purposes after it has withdrawn them from Node B.

Problem with current specification:

· Due to unclarity in specification it is not sure if this behavior is the intended one.

· It might happen that a resource HS-SCCH code is removed from Node B whereas UE still uses this resource. This would lead to cases where a HS-DSCH is existing, but it cannot be used anymore by that particular UE. Worse currently there is no direct means which would allow to resolve this situation, by e.g. a failure indication. Therefore it should be considered to allow Node B to refuse to return some ‘essential’ HS-SCCH codes currently in use.

Minimum changes to 25.433 V5.4.0 to clarify that behavior 1 is expected (first draft as basis for discussion):

“8.2.18.2
Successful Operation

.... text omitted ...

[FDD - If the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message includes HS-SCCH FDD Code Information IE, the Node B shall:

-
If the HS-SCCH FDD Code Information IE contains no code, delete any existing HS-SCCH resources from the cell. If the existing HS-SCCH resources are associated to communication contexts Node B shall try to remove these codes from the communication contexts.
-
If the HS-SCCH FDD Code Information IE contains one or more codes and HS-SCCH resources are not currently configured in the cell, use this list of codes as the list of codes for HS-SCCH channels.

· If the HS-SCCH FDD Code Information IE contains one or more codes and HS-SCCH resources are currently configured in the cell, replace the current list of codes with this new list of codes for HS-SCCH channels. The replacement shall take place immediately if no SFN IE is present or take place at the specified SFN if a SFN IE is present.]

“

2.2
Behaviour 2 “Controlled removal/deletion of HS-DSCH codes”:

In this behavior Node B does not immediately take all the HS-SCCH codes out of service, which will not be in the new HS-SCCH code pool configuration requested by CRNC. Instead it tries first to adapt the codes allocated to UEs in a way that at least all  UE s remain addressable after the Physical Shared Channel Reconfiguration. This seems possible since after the PHYSCIAL SHARED CHANNEL RECONFIGURATION REQUEST the codes belonging to the new HS-SCCH codes can be considered as available for Node B, whereas the old codes become unavailable for Node B only after the PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE has been received by CRNC.
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Figure 2: “Behavior 2” in case PSCH Reconfiguration revokes  all HS-SCCH codes associated to a UE
Advantages:

· No outage of HS-DSCH carried traffic

· Service degradation for traffic is avoided.

· Clean resource management strategy: CRNC grants HS-SCCH resources to Node B; Node B to UE. Node B regains resource HS-SCCH code from UE. Node B returns resource to CRNC once it has regained it from UE. 

Disadvantages:

· The time between sending PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST and receiving the related response may become undetermined for CRNC. 

· Unsuccessful outcome of Physical Shared Channel Reconfiguration due to HS-SCCH code change has to be considered. This will be the case if RNC does not answer to RADIO LINK PARAMETER UPDATE INDICATION with a reconfiguration or reconfiguration is not successful. One solution is to fall back to behavior 1 and to accept service outage or degradation in these rare failure cases or to allow for an (partially) unsuccessful outcome of the Physical Shared Channel Reconfiguration.

Problem with current specification:

· Due to unclarity in specification it is not sure if this behavior is the intended one.

· Currently no unsuccessful outcome is specified for the case Physical Shared Channel Reconfiguration is used for  HS-SCCH code configuration change
. 

Minimum changes to 25.433 V5.4.0 to clarify that behavior 2 is expected avoiding unsuccessful outcome (first draft as basis for discussion):

“8.2.18.2
Successful Operation

.... text omitted ...

[FDD - If the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message includes HS-SCCH FDD Code Information IE, the Node B shall:

-
If the HS-SCCH FDD Code Information IE contains no code, delete any existing HS-SCCH resources from the cell.
-
If the HS-SCCH FDD Code Information IE contains one or more codes and HS-SCCH resources are not currently configured in the cell, use this list of codes as the list of codes for HS-SCCH channels.

· If the HS-SCCH FDD Code Information IE contains one or more codes and HS-SCCH resources are currently configured in the cell, replace the current list of codes with this new list of codes for HS-SCCH channels. For codes of the current list which are not part of the new list of codes and which are associated to communication contexts Node B shall first try to replace or remove these codes from the communication contexts and then respond with the PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE. If Node B is not successful with the replacement or removal, it shall anyhow replace the current list with the new list of codes. Unsuccessful replacement or removal means that removal or replacement has not take place completely until the specified SFN, if SFN IE is present, or within a reasonable time, if SFN IE is not present.]

“

2.3 Interoperability issues caused by the two different behaviors:

A RNC expecting behavior 1 connecting to a Node B implementing behavior 2 could interpret a possible long delay between its request and the response as a severe problem in Node B or as a severe problem with the signaling transport, whereas in reality the delay is just caused by Node B trying to reallocate the codes to the effected UEs.

A RNC expecting behavior 2 connected to a Node B implementing behavior 1 could falsely conclude that the response implies that all the revoked HS-SCCH codes have been replaced and are no longer in use by any UE.

2.4 Enhancements of the specification to remove problems in the currents specification:

2.4.1 Required enhancement to avoidance interoperability issues

In general the procedure text should be enhance in a way that only one of the describe behaviors is allowed. This would allow to avoid possible interoperability issues. 

2.4.2 Possible enhancement ‘partial failure’ to avoid service interruption caused by behavior 1

If behavior 1 is the one endorsed by an enhanced specification text than the standard could demand that CRNC only withdraws codes which are currently not in use
. The argument for this is that otherwise the removal will cause service interruptions which may not be compliant with the traffic class. On the other hand this could mean depending on the allocation strategy in Node B that a CRNC may not be able to revoke any codes it provided to Node B for cell as long as this cell is the serving cell for some UEs
 . Therefore this seems to be not a very good solution. Another alternative is to allow Node B to refuse to give back some ‘essential’ codes i.e. to allow for a (partial) failure of the procedure. For this in the PHYSICAL SHARED CHANNEL RECONFIGURATION FAILURE message a new IE HS-SCCH Codes Removed could be introduced.

2.4.3 Possible enhancement ‘partial failure’ to allow unsuccessful outcome in behavior 2

If behavior 2 is the one endorsed by an enhanced specification text than the standard should foresee also a unsuccessful outcome due to HS-SCCH code removal/deletion. This would allow Node B to report to CRNC HS-SCCH codes it was not able to release in a reasonable time or until the SFN indicated in the request has elapsed. These codes should be therefore considered as still allocated to Node B. For this in the PHYSICAL SHARED CHANNEL RECONFIGURATION FAILURE message a new IE HS-SCCH Codes Removed could be introduced.  

3.
Conclusion and Proposal

This contribution has shown that the current specification leaves room for different interpretations and therefore for interoperability issues.

It was also shown that depending on the interpretation of the standard the removal of HS-DSCH codes via Physical Shared Channel Parameter Update procedure might cause severe degradation of HS-DSCH provided service for UEs.

Alcatel asks the group to discuss the behaviors and to decide if one behavior shall be specified as the expected one. 

Further Alcatel asks to discuss the outlined enhancements ‘partial failure’ of the specification.

Alcatel suggests to agree on behavior 2 as this behavior allows to avoid outage and service degradation of HS-DSCH.

The proponents will prepare corresponding CRs as soon as decisions are available in RAN3. 

� Please note that the HS-SCCH (High Speed Shared Control Channel) is used to inform a UE that some data will be sent on HS-PDSCH to it. If UE does not know the correct codes used by Node B to address it, it will not learn that is should receive on HS-PDSCH.


� To allow a unsuccessful outcome the specification should specify under which circumstance which codes might be refused to be returned from Node B to CRNC. Otherwise it would be more or less at the disposal of Node B, if it accepts a request or not.


� This should be possible because CRNC can learn by monitoring the NBAP signaling, which codes are in use.


� ‘Some UEs’ depends on the size of the code pool. For example if we had 8 UEs Node B might decide to allocate to each UE 4 codes. Therefore with 8 UEs already 32 different HS-SCCH codes could be in use. But the maximum size of the pool is 32 (=MaxnoofHSSCCHs)! 
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