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Introduction

In last RAN2 meeting (Sophia Antipolis), the combined HS-DSCH serving cell and Active Set Update (ASU) was discussed.  During this discussion it was noted that only problem to enhance active set update message is the increased message size of ASU. It was also noted that other solution to solve problems highlighted in R2-042103 is to allow parallel processing for physical channel reconfiguration and ASU procedures.   

Discussion

Allowing Parallel Procedures

The allowing parallel procedures for active set update for physical channel reconfiguration performing the HS-DSCH serving cell change following issues should be considered:

· If ASU is performed first, how long the UTRAN should wait until it can send physical channel reconfiguration?

· At least the L2 ack for ASU and some longer time due to the restriction from 8.3.4.5b. 

· If UTRAN performs the physical channel reconfiguration first, what is the effect of the delayed ASU

· When ASU can be send as in above scenario

· Risk of dropped connection due to delayed ASU

· Probability that physical channel reconf. is needed again after ASU

· If SRBs are mapped on HS-DSCH and UTRAN would like to remove serving HS-DSCH cell from active set, what is the risk of losing the connection as the UTRAN must first perform physical channel reconf. first

· What is total implementation complexity of parallel procedures for UTRAN and UE compared to enhancing the ASU?

· Do we introduce some new error scenarios, which need to be handled in specifications?

Enhancing active set update

As the only drawback for enhancing the ASU was identified to be the increased message size and the fact that then the message might not fit in one TB any more and would need time of two TTI to be transmitted. Thus it is necessary to check what is the current ASU message size and how many new bits is need to be to introduce necessary fields in ASU to be able to move HS-DSCH serving cell.

It can be concluded that general IE in ASU takes app. 70 bits and for e.g. each added radio link app. 40 bits. Naturally these values are somewhat implementation depending as some of the fields like new U-RNTI and CN information are not always needed. Thus when  one RL is added to AS the message is app. 110 bits. However if two RLs is added to AS or CELL id  (REL-4 onwards) is used in AS the message size is increased by app. 40 bits or 28 bits respectively. Thus with these additions the AS can easily be larger than one TB already in previous releases. 

On the another hand when considering the new fields that has to be included in ASU to be able to move HS-DSCH serving cell the following IE is needed:

· H-RNTI: 16 bits

· Primary CPICH: 9 bits

· MAC-hs reset indicator: 1 bit 

· HS-SCCH info: 7 bits 

· HARQ info with implicit memory partitioning: 4 bits

· Measurement Feedback Info

· Measurement Power Offset: 6

· CQI Feedback cycle: 4  bits

· CQI repetition factor k: 2 bits

· (-CQI: 4 bits

So with these assumption the addition with all information fields is approximately 53 bits which is quite close to bits needed for each added RL. Moreover, if  it is considered that HS-SCCH and HARQ info are not always cell specific and MAC-hs reset is not necessarily needed only H-RNTI and Primary CPICH are needed to be added, which gives 25 bits.  With these additions the TB will exceed the on TB boundary in most of the cases, however the situation is not different than when adding two RL to the active set or if UTRAN desires to use CELL id in ASU, and these additions do not introduce situation that ASU would not fit always into two TB.  

As the using the ASU also for changing serving HS-DSCH cell, is the network option the UTRAN can always chose to not include necessary fields in ASU. 

In case when the SRBs are mapped on HS-DSCH this one TB and one TTI limitation is no longer valid as the HS-DSCH would transmit the two TB of the active set update message in few HS-DSCH TTI.

Conclusions

Based on discussion above we consider that enhancing ASU is clearly better and more straightforward solution than allowing parallel procedures. Moreover, we consider that increasing the ASU message size in case of HS-DSCH serving cell change is performed simultaneously with ASU are not significant compared to the gains which this possibility allows, when SRBs are mapped on DCH or on HS-DSCH. 

Thus we proposed attached CR against Rel6 25.331. The CR does not yet contain necessary ASN.1 changes but if CR is generally agreed Nokia will update CR to contain ASN.1. changes.
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8.3.4
Active set update
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Figure 8.3.4-1: Active Set Update procedure, successful case
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Figure 8.3.4-2: Active Set Update procedure, failure case

8.3.4.1
General

The purpose of the active set update procedure is to update the active set of the connection between the UE and UTRAN. This procedure shall be used in CELL_DCH state. The UE should keep on using the old RLs while configuring the new RLs. Also the UE should keep the transmitter turned on during the procedure. This procedure is only used in FDD mode.

8.3.4.2
Initiation

The procedure is initiated when UTRAN orders a UE in CELL_DCH state, to make the following modifications of the active set of the connection:

a)
Radio link addition;

b)
Radio link removal;

c)
Combined radio link addition and removal.

In case a) and c), UTRAN should:

1>
prepare new additional radio link(s) in the UTRAN prior to the command to the UE.

In all cases, UTRAN should:

1>
send an ACTIVE SET UPDATE message on downlink DCCH using AM or UM RLC;

1>
create active sets that contain at least one common radio link across a DPCH frame boundary as the result of one or multiple (parallel) active set update procedures.

UTRAN should include the following information:

1>
IE "Radio Link Addition Information": Downlink DPCH information and other optional parameters relevant for the radio links to be added along with the IE "Primary CPICH info" used for the reference ID to indicate which radio link to add. This IE is needed in cases a) and c) listed above;

1>
IE "Radio Link Removal Information": IE "Primary CPICH info" used for the reference ID to indicate which radio link to remove. This IE is needed in cases b) and c) listed above.

8.3.4.3
Reception of an ACTIVE SET UPDATE message by the UE

Upon reception of an ACTIVE SET UPDATE message the UE shall act upon all received information elements as specified in 8.6, unless specified otherwise in the following.
The UE may:

1>
maintain a list of the set of cells to which the UE has Radio Links if the IE "Cell ID" is present.
The UE shall:

1>
first add the RLs indicated in the IE "Radio Link Addition Information";

1>
remove the RLs indicated in the IE "Radio Link Removal Information". If the UE active set is full or becomes full, an RL, which is included in the IE "Radio Link Removal Information" for removal, shall be removed before adding RL, which is included in the IE "Radio Link Addition Information" for addition;

1>
perform the physical layer synchronisation procedure B as specified in [29];

1>
if the IE "TFCI combining indicator" associated with a radio link to be added is set to TRUE:

2>
if a DSCH transport channel is assigned and there is a 'hard' split in the TFCI field:

3>
configure Layer 1 to soft-combine TFCI (field 2) of this new link with those links already in the TFCI (field 2) combining set.

1>
if the radio link currently considered to be the serving HS-DSCH radio link is indicated in the IE "Radio Link Removal Information":

2>
no longer consider any radio link as the serving HS-DSCH radio link;
2>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.
1>
if the  new H-RNTI and “Serving HS-DSCH cell information” IE are present, act on received information elements as specified in subclause 8.6
2>
if the IE "MAC-hs reset indicator" is included:

3>
reset the MAC-hs entity [15].
2>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.
1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE COMPLETE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
transmit an ACTIVE SET UPDATE COMPLETE message on the uplink DCCH using AM RLC without waiting for the completion of the Physical Layer synchronisation B, as specified in [29];

1>
the procedure ends on the UE side.

8.3.4.4
Unsupported configuration in the UE

If UTRAN instructs the UE to use a configuration that it does not support, the UE shall:

1>
keep the active set as it was before the ACTIVE SET UPDATE message was received;

1>
transmit an ACTIVE SET UPDATE FAILURE message on the DCCH using AM RLC;

1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE FAILURE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
set the IE "failure cause" to "configuration unsupported";

1>
when the ACTIVE SET UPDATE FAILURE message has been submitted to lower layers for transmission:

2>
the procedure ends on the UE side.

***** Not relevant sections are ommited ****
******* Next modified sections ********
10.2
Radio Resource Control messages

10.2.1
ACTIVE SET UPDATE

NOTE:
Only for FDD.

This message is used by UTRAN to add, replace or delete radio links in the active set of the UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN ( UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now".
	

	New U-RNTI
	OP
	
	U-RNTI 10.3.3.47
	
	

	New H-RNTI
	OP
	
	H-RNTI 10.3.3.14a
	
	REL-6

	CN information elements
	
	
	
	
	

	CN Information info
	OP
	
	CN Information info 10.3.1.3
	
	

	Phy CH information elements
	
	
	
	
	

	Uplink radio resources
	
	
	
	
	

	Maximum allowed UL TX power
	MD
	
	Maximum allowed UL TX power 10.3.6.39
	Default value is the existing "maximum UL TX power.
	

	Downlink radio resources
	
	
	
	
	

	Radio link addition information
	OP
	1 to <maxRL-1>
	
	Radio link addition information required for each RL to add
	

	>Radio link addition information
	MP
	
	Radio link addition information 10.3.6.68
	
	

	Radio link removal information
	OP
	1 to <maxRL>
	
	Radio link removal information required for each RL to remove
	

	>Radio link removal information
	MP
	
	Radio link removal information 10.3.6.69
	
	

	TX Diversity Mode
	MD
	
	TX Diversity Mode 10.3.6.86
	Default value is the TX diversity mode currently used in all or part of the active set.
	

	SSDT information
	OP
	
	SSDT information 10.3.6.77
	
	

	DPC Mode
	OP
	
	Enumerated (Single TPC, TPC triplet in soft)
	"Single TPC" is DPC_Mode=0 and "TPC triplet in soft" is DPC_mode=1 in [29].
	REL-5

	Serving HS-DSCH cell information
	OP
	
	Serving HS-DSCH cell information 10.3.6.xx
	
	REL6


***** Not relevant sections are ommited ****
10.3.6.xx Serving HS-DSCH cell information
	Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-6

	Downlink HS-PDSCH Information
	OP
	
	Downlink HS_PDSCH Information 10.3.6.23a
	
	REL-6

	HARQ Info
	OP
	
	HARQ info 10.3.5.7a
	
	REL-6

	MAC-hs reset indicator
	OP
	
	Enumerated (true)
	TRUE Indicates the MAC-hs entity needs to be reset.
	REL-6
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