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1. Introduction
As an open point from the RRC telephone conferences, it is still (FFS) whether we should use other messages than the already updated reconfiguration messages to address E-DCH functionality. One message that could e.g. be extended for this purpose is the ACTIVE SET UPDATE (ASU) message, but also other messages could be considered.
2. ASU message size considerations
2.1. Minimum ASU size

The following message size estimations are based on very simple ASU messages:

· Added RL has one channelisation code of SF-256;

· R3-message only (no Rel4/5 extensions);

· Following IE’s are not included:

On message level:



- newU-RNTI



- cn-InformationInfo



- maxAllowedUL-TX-Power



- tx-DiversityMode



- ssdt-Information


On RL-AdditionInformation level:



- SCCPCH-InfoForFACH

On DL-DPCH-InfoPerRL level:



- SecondaryCPICH-Info



- SSDT-CellIdentity



- ClosedLoopTimingAdjMode


With these assumptions, the following compiler output sizes were obtained:

	Functionality
	Size (bits)

	No RL addition or Removals
	65

	1 RL addition
	111

	1 RL addition + 1 RL deletion
	123

	2 RL addition + 1 RL deletion
	166


2.2. Available msg size extension on DL DCCH (SRB2)
If we want the ASU to be contained within one RLC PDU of existing systems, the following calculation is applicable:


TB size: 





148 bits

MAC overhead:



4 bits  (C/T field)


RLC overhead:



24 bits (AM PDU: 2 bytes header + 1 LI)


Available for RRC msg:
120 bits

If we want to make a Rel-6 addition, we will introduce the following overhead (see modified ASN.1 in appendix A):

laterNonCriticalExtensions

SEQUENCE {








2 opt bits

-- Container for additional R99 extensions


activeSetUpdate-r3-add-ext

BIT STRING

OPTIONAL,





v4b0NonCriticalExtensions

SEQUENCE {







1 opt bit


activeSetUpdate-v4b0ext

ActiveSetUpdate-v4b0ext-IEs,


2 opt bits inside


v590NonCriticalExtensions

SEQUENCE {






1 opt bit



activeSetUpdate-v590ext


ActiveSetUpdate-v590ext-IEs,
2 (1 opt + 1 DPC)



v6xxNonCriticalExtensions

SEQUENCE {





1 opt bit




activeSetUpdate-v6xxext


ActiveSetUpdate-v6xxext-IEs,
1 opt bit inside





nonCriticalExtensions


SEQUENCE {} OPTIONAL



} OPTIONAL


}
OPTIONAL


} OPTIONAL

} OPTIONAL

















The maximum field size that can still be included in an ASU without going to 2 RLC PDU’s is:



120 (available) – 111 (current RL addition) – 10 (overhead) = -1 bits
As a result, there is no extension possible while staying inside the 1 RLC PDU boundary.

Note that also usage of the Rel-99 late extension container does not really help. Usage of this container will introduce at least the same amount of overhead.
2.3. Criticaly extending the ASU

So far, the ASU has only been non-critically extended. We could consider to make a critical extension of the message in Rel-6 which could be combined with a cleanup.
However the message size reduction that can be obtained by such a cleanup seems to be quite limited:


- we could remove 3 dummy IE’s which are no longer used;


- around 3-5 bits related to the extension mechanism could be removed. 

So if we assume that all existing functionality is there for a good reason, criticaly extending the message will only bring some 6-9 bits.

3. Message extensions for E-DCH
3.1. Addition of a RL to the E-DCH active set

In [2] it is shown that adding the E-DCH configuration for a cell will roughly require the following amount of signalling information
:
· Complete configuration (preconfiguration):



67+ bits including the PSC

· Configuration for non-serving E-DCH cell only:


35+ bits including the PSC
· Configuration for serving E-DCH cell only:



58+ bits including the PSC
Based on the calculation in section 2, it is clear that these additions (even the ones for a non-serving cell) cannot be made without going to 2 RLC PDU’s for the ASU. 
This brings forward three solution directions for adding a RL with E-DCH configuration to the active set:

1) Extend the ASU
Going to 2 RLC PDU’s for the ASU can be considered quite severe since it will delay the active set update also for the DPCH. However, if the UTRAN was anyway already using some extensions in the ASU message which already resulted the ASU to use 2 RLC PDU’s, then adding the E-DCH configuration to the ASU will probably come at no additional cost.

2) Not extend the ASU, but use the PHYSICAL CHANNEL RECONFIGURATION
A UTRAN that wants to keep using ASU messages limited to 1 RLC PDU could refrain from indicating the E-DCH configuration in the ASU. Instead such a UTRAN could use a separate PHYSICAL CHANNEL RECONFIGURATION message to add the E-DCH configuration. 
3) Not extend the ASU, but use the new message
A UTRAN that wants to keep using ASU messages limited to 1 RLC PDU could refrain from indicating the E-DCH configuration in the ASU. Instead such a UTRAN could use a separate new message to add the E-DCH configuration which would remove any unnecessary overhead from the PHYSICAL CHANNEL RECONFIGURATION message. 

Solution 2 will increase the total number of RRC bits required for the RL addition signalling:

· if we define a new 1-bit optional field as a Rel-6 extension to the Rel-5 PHYSICAL CHANNEL RECONFIGURATION message, the message size will be 72 bits. Of the 70 “overhead bits”, 45 are needed (MAC, SN, transaction id,), and 25 are “unnecessary” overhead indicating absence of optional fields.
· compared to the 10-bits additional overhead required for making a ASU-extension, the two-message approach is (70-10=) 60 bits less efficient from an RRC point of view. However this does not necessarily lead to an increment in the required number of RLC PDU’s. 
Solution 2 however does have the benefit that it does not delay the DPCH RL addition: for the DPCH addition, still only 1 RLC PDU needs to be received succesfully.
With solution 3 we can get rid of the 25 “unnecessary overhead bits” of the PHYSICAL CHANNEL RECONFIGURATION message.
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The 3 solutions are shown for both the case where we inform the UE about the complete E-DCH configuration at RL-addition (A-a1, A-a2 and A-a3), or only inform the UE about the information it needs to know for a non-serving E-DCH cell (A-b1, A-b2 and A-b3).
Figure 1: RL addition message sizes
3.2. Moving the E-DCH serving cell

Next question is how to handle moving the E-DCH cell. Two cases need to be considered:

1) Move the E-DCH serving cell to a new cell within the current E-DCH active set
2) Move the E-DCH serving cell to a new cell not yet in the E-DCH active set.

Case 1):
For this case we have to differentiate again between the case where at RL addition, the UE obtained the full E-DCH configuration (cases A-a1, A-a2, and A-a3 in section 3.1), or it only obtained the non-serving cell related information (A-b1, A-b2 and A-b3 in section 3.1).
When the UE has already obtained the full E-DCH configuration, only the PSC of the new E-DCH serving cell needs to be signalled (some 10 bits). This is shown in figure 2 for the cases we use the existing PHYSICAL CHANNEL RECONFIGURATION message, and for the case we use a new message (C-a1, C-a2).
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When the UE only has received the non-serving cell information, it still needs to receive the E-RNTI, E-AGCH configuration, serving-E-RGCH configuration, which will be something like 50 bits in total. Also this case is reflected in figure 2, again with the existing message and based on a new message (C-b1, C-b2).

Figure 2: Moving the E-DCH serving cell message sizes

Case 2:
When moving the UE to an E-DCH serving cell not yet in the E-DCH active set, the message sizes shown in section 3.1, cases A-a1, A-a2 and A-a3 are almost applicable. The E-DCH configuration could be shortened by 9-bits if we do not want to include the non-serving RLS E-RGCH configuration.

4. Proposal

It is assumed that in several scenario’s, UTRAN’s will already today be using an ASU with a size larger than 1 RLC PDU. This will happen e.g. when some of the optional fields are included, or when the UTRAN performs a combined RL addition and RL deletion. If the ASU is already using 2 RLC PDU’s, the full E-DCH configuration can be added “for free”. 
First proposal:

1) Extend the ASU with the possibility to include the full E-DCH related cell configuration for the added cell (support for cases A-a1 and A-b1 above);

If it is considered crucial that the ASU can be limited to 1 RLC PDU, the E-DCH configuration will have to be added with a separate message. Then the question becomes whether this can be done based on the PHYSICAL CHANNEL RECONFIGURATION message, or whether a new message is required. 

In general we assume that it is preferable to be able to give the UE the full configuration, since this will also limit the signalling when the UE moves within the E-DCH active set and this cell becomes part of the E-DCH serving RLS (not necessarily the serving cell).

When moving the E-DCH serving cell to a new cell (previously outside the active set), it seems we can only handle the concerning signalling within 2 RLC PDU’s when defining a new message.  Therefore, although we do not like the deviation from the general RRC message approach (which allows any channel type to be addressed with the same message), we have the following second proposal:
Second proposal:

2) If RAN2 considers it crucial that the ASU for RL addition can be kept to 1 RLC PDU, it is proposed that RAN2 considers to define a new message (e.g. “E-DCH PHYSICAL CHANNEL RECONFIGURATION”) which can be used to add/remove E-DCH physical channel configuration parts, and move the E-DCH serving cell.
5. References

[1]:

25.331 v6.4.0
[2]:

R2-050034
Using preconfigurations for E-DCH
Appendix A: Modified ASN.1 for ASU extension
-- ***************************************************

--

-- ACTIVE SET UPDATE (FDD only)

--

-- ***************************************************

ActiveSetUpdate ::= CHOICE {


r3







SEQUENCE {



activeSetUpdate-r3



ActiveSetUpdate-r3-IEs,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




activeSetUpdate-r3-add-ext

BIT STRING

OPTIONAL,




v4b0NonCriticalExtensions

SEQUENCE {





activeSetUpdate-v4b0ext

ActiveSetUpdate-v4b0ext-IEs,





v590NonCriticalExtensions

SEQUENCE {






activeSetUpdate-v590ext


ActiveSetUpdate-v590ext-IEs,






v6xxNonCriticalExtensions

SEQUENCE {







activeSetUpdate-v6xxext


ActiveSetUpdate-v6xxext-IEs,









nonCriticalExtensions


SEQUENCE {} OPTIONAL





} OPTIONAL




}
OPTIONAL




} OPTIONAL



} OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

ActiveSetUpdate-v4b0ext-IEs ::= SEQUENCE {


-- Physical channel IEs



-- ssdt-UL extends SSDT-Information. FDD only.



ssdt-UL-r4






SSDT-UL







OPTIONAL,



-- The order of the RLs in IE cell-id-PerRL-List is the same as



-- in IE RL-AdditionInformationList included in this message



cell-id-PerRL-List




CellIdentity-PerRL-List



OPTIONAL

}

ActiveSetUpdate-v590ext-IEs ::= SEQUENCE {


-- Physical channel IEs



dpc-Mode






DPC-Mode,


dl-TPC-PowerOffsetPerRL-List

DL-TPC-PowerOffsetPerRL-List


OPTIONAL
}

ActiveSetUpdate-v6xxext-IEs ::= SEQUENCE {



new-Field



New-Field


OPTIONAL

}



















































































































� Indicated values are valid for the case “RG mode (Dedicated, Common), see [2];


� The “71+” denotes that actually more than 71 additional bits might be required, since we do not know the complete E-DCH configuration yet. E.g. in [2], 0-bits are assumed for the E-RGCH timing offset;





