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1 Introduction

In this document we will make a start by looking at the potential impacts on 25.331 due to the introduction of EUDCH.
This document is based on the following assumptions:

1) In general EUDCH is expected to only cause “minor impact” to 25.331, with an amount of changes that should be comparable to the amount of changes caused by the introduction of HS-DSCH in 25.331;
2) Main impact on 25.331 will be the addition of new IE’s in certain existing messages. The introduction of new messages for EUDCH is not expected;
3) Most impacted sections will thus be:

· Section 8.6:
Addition of description for the new IE’s

· Section 10: 
Addition of the new EUDCH related IE’s in relevant messages, and definition of these IE’s.
· Section 11: 
ASN.1 updates

Based on these assumptions, it is assumed that trying to come with to an initial data model for EUDCH related information is a good first step before progressing on more detailed stage-3 work: what EUDCH related information needs to be configured by RRC and how is this information structured ? 

Given the assumed similarities with HS-DSCH, we take a detailed look in section 2 at the HS-DSCH related information and see whether similar information is also applicable for EUDCH. This analysis resulted in a number of identified issues which should be discussed in RAN2.
Section 3 attempts to cover areas for which no corresponding HS-DSCH counter part exists. 
In section 4, a first attempt is made to show how an updated RRC message (RB SETUP) could look.
Finally section 5 identifies some ASN.1 related issues.

2 Comparing HS-DSCH and EUDCH information requirements
As was described in [1], HS-DSCH operation is based on the following main information parts:

1) Overall level

1) H-RNTI


2) HS-DSCH transport channel level (in IE “Added or Reconfigured DL TrCH information”)

· HARQ info (10.3.5.7a)

· Added or Reconfigured MAC-d flow (10.3.5.1a)


3) DL HS-PDSCH information (10.3.6.23a)

· HS-SCCH info (10.3.6.36a)

· Measurement feedback info (10.3.6.40a)


4) UL DPCH power control info (10.3.6.91)

· Δ ACK

· Δ NACK

· Ack-Nack repetition factor


5) DL information per RL (10.3.6.27)

· Serving HS-DSCH RL indicator

In addition, the following IE’s should be considered:


6) Physical channel capability (10.3.3.25) / UE radio access capability (10.3.3.42)

7) RB mapping info (10.3.4.21)


8) Deleted DL TrCH Information (10.3.5.4)

Each of the IEs is now considered in more detail. The function in HS-DSCH is briefly reviewed, and it is discussed whether a similar IE will be needed for EUDCH. In general, no value range discussions are started yet.

2.1 Overall level
HS-DSCH

For HS-DSCH, the H-RNTI (16 bits) can be included in any message directing the UE to use HS-DSCH. The H-RNTI can be allocated in the following messages:

· CELL UPDATE CONFIRM

· PHYSICAL CHANNEL RECONFIGURATION

· TRANSPORT CHANNEL RECONFIGURATION

· RADIO BEARER SETUP/RECONFIGURATION/RELEASE

EUDCH
Allthough EUDCH uses a dedicated scrambling code and thus no “E-RNTI” would be needed to distinghuish transmissions from different UE’s, the absolute scheduling grants will be provided to the UE on a common channel.
Issues:

1) What is the UE identity used on the EUDCH absolute grant channel ? E.g. is this the same identity as the H-RNTI (which should be renamed) or a different identity ? If a different identity is used, what should be the size of this identity ? 
2) Is it optional to allocate an “E-RNTI” to a UE using EUDCH or mandatory (if the usage of absolute grants is optional (e.g. towards certain UE’s), allocation of an E-RNTI might not always be needed.
3) What messages should be able to allocate an “E-RNTI” (this should be the messages able to have the UE starting to use the EUDCH) ? Is it valid to assume the same messages are applicable as for HSDSCH, and e.g. no direct transition to EUDCH is required on handover from GSM or RRC connection establishment ?
4) Current assumption is that it is also possible to provide grants to groups of UE’s. Should special RNTI’s be allocated for this purpose ? 
5) Will it be possible to allocate different RNTI’s to the UE at the same time, e.g. 1 individual one, and 3 other  RNTI’s related to 3 groups 
2.2 HS-DSCH transport channel level (in IE “Added or Reconfigured DL TrCH information”)
HS-DSCH
For HS-DSCH, at transport channel level we configure both the HARQ information (10.3.5.7a) and the MACd flow (10.3.5.1a). The HARQ info configures the number of HARQ processes and the memory partioning. The MACd flow information concerns the configuration of the re-ordering queues (T1, window-size, PDU size information) and the possibility to delete a MAChs queue. This is all quite static (e.g. not cell specific) information.
EUDCH

For EUDCH, it is assumed that we need to extend the IE “Added or Reconfigured UL TrCh Information” quite similarly to how the corresponding DL IE is extended for HS-DSCH. The details of the extension will depend on several issues which still need to be decided.
Issues:

HARQ info

1) HARQ info: will the same (implicit/explicit) memory partioning approaches be used ?
MAC-e configuration

2) On what level do we do the re-ordering (MACd-flow, group of logical channels, logical channel).? 
3) Will the re-ordering again be based on a T1 timer and window size ? Does the UE need to be informed about the value of both the parameters ?

4) Will we again have a MACd PDU size table per queue ?
MACd flow

5) What L1 QOS attributes will be signalled per MACd flow ?

2.3 DL HS-PDSCH information (10.3.6.23a)
HS-DSCH
The IE “DL HS-PDSCH information” is included in the same messages that include the H-RNTI (see section 2.1), and is part of the IE group “DL radio resources”. 
The IE “DL HS-PDSCH information” contains the HS-SCCH info (10.3.6.36a) providing the physical level details of the HS-SCCH, and the Measurement feedback info (10.3.6.40a) which provides the details of the CQI reporting.
EUDCH

If we look for similar information for EUDCH, we will need to provide the UE with information regarding:

· the physical level details of the channel carrying the absolute grants;
· the UE reporting details (buffer status, power, …)

All concerning information for both the UL and the DL could in principle be grouped in a top level IE “UL EUDCH information”, contained in the IE group “UL radio resources”.

Issues:

Physical channel information for absolute grant channel

1) What comprises the physical level details of the absolute grant channel (scrambling code, channelisation code) ?

2) Is a UE informed about more than 1 such channels ?

UE reporting configuration

3) What information is required to completely configure the UE reporting ? Does this information e.g. comprise event descriptions (containing e.g. trigger levels, times to trigger, …) and reporting information ?
4) What is the scope of the reporting information ? Will the reporting information be global, specific per logical channel, group of logical channels, MACd flow,….?

2.4 UL DPCH power control info (10.3.6.91)
HS-DSCH
The IE “UL DPCH power control info”, included in the IE “Uplink DPCH info”, contains the physical channel details related to the ACK/NACK reporting (ΔACK, ΔNACK, Ack-Nack repetition factor). 
One could argue it is a bit inconsistent to have the CQI and ACK/NACK physical channel information split over two different IE’s (“DL HS-PDSCH information” and “UL DPCH power control info” respectively). However since the validity of these IE’s is the same (Applicable/Configurable when in/entering CELL_DCH), it should not lead to inconsistencies in Rel5.
EUDCH
For EUDCH, it is assumed that similar information needs to be configured for the UL E-DPCCH, e.g.  power offsets for different UL E-DPCCH parts will need to be configured.
Issues:

UL E-DPCCH configuration

1) What is the information transported on UL E-DPCCH ?

2) What information is required to be configured on physical channel level for the UL E-DPCCH ?
“DL E-DPCCH”
3) There is also a channel carrying the relative scheduling assignments. What is the information carried on this channel ?

4) What information is required to be configured on physical channel level for the UL E-DPCCH ?

5) Is this information RL specific or common ?

Other

6) Should the physical channel information for the UL and DL E-DPCCH be included in IE’s “UL DPCH info” and “Downlink DPCH info (for each RL/common for all RL’s), or should it be grouped with the information discussed in section 2.3. in an IE like “UL EUDCH information” ?
2.5 DL information per RL (10.3.6.27)
HS-DSCH
The RL on which the HS-DSCH is provided is allocated by the UE. A RL can be indicated as “Serving HS-DSCH RL” in the IE “DL information per RL” which is included in the messages listed in section 2.1, and in addition in the HANDOVER TO UTRAN COMMAND message. However in the last message, it does not really seem useable.
Since RL’s can be removed by an ACTIVE SET UPDATE, this message can also remove a serving HS-DSCH radio link.
EUDCH
Wether or not similar information is present for EUDCH is currently unclear.

Issues:
1) Will there be something like a “primary EUDCH cell”, e.g. the only cell which is allowed to give absolute grants ?
2) If such a cell exists, is the selection performed by the UTRAN or by the UE ?
2.6 Physical channel capability (10.3.3.25) / UE radio access capability (10.3.3.42)
HS-DSCH
For HS-DSCH, most of the HS-DSCH related UE capabilities are included in the IE “Physical channel capability”, allthough the “DL capability with simultaneous HS-DSCH configuration” is directly included in the IE “UE radio access capablity”.
EUDCH
It is assumed that also for EUDCH, a number of optional UE capabilities will be defined and support will need to be indicated by the UE.
Issues:


1) What are the relevant UE capabilities:



a) EUDCH supported/not supported;



b) …
2.7 RB mapping info (10.3.4.21)
HS-DSCH

For HS-DSCH, 2 new RB mapping options were defined: “HS-DSCH” and “DCH + HS-DSCH”. In addition a priority order between DL CELL_DCH mapping options has been determined: “DCH + HS-DSCH”, “HS-DSCH”, “DCH”.
EUDCH

Several issues need to be discussed and concluded before progress can be made in this area:

Issues:
1) To what will an EUDCH mapping option map a RB ? E.g. will an EUDCH mapping option map a RB to a specific re-ordering queue in addition to a specific MAC-d flow ?

2) Will there be an UL mapping option “DCH + EUDCH” ? If so, how will this mapping option be used ?
3) Will the UE be informed about the cell capability w.r.t. EUDCH and will such information be taken into consideration when deciding which transport channel to use

See ref [2] for a more detailed discussion on these issues.
2.8 Deleted DL TrCH Information (10.3.5.4)

HS-DSCH

This IE is present in the IE group “DL transport channels”. For HS-DSCH, this IE enables deletion of a MACd-flow.
EUDCH

It is assumed that a similar IE will be needed in the IE group “UL transport channels”, in order to able to delete a MACd flow.
3 EUDCH specific information
In this section we try to discuss functionality areas and corresponding RRC information needs, for functionality which was not applicable to HS-DSCH.

3.1 E-TF Configuation 

For HS-DSCH, the “HS-DSCH TFCS” is predefined in the standard: based on the channelisation code set size, and the modulation used, the meaning of the Transport Block size information signalling on the HS-SCCH is defined. No “HS-DSCH TFCS” needs to be configured with RRC.

In RAN2, this topic has not really been discussed for EUDCH yet.

Issues:

1) Will a similar approach be useable for EUDCH, or will RRC configure an “E-TF configuration” ?

2) Can this “E-TF configuration” be different per UE ?

3) How are the Betas per E-TF determined ? 

4) If different MACd flows have different L1 QOS characteristics, can one E-TF be used with multiple Beta’s ?

3.2 Outer loop power control

Issues:

1) How will the E-DPDCH power level be determined ? Is this based on an offset to the the UL-DPCCH power level ? 
2) What can the UTRAN do when it detects that it gets insufficent quality on the E-DPDCH transmissions ? Is RRC support required for performing these actions ?
4 Example message

Based on the analysis above, a first attempt is made to show a reconfiguration message support EUDCH. The message selected is the RB SETUP.  New IE’s are shown with revision marks.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version/Comment

	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
	
	

	Integrity protection mode info
	OP
	
	Integrity protection mode info 10.3.3.19
	The UTRAN should not include this IE unless it is performing an SRNS relocation
	

	Ciphering mode info
	OP
	
	Ciphering mode info 10.3.3.5
	The UTRAN should not include this IE unless it is performing an SRNS relocation and a change in ciphering algorithm
	

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

	New U-RNTI
	OP
	
	U-RNTI 10.3.3.47
	
	

	New C-RNTI
	OP
	
	C-RNTI 10.3.3.8
	
	

	New DSCH-RNTI
	OP
	
	DSCH-RNTI 10.3.3.9a
	
	

	New EH-RNTI
	OP
	
	H-RNTI 10.3.3.14a
	
	REL-5. Rename to EH-RNTI in Rel6. Might need to support the inclusion of mutliple identities (see 2.1);

	RRC State Indicator
	MP
	
	RRC State Indicator 10.3.3.35a
	
	

	UTRAN DRX cycle length coefficient
	OP
	
	UTRAN DRX cycle length coefficient 10.3.3.49
	
	

	CN Information Elements
	
	
	
	
	

	CN Information info
	OP
	
	CN Information info 10.3.1.3
	
	

	UTRAN mobility information elements
	
	
	
	
	

	URA identity
	OP
	
	URA identity 10.3.2.6
	
	

	RB Information Elements
	
	
	
	
	

	Signalling RB information to setup list
	OP
	1 to <maxSRBsetup>
	
	For each signalling radio bearer established
	

	>Signalling RB information to setup
	MP
	
	Signalling RB information to setup 10.3.4.24
	
	Includes updated RB mapping info (see 2.7)

	RAB information to setup list
	OP
	1 to <maxRABsetup>
	
	For each RAB established
	

	>RAB information for setup
	MP
	
	RAB information for setup 10.3.4.10
	
	Includes updated RB mapping info (see 2.7)

	RB information to be affected list
	OP
	1 to <maxRB>
	
	
	

	>RB information to be affected
	MP
	
	RB information to be affected 10.3.4.17
	
	Includes updated RB mapping info (see 2.7)

	Downlink counter synchronisation info
	OP
	
	
	
	

	>RB with PDCP information list
	OP
	1 to <maxRBallRABs>
	
	
	

	>>RB with PDCP information
	MP
	
	RB with PDCP information

10.3.4.22
	This IE is needed for each RB having PDCP in the case of lossless SRNS relocation
	

	
	OP
	
	
	
	REL-5

	>>PDCP context relocation info
	OP
	
	PDCP context relocation info 10.3.4.1a
	This IE is needed for each RB having PDCP and performing PDCP context relocation
	REL-5

	TrCH Information Elements
	
	
	
	
	

	Uplink transport channels
	
	
	
	
	

	UL Transport channel information common for all transport channels
	OP
	
	UL Transport channel information common for all transport channels 10.3.5.24
	
	

	Deleted TrCH information list
	OP
	1 to <maxTrCH>
	
	
	

	>Deleted UL TrCH information
	MP
	
	Deleted UL TrCH information 10.3.5.5
	
	Could be extended to delete MACd flow (see 2.8)

	Added or Reconfigured TrCH
 information list
	OP
	1 to <maxTrCH>
	
	
	

	>Added or Reconfigured UL TrCH information
	MP
	
	Added or Reconfigured UL TrCH information 10.3.5.2
	
	Rel-6: replaced with EUDCH related HARQ info and MACd flow configuration (see 2.2);

	CHOICE mode
	OP
	
	
	
	

	>FDD
	
	
	
	
	

	>>CPCH set ID
	OP
	
	CPCH set ID 10.3.5.3
	
	

	>>Added or Reconfigured TrCH
 information for DRAC list
	OP
	1 to <maxTrCH>
	
	
	

	>>>DRAC static information
	MP
	
	DRAC static information 10.3.5.7
	
	

	>TDD
	
	
	
	(no data)
	

	Downlink transport channels
	
	
	
	
	

	DL Transport channel information common for all transport channels
	OP
	
	DL Transport channel information common for all transport channels10.3.5.6
	
	

	Deleted TrCH information list
	OP
	1 to <maxTrCH>
	
	
	

	>Deleted DL TrCH information
	MP
	
	Deleted DL TrCH information 10.3.5.4
	
	

	Added or Reconfigured TrCH
 information list
	OP
	1 to <maxTrCH>
	
	
	

	>Added or Reconfigured DL TrCH information
	MP
	
	Added or Reconfigured DL TrCH information 10.3.5.1
	
	

	PhyCH information elements
	
	
	
	
	

	Frequency info
	OP
	
	Frequency info 10.3.6.36
	
	

	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
	

	CHOICE channel requirement
	OP
	
	
	
	

	>Uplink DPCH info 
	
	
	Uplink DPCH info 10.3.6.88
	
	

	>CPCH SET Info
	
	
	CPCH SET Info 10.3.6.13
	
	

	EUDCH information
	OP
	
	
	
	Could contain (see 2.3/2.4/ ):

- absolute grant channel conf;
- rate request configuration;
- UL-EDPCCH configuration;

- DL-EDPCCH configuration



	Downlink radio resources
	
	
	
	
	

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>Downlink PDSCH information
	OP
	
	Downlink PDSCH information 10.3.6.30
	
	

	>TDD
	
	
	
	(no data)
	

	Downlink HS-PDSCH Information
	OP
	
	Downlink HS-PDSCH Information 10.3.6.23a
	
	REL-5

	Downlink information common for all radio links
	OP
	
	Downlink information common for all radio links 10.3.6.24
	
	

	Downlink information per radio link list
	OP
	1 to <maxRL>
	
	Send downlink information for each radio link 
	

	>Downlink information for each radio link
	MP
	
	Downlink information for each radio link 10.3.6.27
	
	Might include an “EUDCH primary cell” (see 2.5)


5 ASN.1

If we look at the ASN.1 for a message like RADIO BEARER SETUP, the following can be noted:
· This RRC message has a Rel99 version, and in addition has (through critical extensions) a Rel4 and a Rel5 version.
· All three versions have 1 container for additional extension which can be added after freezing of the release. Thus e.g. the release-4 message has a release 4 container so that when release-5 Non-critical extensions (NCE) to this message are frozen, still late release-4 extensions can be made.
· Some Rel-4 and Rel-5 NCE’s have been added to the Rel-99 message, a Rel-5 NCE to the Rel-4 message.

Issues:

1) Should EUDCH be added as NCE to the Rel-5 version of the message, or as a CE Rel-6 version ?
· Proposal: Looking at the example message, it is clear that several changes will have to be made to lower level IE’s (6 cases in the example message). Therefore it seems advisable to start with a CE Rel-6 version of messages.



2) Should EUDCH functionality be added to earlier releases as NCE’s ? 
· Proposal: EUDCH is considered such a large extension that it is not relevant to support EUDCH in the ASN.1 of earlier releases then the release in which we are going to introduce the EUDCH signalling.

6 Proposal

It is proposed to discuss and answer the indicated questions.
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