
CR page 7

3GPP TSG RAN WG2 #45bis
Tdoc R2-050034
10-14 January 2005 Sophia-antipolis, France


Agenda Item:
11.3.1
Source: 
Samsung

Title: 
Using preconfigurations for E-DCH
Document for:
Discussion and decision 
1. Introduction
When a new cell is added, 4 cell-specific E-DCH configuration parts need to be configured for the new cell:
1) E-RNTI

2) E-AGCH configuration
3) E-HICH
configuration
4) E-RGCH configuration
In the current RRC specification, it is assumed that all these information parts are configured with the “normal” UTRAN configuration messages (UTRAN initiative). However, there are possibilities to optimise this signalling, depending on who controls the E-DCH serving cell selection:

A) UTRAN controled E-DCH serving cell selection
Work with preconfigured channel configurations for all cells in the E-DCH active set, and limit the UTRAN signalling required for an E-DCH serving cell change to only an indication of the new E-DCH serving cell.

B) UE controled E-DCH serving cell selection
Work with preconfigured channel configurations for all cells in the E-DCH active set, and allow the UE to select the E-DCH serving cell;

With E-DCH channel preconfiguration we mean that the UE is made aware of E-DCH configuration parts for channels/information which it is not going to use immediately. An obvious example is a UE made aware of an E-RNTI for a cell that is not the E-DCH serving cell.
In the case of UE controled E-DCH serving cell selection (B) it is required that the full E-DCH configuration for a cell becoming the E-DCH serving cell is preconfigured: when the E-DCH serving cell changes, the UE should know what the new channel configuration is without any further DL signalling.
Pre-configuration of the DL channels might also make sense in case of network controled E-DCH serving cell selection: this would enable to move the E-DCH serving cell with a very small message (only indicate the new cell), rather than every time having to indicate the full new configuration again. 

Is for UE controled E-DCH serving cell selection the usage of a preconfiguration a pre-requisite, for the UTRAN controled E-DCH serving cell selection it is an optimisation for which the benefit depends on the signalling size reduction that can be obtained.

In this paper we do not discuss the UE controled E-DCH serving cell selection in more detail, but investigate whether it would make sense to work with E-DCH preconfiguration in case of UTRAN controled E-DCH serving cell selection. We will look at each of the information parts in turn in the following sections.
2. E-RNTI
Benefit
The E-RNTI is a 16-bit identity. Pre-configuring the UE with an E-RNTI for a cell in the E-DCH active set but not yet the E-DCH serving cell, will save 16-bit signalling every time this cell becomes the E-DCH serving cell
.

Drawback
A 16 identity seems to support orders of magnitude more UE’s than the number of E-DCH UE’s that will realistically be using E-DCH in parallel in one cell. Therefore no real drawback is identified.
Conclusion
A 16-bit decrease in downlink signalling size can be obtained by using the preconfiguration for the E-AGCH. 

3. E-AGCH
3.1. Rationale

For the E-AGCH the situation is relatively simple: the UE only uses an E-AGCH from the E-DCH serving cell, not from any other cell. Thus if there are several cells in the E-DCH active set, then we can preconfigure the configuration of an E-AGCH for each cell in the E-DCH active set, whereas only the E-AGCH in the E-DCH serving cell is used.
3.2 Evaluation

Benefit
When using preconfigurations, at an E-DCH serving cell change, only the new cell id needs to be signalled. Currently, the E-AGCH configuration consists of a secondary scrambling code and a channelisation code (11 or 12 bits depending on the E-AGCH SF). So a reduction of at least 11 bits seems possible. 

Drawback
For each UE that includes this cell in the E-DCH active set, there needs to be an E-AGCH code allocated so that the UE can select that cell as the E-DCH serving cell. However since E-AGCH is anyway a chaired channel and can be planned on expected peak-load, this does not seem to lead to any serious code wastage.
Conclusion
An 11-bit reduction in downlink signalling size can be obtained by using the preconfiguration for the E-AGCH. 
4. E-HICH
Rationale
A a first glance, there seems to be no reason for using pre-configuration with the E-HICH. The UE is always receiving a dedicated E-HICH from each cell in the E-DCH active set, and there seems to be no reason to change this channel configuration due to E-DCH serving cell selection.

However, this reasoning is not valid when in mobility cases, the E-RGCH cannot be placed on the same channelisation code as the E-HICH. In that case, the E-HICH will have to be moved to another channelisation code where also the E-RGCH can be hosted. Thus:
· when using pre-configuration/reservation for the E-RGCH, then the E-HICH can be placed on the same channelisation code and there is no preconfiguration issue with the E-HICH: regardless of the E-DCH serving cell mobility, the same E-HICH channel configuration can be used.
· when not using pre-configuration/reservation for the E-RGCH, then it might not be possible to place the E-RGCH on the same channelisation code as the E-HICH in E-DCH mobility scenarios and thus E-HICH might need to be moved. So in this case, preconfiguration of the E-HICH does not seem to be possible.
Conclusion
Pre-configuration of E-HICH is not an issue.
5. E-RGCH

The situation is most complex for the E-RGCH. This because different companies seems to have different use cases in mind.
5.1. Rationale

The first thing to consider is which E-RGCH configurations can be considered valid, and which not. An assement is made in table 1:

	
	Scheduling operation
	E-RGCH Channel Configuration used on Serving RG RLS
	E-RGCH Channel Configuration used on Non-Serving RLS
	Valid ?
	Comment

	1
	Non-RG based
	Absent
	Absent
	Yes?
	Possibly useable if the E-AGCH signalling takes everything (including neighbouring cell load) into account.

	2
	Non-RG based
	Absent
	Dedicated
	No
	The Non-RG based mode of operation is designed to allow simple operation without UE dedicated signalling. When having some dedicated control, it always seems more important to have dedicated control from the serving cell, rather than from the non-serving cells. 

	3
	Non-RG based 
	Absent
	Common
	Yes
	Considered the most realistic operation for the Non-RG based scheduling operation.

	4
	RG based
	Common
	Absent/

Common/

Dedicated
	No
	Not considered useable due to the different moments in time that UE’s will take the E-RGCH into account

	5
	RG based
	Dedicated
	Absent
	Yes?
	Possibly useable if the E-AGCH/E-RGCH signaling in the serving cell takes the neighbouring cell load into account. 

	6
	RG based
	Dedicated
	Dedicated
	Yes
	In principle possible. This is the only scheme that would allow a RG-RLS of a size > 1 for non-E-DCH serving cells 

	7
	RG based
	Dedicated
	Common
	Yes
	Considered the most realistic operation for the RG based scheduling operation


Table 1: E-RGCH configuration overview
Furthermore the following assumption is taken:
· When using a common channel configuration for neighbouring cell E-RGCH channels, each E-RGCH is part of a separate RG-RLS
. 
In the next sections, we will look in more detail at cases 3, 6 and 7 respectively.

5.1.1. Case 3: Non-RG based mode of operation (Absent, Common)
This case is shown in figure 1:
Figure 1: Non-RG mode (Absent, Common)
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The operation in this case is quite simple: for each cell the UE is configured with a common E-RGCH configuration, and this configuration is only used when the concerning cells is not the E-DCH serving cell. If we assume that the mode of operation is statically configured by RRC, at E-DCH serving cell change only the new E-DCH serving cell needs to be indicated.
=> The only channel that is preconfigured is the E-RGCH channel in the E-DCH serving cell.

5.1.2. Case 6: RG based mode of operation (Dedicated, Dedicated)
[image: image2.wmf]Node

-

B1

Node

-

B2

Cell1

Cell2

Cell3

Cell4

Rel99 RLS1

Rel99 RLS2

Rel99 RLS3

RGCH RLS4

non

-

serving

AGCH

Node

-

B1

Node

-

B2

Cell1

Cell2

Cell3

Cell4

Rel99 RLS2

Rel99 RLS3

RGCH RLS4

non

-

serving

Rel99 RLS1

Rel99 RLS1

Rel99 RLS1

RGCH RLS1

serving

AGCH

RGCH RLS2

non

-

serving

RGCH RLS2

non

-

serving

RGCH RLS2

non

-

serving

AGCH

RGCH RLS2

non

-

serving

RGCH RLS1

non

-

serving

RGCH RLS3

serving

RGCH RLS1

serving

RGCH RLS2

serving

If for all E-RGCH’s a dedicated channel is used, no change of E-RGCH configuration seems required when the E-DCH serving cell is moved. This case is shown in figure 2.
Figure 2: RG mode (Dedicated, Dedicated)

=> No E-RGCH channels are preconfigured.

5.1.3. Case 7: RG based mode of operation (Dedicated, common)
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This is probably the most complex mode of operation from a E-RGCH handling point of view. A first example is shown in figure 3:
Figure 3: RG mode (Dedicated, Common) ; Example 1
When the E-DCH serving cell changes, both the old and the new cell have to change from a common to a dedicated configuration and vice versa.

=> To support this case with preconfigurations, 2 E-RGCH configurations need to be configured for the old and the new E-DCH serving cell: one in case the UE is an E-DCH serving cell, and one when the UE is a E-DCH non-serving cell.
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A more complex example is shown in figure 4:

Figure 4: RG mode (Dedicated, Common) ; Example 2
In figure 4 we see again the same thing as in figure 3: both the old and the new E-DCH serving cell change from a common to a dedicated configuration and vice versa.
However, in addition we also see that cell1 changes from a common to a dedicated configuration, and changes RG-RLS ! In this case, the Node-B decided it is better if it decides itself how to combine the load situations in cell1 and cell2 when making the final E-RGCH command from cell1&2, and also allow L1-combining of this signalling by the UE.

Note that if the UE now moves from cell2 to cell3, again the configuration of cell1 will need to be updated.
=> To support this case with preconfigurations, the 2 preconfigured E-RGCH configurations shall allow the UE to be part of a different RG-RLS depending on whether the cell is part of the serving E-DCH RLS or a non-serving E-DCH RLS.
5.2 Evaluation

Benefit
Below an ASN.1 syntax is included which handles the complete E-DCH preconfiguration:
primaryScramblingCode



PrimaryScramblingCode






9

eRNTI








E-RNTI;










16
eAGCHRGCHHICHscramblingcode
secondaryScramblingCode;





4
eAGCHConfiguration




SEQUENCE {



eAGCHchannelisationcode


Integer(0..127);








7

}

eHICHRGCHCommonConfiguration

SEQUENCE {



eHICHRGCHchannelisation code

Integer(0..127);







7



eHICHRGCHtiming offset



FFS;









? (assumed 0 in calculations)
}

eHICHConfiguration





SEQUENCE {



eHICHsignature





Integer(0..39)







6

}

eRGCHConfiguration
SEQUENCE {



servingRGRLS





SEQUENCE {






eRGCHsignature


Integer(0..39)







6





eRGCHRG-RLS


Integer(0..7)







3


}
OPTIONAL 



nonServingRGRLS




SEQUENCE {






eRGCHsignature


Integer(0..39)







6





eRGCHRG-RLS


Integer(0..7)







3


} OPTIONAL


} 
}
We can derive the following message sizes (in bits) for the main 3 E-RGCH configuration cases:

	
	Case 3 : Non-RG mode (Absent, Common)
	Case 6 : RG mode (Dedicated, Dedicated)
	Case 7 : RG mode (Dedicated, Common)

	Complete configuration
	58
	67
	67

	Configuration for non-serving cell only
	35
	35
	35

	Configuration for serving cell only
	49
	58
	58


Table 2: Message size indications
Based on this we can roughly derive the signalling decrease which can be realised when we move the E-DCH serving cell to a cell already in the E-DCH active set. Note that if we use the preconfiguration, only the primary scrambling code of the new E-DCH serving cell needs to be signalled. This calculation has been made in Table 3 for RG-mode (Dedicated, Common):


	Number of cells in the RG RLS of the new E-DCH serving cell
	Number of cells in the RG RLS of the current E-DCH serving cell
	Signalling size reduction possibility (bits)
	Comment

	RLS-x
	RLS-x
	27
	(16+11 = E-RNTI + E-AGCH)

	RLS-x with 1 RL
	RLS-y with 1 RL
	84
	

	RLS-x with 1 RL
	RLS-y with 2 RL
	119
	

	RLS-x with 2 RL
	RLS-y with 1 RL
	119
	

	RLS-x with 2 RL
	RLS-y with 2 RL
	154
	


Table 3: Potential signalling size reductions RG-mode (Dedicated, Common)
So at the cost of (67-35=) 32 bits additional signalling when we add a non-serving E-DCH cell, we can save one hunderd bits or more at every subsequent E-DCH serving cell change within the E-DCH active set.

Similar results can be obtained for the other two cases
.

Note that apart from 27bits signalling savings due to E-RNTI and E-AGCH channel configuration, all the rest of the listed savings are obtained by using a preconfiguration for the E-RGCH.

Drawback
Apart from the UE having to store some additional information, no real drawback is detected from using E-DCH preconfiguration for the cases 3 and 6. However, this is different for the case 7 (RG mode (dedicated, common)). In this case, for each UE that includes a cell in the E-DCH active set, there needs to be an E-RGCH code/signature sequence reserved in that cell so that the UE can select that cell as the E-DCH serving cell. What is the cost of such a code/signature reservation ?
Let’s assume we have 30 E-DCH users per cell, and an average E-DCH active set size of 3 cells.

It is understood that RAN1 has specified that the E-HICH and the E-RGCH shall use the same channelisation code, with 40 useable signatures on one channelisation code. 
In case of no pre-configuration, every cell would have to allocate for E-HICH and E-RGCH:

· 30 signatures E-RGCH for dedicated signalling

· 90 signatures for E-HICH

· at least 1 signature for an E-RGCH for common signalling

· allocation could be:



* channelisation code 1: 39 E-HICH for UE’s in neighbouring cells + 1 E-RGCH common



* channelisation code 2: 21 E-HICH for UE’s in neighbouring cell + 1 E-RGCH common +











9 E-HICH + 9 E-RGCH for serving UE’s



* channelisation code 3:
20 E-HICH + 20 E-RGCH for serving UE’s



* channelisation code 4:
1 E-HICH + 1 E-RGCH for serving UE’s



=> 4 channelisation codes of spreading factor 128
In case preconfiguration is used, an example allocation could be:

· 1 channelisation code is handling 19 UE’s;

· 1 signature is used for common E-RGCH signalling, used by these UE’s when this cell is not the serving cell;

· 19 signatures allocated for E-HICH;

· 19 signatures allocated for dedicated E-RGCH signalling, used when this cell is the serving cell;

· 1 signature: not used
=> 90/19=5 channelisation codes will be required

Although this example is quite unlucky for the non-preconfiguration case, in general there is a considerable cost for using pre-configuration for the E-RGCH. E.g. In the example given, 1.5 SF128 codes are wasted.
Conclusion
The usage of E-DCH channel preconfiguration in the case 3) and 6) seems preferable.
It is assumed that mandating the reservation of the dedicated E-RGCH in neighbouring cells might be unacceptable for the case case 7, RG mode (Dedicated,Common). Therefore it is proposed to handle this as a UTRAN implementation option: the UE should store any latest received E-DCH configuration for a cell in the E-DCH active set. If this cell changes to a serving or non-serving RLS, the stored configuration will be used unless an updated configuration is received.
6. Conclusions 
It is proposed to agree on the following:
1) The UE shall be required to store any received cell-specific E-DCH configuration information for as long as this cell is in the (E-DCH) active set. This concerns the configuration of the E-RNTI, and the channel configuration for the E-HICH, E-RGCH and E-AGCH channels.

· The UE shall also be able to store such information when it is not used in the current E-DCH constellation: e.g. the UE shall be able to store an E-RNTI or E-AGCH channel configuration for a cell which is not the E-DCH serving cell.

2) The stored E-RGCH (pre)configuration can consist of both an E-RGCH configuration to be used in the case the cell is part of the serving E-DCH RLS, as well as a configuration when the cell is part of a non-serving E-DCH RLS. 

3) The two stored E-RGCH configurations should also allow a cell to be part of a different RG-RLS depending on whether the cell belongs to the E-DCH serving RLS or to a non-serving E-DCH RLS.

4) In the case of UE controled E-DCH serving cell selection (when accepted), it will be mandatory for the UTRAN to rely on the usage of E-DCH preconfiguration.
5) In the case of UTRAN controled E-DCH serving cell selection, the UTRAN can either make use of the stored E-DCH preconfiguration, or provide the UE with (partly) update configuration information.
If these proposals are accepted, Samsung will be happy to provide the concerning CR’s to 25.331 to the next RAN2 meeting.



















































































































� Except for the first time when this cell becomes the E-DCH serving cell.


� 	In order to enable the UE to combine RGCH from different cells, this would mean that these cells transmit an identical E-RGCH contents. As a result, cell1 would have to transmit an overload indicator when cell2 is overloaded, but cell1 is not overloaded itself. This does not seem a realistic approach.


� 	The proposed ASN.1 does not optimise the signalling for the case 6: it is assumed that both the serving and non-servig RG RLS will contain the same information.





