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1 Introduction

This contribution initiates the discussion related to the Downlink Power Control Rate Reduction in Soft Handover, which is currently the working assumption in WG1. 

2 Scope

The current working assumption in WG1 to prevent the power drift when the UE is in Soft handover, is to allow a reduction in the rate at which the Downlink Power Control is updating the Tx power of the Nodes B in the active set.  This contribution will try to list the options available in the current standardisation to fill the gap that will be introduced if the working assumption is confirmed as the standardised solution. 

3 Discussion

A new parameter, the DPC_MODE was introduced in TS 25.214 specifications to instruct the UE that the same TPC command should be repeated in 3 consecutive slots. At the same time, the Nodes B in the active set must be informed of this change so that the DL Transmit power will not be updated every slot, but rather every 3 slot periods. 

Similarly, when the active set is reduced from 2 or more cells to a single cell, the Node B remaining in the active set must be informed of this active state change so it will react to the DL power control commands sent by the UE in every slot.

The NBAP or RNSAP messages available in [1] and [2] to inform the Nodes B of this change are:

1. On the NBAP

· Radio Link Addition Request Message – directed to a Node B where a context already exists.

· Radio Link Setup Request Message – is used when there is no Radio Link for this UE in the Node B.

· Radio Link Deletion Request Message – is used when one or more cells are dropped from the active set.

2. On the RNSAP

· Radio Link Addition Request Message – directed to a Node B where a context already exists.

· Radio Link Setup Request Message – is used when there is no Radio Link for this UE in the Node B.

· Radio Link Deletion Request Message – is used when one or more cells are dropped from the active set.

Since the messages are similar and since the actions triggered by the above messages sent over the Iub and Iur are exactly the same, we can treat the cases 1 and 2 the same way.

3.1 Case of Radio Link Setup 

Upon reception of the Radio Link Setup Request Message, the newly added Node(s) B will “know” that a call is being initiated or that the call transitions into a Soft Handover state. No additional messages are needed in this case, but a parameter allowing the Node B to distinguish between the two above cases needs to be introduced in this message. This new parameter is called Total Nb. of Radio Links and is included in the “Radio Link Setup Request Message”
The message is given below (as per TS 24.433 version 1.3.2) indicating the addition of the new parameter.

Radio Link Setup Request Message:

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

CRNC Communication Context  ID

M

Transaction ID

M

UL Scrambling Code

M

UL Channelisation Code

M

         Length of UL Channelisation Code 

M

DCH Information

M

         DCH ID

M

         DCH Combination Ind

O

         UL FP mode 

M

         Payload CRC Presence Indicator 

M

         DCH Frame Handling Priority 

O

         UL Transport Format Set

M

         DL Transport Format Set

M

         ToAWS

M

         ToAWE

M

UL Transport Format Combination Set

M

UL TFCI used Flag

(FFS)

DL Transport Format Combination Set 

M

DL TFCI used Flag

(FFS)

RL Information

M

         RL ID

M

         UC ID

M

         Total Nb of Radio Links

M

         Frame Offset  

M

         Propagation Delay 

O

         Diversity Control Field

C8

DL Scrambling Code

M

DL Channelisation Code 

M

         DL Channelisation Code Number

M

         Initial DL transmission Power

M

         Maximum DL power

M

         Minimum DL power

M

 UL Eb/No Target

M

The already serving Node B (existing radio link) will not be aware of the new number of radio links in the active set and continue to update the DL transmission power at a 1500 Hz rate. This will result in a very rapid drift in power at the serving Nodes B. To palliate this issue, a new message should be sent to the serving (prior to the soft addition) Node B and inform it that the DL power control rate has changed. The same applies when cells are deleted from the active set.

A new procedure called DPC Mode Change is introduced. A message is transmitted from the CRNC to the existing Node B. 
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The new “DPC Mode Change Request Message” would include the following information:

DPC Mode Change Request Message (for NBAP)

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Node B Communication Context  ID

M

Transaction ID

O

RL Information

M

         RL ID

M

         UC ID

M

Total Nb of Radio Links

M

Over the Iur:
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DPC Mode Change Request Message (for RNSAP)

Information Element
Reference
Type

Message Type

M

Transaction ID

O

RL Information

M

         RL ID

M

         UC ID

M

Total Nb of Radio Links

M

New Information Field:

Total Nb of Radio Links: defines the total number of links in the Active set, soft and softer.

Note: The DPC Mode Change request Message will be sent by the CRNC to a Node B in the following context:

· The call transitions from one or several softer radio cells (at the same Node B) to multiple radio cells at multiple Nodes B (the message will be sent to the original Node B).

· The call transitions from multiple radio cells at different Nodes B to a single Node B (with several possible cells). 

3.2 Case of Radio Link Addition 

Upon reception of the Radio Link Addition Request Message, the Node B will “know” that the UE is in softer handoff. No additional information needs to be sent by the CRNC in this case. 

4 Conclusion

In order to ensure that the DL Power Control rate reduction will be executed by all the Nodes B in the active set, we propose that: 

1. Section 8.2 of [1] should be modified to include the DPC Mode Change procedure.

2. Sections 8.1.8 and 9.1.37.1of [1] should be modified to include the addition of the new parameter, Total Nb. of radio links.
3. Include the new message, the “DPC Mode Change Request Message”, in section 9 of [1].

4. Section 8.2 of [2] should be modified to include the DPC Mode Change procedure

5. Sections 8.2.1 and 9.1.2 of [2] should be modified to include the addition of the new parameter, Total Nb. of radio links.
6. Include the new message, the “DPC Mode Change Request Message”, in section 9 of [2].
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