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1 Introduction

This document discusses the inefficiency of the current mechanism used to signal cell related information over the Iur interface and proposes to include the discussion contents in TR 25.884 within the scope of the Release 5 WI ‘Iur Neighbouring Cell Information Efficiency Optimisation’. The analysis results given for TDD and LCR TDD still need to be verified.

2 Efficiency analysis of the current mechanism

The analysed RNSAP specification was version 4.2.0.

2.1 Cell ‘X’ (cell where the RL is established). 

For FDD, the following information elements are related to the cell where the radio link is established. Beside each information element, an assessment is given on its static or dynamic characteristics, so that it is possible to quantify the gain in case this information, being sufficiently static, is not signalled repeatedly over Iur.

CN PS Domain Identifier
O
static

CN CS Domain Identifier
O
static

>URA Information
O
static

>SAI
M
static

>Cell GAI
O
static

>UTRAN Access Point Position
O
static

>Received Total Wide Band Power
M
dynamic

>Secondary CCPCH Info
O
dynamic

>DL Code Information
M
dynamic

>SSDT Support Indicator
M
static

>Maximum Uplink SIR
M
dynamic

>Minimum Uplink SIR
M
dynamic

>Closed Loop Timing Adjustment Mode
O
static

>Maximum Allowed UL Tx Power
M
dynamic

>Maximum DL TX Power
M
dynamic

>Minimum DL TX Power
M
dynamic

>Primary Scrambling Code
O
static

>UL UARFCN
O
static

>DL UARFCN
O

static

>Primary CPICH Power
M
static

   >Cell GA Additional Shapes
O
static

For TDD and LCR TDD, in addition to the information already present for FDD, the following elements are specified:

RL Information Response



>Cell Parameter ID
O
static

    >Sync Case
O
static

>SCH Time Slot
C-Case2
static

>Block STTD Indicator
O
static

>PCCPCH Power
M
static

>Timing Advance Applied
M
static

 >Alpha Value
M
static

 >Secondary CCPCH Info TDD
O
dynamic

RL Information Response LCR



   >UARFCN
O
static

   >Cell Parameter ID
O
static

   >Block STTD Indicator
O
static

   >PCCPCH Power
M
static

>Alpha Value
M
static

>Secondary CCPCH Info TDD LCR
O
dynamic

2.2 Neighbouring Cell Information

2.2.1 FDD Neighbouring Cell Information

For each RNC with neighbouring cells:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static


           For each neighbouring cell:

>C-Id
M
static

>UL UARFCN
M
static

>DL UARFCN
M
static

>Frame Offset
O
dynamic

>Primary Scrambling Code
M
static

>Primary CPICH Power
O
static

>Cell Individual Offset
O
static

>Tx Diversity Indicator
M
static

>STTD Support Indicator
O
static

>Closed Loop Mode1 Support Indicator
O
static

>Closed Loop Mode2 Support Indicator
O
static

>Restriction State Indicator
O
static

All this information is only related to one neighbouring cell and e.g. not related to the Cell x with one exception: the frame offset.

The frame offset is described as: 
Required offset between the dedicated channel downlink transmission frames (CFN, Connection Frame Number) and the broadcast channel frame offset (Cell Frame Number). The Frame_offset is used in the translation between Connection Frame Number (CFN) on Iub/Iur and least significant 8 bits of SFN (System Frame Number) on Uu. The Frame Offset is UE and cell specific.

As an example, lets take 2 cells in the same Node B. Both cells will have been configured over NBAP with a CELL-SETUP message, putting the start of the cell timing somewhere between 0 and 9 times 256 chips (Tcell) away from the BFN timing. The this timing is shown in the following figure:
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Two DPCHs (for 2 different UEs) are shown: DPCH[a] and DPCH[b]. Let’s assume that in both cases the first RL is established in cell1, and the frame offset reported in the neighbouring cell info of this first RL concerns cell2;

If we first look at DPCH[b], it is clear that at that location, the SFN of both cell 1 and 2 will be equal. As a result the reported frame offset is zero. In order to have two RLs aligned at that timing position, only the chip-offset will differ between cell1 and cell2.

However, if we look at DPCH[a], at that position there is a difference of 1 in the SFN value of cell1 and cell2. Assuming the first cell used a frame-offset of  zero in order to calculate the CFN, the frame offset for cell2 will be 255.

This means that the frame-offset is not only dependent on the cell relation, but also on the timing of the RL to the concerning UE. Given these dependencies, the frame offset is not a possible candidate for inclusion in a “static” cell configuration parameter set.

2.2.2 TDD cells

For each RNC with neighbouring cells:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

For each neighbouring cell:

>C-Id
M
static

>UARFCN
M
static

>Frame Offset
O
dynamic

>Cell Parameter ID
M
static

>Sync Case
M
static

>Time Slot
C-Case1
static

>SCH Time Slot
C-Case2
static

>Block STTD Indicator
M
static

>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

2.2.3 LCR TDD cells

For each RNC with neighbouring cells:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

For each neighbouring cell:
>C-Id
M
static

>UARFCN
M
static

>Frame Offset
O
dynamic

>Cell Parameter ID
M
static

>Time Slot LCR
M
static

>Block STTD Indicator
M
static

>Cell Individual Offset
O
static

>DPCH Constant Value
O
static

>PCCPCH Power
O
static

>Restriction State Indicator
O
static

2.2.4 GSM cells

For each RNC with neighbouring cells:

>RNC-Id
M
static

>CN PS Domain Identifier
O
static

>CN CS Domain Identifier
O
static

For each neighbouring cell:

>CGI



>>LAI



>>>PLMN Identity
M
static

>>>LAC
M
static

>>CI
M
static

>Cell Individual Offset
O
static

>BSIC



>>NCC
M
static

>>BCC
M
static

>BCCH ARFCN
M
static

>Band Indicator
M
static

>GSM Output Power
O
static

3 Analysis outcome

It can be noticed from the above investigation, that much cell related information that is currently signalled over Iur in each response message at the establishment of a radio link is quite static, and therefore some efficiency optimisation is possible and needed. It has to be also considered that the gain is not really enourmous when optimising the information related to Cell X (the one where the radio link is established), but there is still some gain. On the other hand there is a big gain when optimising the signalling of the neighbouring cell information.

A proper solution to this efficiency problem shall take into consideration a way to signal cell related information only when such information has gone through an update. It shall also consider the compatibility to the previous releases, so that the current mechanisms can coexist with the new improved ones.

4 Proposal

It is proposed to include sections 2 and 3 of this discussion paper in the study areas of TR 25.884.
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