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1 Introduction

This contribution reviews the rationale behind the selection of the PRACH burst approach for HCRTDD Node B Sync and the selection of the use of Sync Bursts for LCRTDD Node B Sync.  

This review will show that the arguments presented for rejecting the use of sync bursts for HCRTDD no longer apply.

2 Review of the issues

The following rationale for selecting the RACH bursts over the sync bursts for HCRTDD are summarized in reference  [1] and repeated for convenience below.

.

“The method using the SCH was also originally proposed for 3.84 Mcps TDD [6] as a candidate method, but in 3.84 Mcps TDD the SCH is transmitted in parallel to the P-CCPCH and therefore the link margin was not sufficient enough, to make the method work. The method, using the SCH would have required a blanking of the P-CCPCH (and all other channels in the timeslot!) from time to time, which may affect the open loop power control in 3.84 Mcps TDD uplink. That’s why this simple passive approach, using the SCH has not been seen as a feasible method for 3.84 Mcps TDD.”

This rationale is composed of two points, which are addressed below.

2.1 The SCH is transmitted in parallel to the P-CCPCH and therefore the link margin was not sufficient enough, to make the method work. 

After further analysis it has become evident that this statement is valid only for cases where UEs in the cell would also fail Cell Search.   Analysis shows that sync burst SNR, as seen by a neighboring cell, is stronger than that seen by a UE mid-way between the two cells.  For a detailed analysis, see reference [4].

2.2 The method, using the SCH would have required a blanking of the P-CCPCH (and all other channels in the timeslot!) from time to time, which may affect the open loop power control in 3.84 Mcps TDD uplink.

After the decisions on Node B Sync were made, and as part of the LCS work item for TDD, IPDL time slots were incorporated into the specifications.  See references [2], [3].  

It was recommended in reference [2], by Siemens, that the idle time slots be based on the concept of two beacon slots in a frame, and the slot to be blanked should be the one without the P-CCPCH.  The analysis in reference [2] showed that there would be minor, acceptable losses in system performance.

To support Node B Synchronization, in these idle slots, references [2], [3] recommended and specified that the cell would continue to transmit the sync burst, SCH. Reference [5], originally prepared for TSG RAN WG1#15, recommended that cells could transmit sync bursts only in their time slots, and listen for most of the remainder of the slot.  

Therefore, the arguments, originally made and accepted for the Node B Sync solution for HCRTDD, were contradicted by later analyses and decisions.

3 Conclusions 

It is proposed that Release 5 CRs for measurements for HCRTDD be equally applicable to HCRTDD.   This is in harmony with general RAN guidelines to align, as much as possible, functionality in the various modes.

It would then be possible to implement the synchronisation function using the same basic algorithm and the same messages on the Iub. 

The use of Sync Bursts to aid in Node B Synchronization should be available for HCRTDD as well as LCRTDD; 

· This solution would greatly simplify the complexity for HCRTDD

· It would eliminate capacity reduction on the RACH

· It would support a totally harmonized higher layer solution for HCRTDD and LCRTDD

· Its performance would be equal to, or better than the solution using PRACH bursts.

The only impacts to the Standards are that the new measurements for LCRTDD be defined for both options of TDD.  This will simplify, rather than complicate the Specifications.

This change should not be viewed as an introduction of a new feature; rather it is both a simplification and a harmonization to the two TDD modes at the higher layers.

The original, and still applicable, guidelines for the Node B synchronization were that the exact solution shall not be mandated or standardized.  The Standard shall provide the tools, including physical layer procedures as needed, and supporting messages over the Ir and Iub and between the network and UE.

This proposal does not impose new functionality on the Node B or on the UE.  It provides for freedom of the manufacturer to provide for the required functionality, based on its own designs.  It requires only that the Iub messaging be written in a manner that does not preclude the use of the sync bursts for HCRTDD.
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