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1. Introduction
The last RAN WG1 meeting in Sorrento in January made some progress on the SCH structure and cell search topics [1]. The meeting agreed to Working Assumptions for a Multiple P-SCH structure (number of sequences is 3), and the Number of Hypotheses for the cell search and Cell-ID determination in total, and Number of Hypotheses allocations for determination in stage 2 and stage 3. 
There was also a good discussion on DL-RS, where different hopping patterns, shifts and offsets in each cell and one-to-one mappings to cell-ID were extensively debated. 
Further, the Seoul meeting Working Assumption for Approach#1 was re-confirmed again, which uses the DL-RS with an allocation of 3 hypotheses as part of the cell ID determination.
The DL-RS discussion raises some concerns for us regarding the increasingly very complex DL RS structure being discussed, especially as relates to its use in the cell search process to determine the cell ID, while the cell ID itself is used as the key to unlock the hop/shift/offset combinations. Can the DL-RS with its very high complexity perform adequately for its application as stage 3 of cell search? The DL-RS is used in various applications, including not only demodulation but also cell search etc., and as a result of this function overloading, the DL-RS has many constraints imposed upon it by the various applications. Not only BLER performance but other evaluation criteria also need to be taken into consideration [2].
The discussion in Sorrento, while agreeing to Multiple P-SCH, did not (understandably, since the agreement had just been made and people did not have time to absorb its implications) adequately consider the opportunity that the 3x P-SCH affords for cell search in Approach#1 -  the 3x P-SCH is ideally suited, and intended to be utilized to its fullest capability, to partake in the allocation of Number of Hypotheses, by performing an identification of the 3 sectors belonging to the same eNodeB. In fact, it would be inefficient not to do so, and we can not find any reason not to do so.

When combining the latest assumptions about cell search and the DL-RS structure, we cannot help but be surprised at its complexity, that there are too many points we must weigh. Further additional applicational constraints on DL-RS design are also likely to be forthcoming soon, demanding further increases in complexity - for example, from MIMO and pre-coding, CQI measurement, MBSFN,  DL-DTX, etc., . 
In this contribution, we would like to propose a solution for managing these multiple applicational constraints and requirements on DL-RS, and thus avoid perturbing the future development of LTE.
2. Proposed Way Forward
To ease the constraints on DL-RS imposed by the application of DL-RS in the cell search cell ID process, we would like to propose the following be adopted as the Working Assumption :

· Resolve 1 of 3 cell ID hypotheses in stage 1, using the 3x P-SCH.

· Do not use DL-RS in the cell search procedure (to resolve 1 of 3 cell ID hypotheses).

By such a modification of the cell search process, the design of DL-RS is freed of the constraint imposed by the cell search, and can optimize its performance for other applications. Equally, and on the other hand, the cell search process is freed of the necessity of taking into consideration the influence on cell search performance of the deliberations on FH, introduction of MBSFN, investigation of DL-DTX, etc. 
This proposed Way Forward does not cause any problem, but removes severe cross-restrictions between the designs of DL-RS and cell search.
3. Conclusion
We propose to adopt the Way Forward outlined in 2.
4. Reference
[1] R1-070xxx, RAN WG1, "Draft Report of 3GPP TSG RAN WG1 #47bis v0.1.0", 
Sorrento, Italy, 15-19 Jan., 2007
[2] R1-070149, Motorola, "Hopping of Downlink Reference Signals", Sorrento, Italy, 11-15, Jan, 2007
[3] R1-070086, NTT DoCoMo, Mitsubishi Electric, Panasonic, "Investigations on 
Primary-SCH sequences for E-UTRA Downlink", Sorrento, Italy, 11-15, Jan, 2007
[4] R1-070216, Sharp, “Further Results on Multiple P-SCH Complexity for E-UTRA Cell Search”, 
Sorrento, Italy, 15-19 Jan., 2007














































































































































































- 2/2 -

