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1. Introduction

This contribution summarizes the e-mail reflector discussion on cell search.

2. Summary of discussion
In the last meeting the following was agreed:

"Approach 1 is taken as the working assumption, but will not yet be included in the draft spec before evaluations of the proposal and the alternative proposals have been discussed"
Qualcomm started the discussion asking clarification to Approach#1 so that they could simulate it.  Different companies replied to Qualcomm’s e-mail stating their preference which is captured in the enclosed spreadsheet.

An e-mail was sent out to the reflector by the “Cell Search e-mail co-ordinator” asking companies, their preference for Approach#1 and to have discussion on Alternative proposal by Qualcomm.
The following questions were asked for Approach#1

a. Location of P-SCH and S-SCH: Two options were described.  Which option do each company favor? 

b. S-SCH and P-SCH sequence design 

c. Single P-SCH sequence or multiple?

d. Is BCH transmitted in the same sub-frame as P-SCH/S-SCH?

e. Is RS sent from those sub-frames that contain PSCH/SSCH, used for detecting cell ID in the 3rd step ?

f. Is there an agreement, that MBMS cell common reference signal are transmitted independently of normal reference signals? 

The following spreadsheet summarizes the answers for Approach#1 and alternative proposal base on the inputs from various companies.
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_1223993865.xls
Approach 1

		Company		(a) Location of P-SCH and S-SCH: Two options were described.  Which option do each company favor ?		(b) S-SCH and P-SCH sequence design		(c) Single P-SCH sequence or multiple?		(d) Is BCH transmitted in the same sub-frame as P-SCH/S-SCH?		(e) Is RS sent from those sub-frames that contain PSCH/SSCH, used for detecting cell ID in the 3rd step ?		(f) Is there an agreement, that MBMS cell common reference signal are transmitted independently of normal reference signals?

		Huawei		P-SCH and S-SCH should be located in the same subframe		P-SCH: A 2x repetitive complementary Golay sequence (see R1-062487)
S-SCH: Hadamard sequences modulated with a complementary Golay sequence		1 or 2 P-SCH sequences is OK

		Sharp		Last symbol and 2nd last symbol for P-SCH and S-SCH		No strong opinion. If we need larger S-SCH payload, we would like to recommend use of mask sequence.		We are planning to propose multi P-SCH sequences in Riga.		No strong opinion		We have assumed RS in same sub-frame is used in our simulation		It is our understand that there is no clear agreement yet

		Texas Instruments		Option 2 is preferred. In addition we propose to fix the CP size for the SCH sub-frames (additional details are in the upcoming TI contribution)		PSC: sequences with BPSK./QPSK property in the time domain (lower complexity correlation for stage 1), e.g. Frank
SSC: FEC-based with BPSK modulation		Multiple PSCs (the number of PSCs is TBD: 3 <= N <= 7)		Yes		Yes, and only that RS is used for stage 3.		In an MBMS sub-frame, there is no need to transmit both the unicast/normal RS symbols. Transmitting the first one should suffice for L1/L2 control channel decoding (especially if L1/L2 control is TDM -- or uses “small” n according to the most recent terminology). Hence, the unicast RS overhead can be different for MBMS and non-MBMS sub-frames.

		ETRI		Option 2 (same subframe for P/S-SCH) is preferred.		PSC: don't care but it should have low complexity
SSC: BPSK(or QPSK) modulated GCL sequences		Multiple PSCs (the number of PSCs: 3)		Yes		Yes, and only that RS is used for stage 3 in initial cell search		In the subframes without SCH and BCH, we think there should cell common MBMS RS independently of unicast RS. But,  in the subframes with SCH and BCH, the cell common MBMS RS may not be needed within 1.25 MHz band.

		LGE		We prefer P-SCH and S-SCH in consecutive OFDM symbols in a subframe. Exact position in a subframe may depend on the further discussion, however, option 2 in approach 1 will be fine if it is concluded that blind CP detection for SCH, DL RS and BCH are acceptable.		P-SCH sequence design (R1-063164): 2x repetition in time domain by 36(=6^2)-length Frank sequence with DC puncturing 
S-SCH sequence design (R1-063165): Circular shifted Zadoff-Chu modulated by +1 (1st S-SCH) or -1 (2nd S-SCH), Cell group ID and antenna configuration can be detected by circular shifted Zadoff-Chu, Frame synchronization can be achieved from modulating S-SCH by +1 (1st S-SCH) or -1 (2nd S-SCH). The frame synchronization can be identified within 5ms.		Single P-SCH sequence seems to be fine from the view point of complexity		Yes, as long as the size of P-BCH can fit into one subframe		Yes. At least, standards should support cell ID detection using RS within that subframe, even though UE may use RS from the other subframes depending on the situation.		We support cell common reference signal for MBMS.

		Nokia		S-SCH in a separate sub-frame as in figure 1 in R1-062990.		No strong preference here as we do not see the sequence choice as crucial to the scheme		Single P-SCH sequence preferred		Yes		For intial cell search, using only the RS from those 4 sub-frames is sufficient. Variable presence of RS in other DL sub-frames should considered when discussing neighbor cell level measurements.		As shown in R1-062827, only the first OFDM symbol containing reference symbols needs to be transmitted in mixed carrier MBMS sub-frame pairs.

		Nortel		We prefer to transmit P-SCH and S-SCH in different sub-frames (figure-1 in R1-062990)		No strong opinion since currently it is not clear if other data transmissions are allowed in the remaining spectrum when the transmission bandwidth is broader than 1.25 MHz.		Single P-SCH sequence to simplify the initial access.		Yes. We prefer to transmit BCH in OFDM symbols adjacent to SCH symbols.		Yes		Yes, if we want to support the CQI measurement and the control signaling transmission for unicast UE in MBMS transmission time slot.

		Motorola		Option 2 is preferred. If the channel estimation using the P-SCH is utilized for the S-SCH index detection, the S-SCH index detection performance would degrade in case high mobility such as 350km/h.		S-SCH sequence design is ZC modulated by complex exponential wave.
P-SCH sequence design is ZC sequence with 2x repetitive structure in time domain		The use of three P-SCH sequence improves the S-SCH index detection performance in synchronous system by a small amount. Additional simulations under various conditions should be carried out to further investigate the tradeoff between single and multiple P-SCH sequences.		Yes.		Yes

		CATT		Option 2 for FDD		PSC: 2x repetitive structure in time domain
SSC: Zadoff-Chu sequence		Multiple PSCs (the number of PSCs:3 ≤ N ≤7)		Yes		Yes. Important for TDD since UE doesn’t know which sub-frame is configured for downlink besides those containing PSCH/SSCH

		Fujitsu				From the viewpoint of complexity, we prefer  P-SCH:Frank sequence-based P-SCH  S-SCH:Combination of 2 Walsh sequences with interleaved mapping		We don't have strong opinion.		Yes		It seems to depend on implementation and whether RS is guaranteed to be transmitted in all sub-frames at any time. If RS is guaranteed to be transmitted in all sub-frames at any time, RS in all sub-frames should be used. Then the initial cell search performance can be improved. We're not saying the detection of cell ID needs RS in all sub-frame. Standards should support the UE can detect cell ID using only RS in the SCH sub-frames.





Approach 2

		Company		(a) Location of P-SCH and S-SCH: Two options were described.  Which option do each company favor ?		(b) S-SCH and P-SCH sequence design		(c) Single P-SCH sequence or multiple?		(d) Is BCH transmitted in the same sub-frame as P-SCH/S-SCH?		(e) Is RS sent from those sub-frames that contain PSCH/SSCH, used for detecting cell ID in the 3rd step ?		(f) Is there an agreement, that MBMS cell common reference signal are transmitted independently of normal reference signals?

		Qualcomm		Approach# 2. 

PSC/SSC sent in 1st subframe and PSC alone sent in 10th subframe in each 10ms radio frame.		PSC – Modulated Frank
SSC – Zadoff-Chu		Single PSC sequence		BCH is transmitted in 2 subframes every radio frame, the same subframes used for PSC/SSC and PSC transmissions.		Not Applicable		Yes






