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Introduction

Ad Hoc #1 meeting took place on June 26th , 2001.

Starting Time:
13:55

End Time:
19:26

Following topics were covered.

1.  Pilot structure with TX diversity studies 

R1-01-0687 Merged proposal for a new pilot structure for more than 2 antennas  (Siemens)

The extended CPICH transmission scheme for 4 and more antennas was proposed by merging aspects from various documents on pilot structures so far discussed. It was proposed to use this scheme as a working assumption for all Tx diversity techniques more than two antennas. (open loop, closed loop, MIMO)

Discussion was made regarding the unequal power setting for CPICH and the usage of dedicated pilot scheme. It was suggested to add one more case for the example of power allocation for each antenna. As for the dedicated pilot scheme Nokia suggested the usage of the dedicated pilot whereas Siemens considered it needs further study.

As a conclusion, the scheme proposed in this paper was agreed as a working assumption with a modification of unequal power setting. Regarding the usage of dedicated pilot scheme offline discussion will take place. 

R1-01-0733 Text proposal for a new pilot structure for more than 2 antennas  (Siemens)

This paper contained a text proposal for a new pilot structure for more than 2 antennas for the TR25.869. This was based on the working assumption described in R1-01-0687.

This text proposal was basically agreed except the unequal power setting for CPCICH and the dedicated pilot issue. In accordance with the discussion in R1-01-0687, the description of unequal power setting for CPICH will be modified and the treatment of dedicated pilot scheme will be discussed offline.

The revision of the text proposal will be presented for RAN WG1 plenary session for approval in R1-01-0759.
R1-01-0703 The use of dedicated pilots when utilizing more than two Tx-antennas (Nokia)

This paper was reviewed in conjunction with R1-01-687 and R1-01-0733 (Siemens). It was shown that reasonably good performance can be achieved with 4 Tx antennas only by the extension of dedicated pilots instead of using S-CPICH.

This paper was noted. The offline discussion will be held for the usage of dedicated pilot among interested parties.

2. Channel modelling issues MIMO studies

4 related papers were reviewed in succession. After that it was discussed based on those papers how we should proceed in determining MIMO channel model.

R1-01-0523 A Stochastic Multiple-Input-Multiple-Output Radio Channel Model (Nokia)
This was the PPT presentation document of R1-01-0702. R1-01-0702 was not presented.

Based on the MIMO channel model proposed by Nokia in R1-01-0260, it was addressed how the MIMO channel model should be in terms of several aspects such as backward compatible, time-invariant, link-level simulations.

There was one comment saying that the assumption of using identical correlation matrices for different delays is insufficient and not agreeable because correlation property will change over the delays.

This document was noted.

R1-01-0710 Further Discussion on the MIMO channel (Nortel)

Overall definition on MIMO channel model was considered.

In addition, several MIMO papers so far presented in RAN WG1 were reviewed with comments provided.

Finally it was proposed that the full channel correlation matrix should be used, with complex correlation between each MIMO path. It was stated that this can then be applied to create a correlated MIMO matrix for system evaluations.

No comments were raised. This document was noted.

R1-01-0722 Proposal for a Unified Spatial Channel Model (Lucent)

In this paper in order to make certain simplified assumptions for MIMO channelling model it was proposed to simplify the generalized Jakes model into a very simple covariance model which is similar to what has been proposed by Nokia and Siemens.  It was stated that Lucent would specify test cases specifically for the MIMO link level simulations. There were some comments on the assumption on the correlation among UE antennas. It was assumed in this paper that there is only very small correlation existing there. Lucent suggested offline discussion on this issue if required. 

This document was noted.

R1-01-0742 Proposal for a Unified Spatial Channel Model (Lucent)

This is the slides that covers R1-01-0741. R1-01-0741 was not presented.

It was pointed out that the Rician path can dramatically effect the MIMO performance and therefore it was stated that it would be important for channel models to include the ability to model Rician fading accurately.

This document was noted.

How to proceed with MIMO channel modelling
It was stated that since the major proposals from several companies seem very close to each other, it seems possible to reach conclusion by having offline discussion.

This proposal of having offline discussion to make channel model was agreed. Offline discussion would be held during this week.

3. Aspects on MIMO issues other than channel modelling

R1-01-0724 Requirements for the work on MIMO Technology (Lucent)

This document had already been reviewed in the morning session. Lucent provided a table of requirements that captures the discussions and suggestions in the morning session. There a number of comments were made for each item. Finally following table was agreed by the Ad Hoc #1.

Following table summarise the requirements for the DL-MIMO effort including requirements for simulation and comparison.   These are additions to the simulation parameters given in the HSDPA feasibility report. Exceptions to these working assumptions will be considered if demonstrated by the proposal.

	Item
	Requirement
	Note

	Number of Antennas

 (# @ NodeB x # @ UE)
	Base case (1x1), 1x2, 1x4, 2x1, 2x2, 2x4, 4x1, 4x2, 4x4
	Antenna configuration to be specified by proponent

	Feedback bits on UL
	Max 2 bits/slot, 4% Error Rate
	Feedback bits are incremental to HARQ, and includes Channel Quality Metric (Need to be specified in proposal) and antenna mode indication (if needed)

	Power Fraction available
	70%
	

	Fractional Recovered Power
	98% per Receive Antenna
	

	Channel Model
	Initially 1 Path Raleigh and IID
	Use test cases as specified in the MIMO channel model

	Doppler
	Base case 3 Km/h and optionally 30 Km/h
	

	MCS
	A limited combination (~5) of modulation level and code rate yielding a data rate per code per Tx antenna branch spanning full range
	Max rate over 4x4 (~21.6 Mbps).

	SF and maximum number of codes available for MIMO
	16 and 10 respectively
	

	TTI
	Fixed (3 slots)
	For MIMO we will use only fixed. Note WG1 is studying this issue.

	Scheduler
	As in HSDPA Feasibility report
	


Table 1: Summary of working assumptions, Requirements for MIMO Technology and its simulation

The revision of R1-01-0724 which includes this table will be presented in R1-01-0753.

Furthermore this table is to be included in the MIMO technical report. (TR 25.876)

R1-01-0684 STTD-OTD open-loop transmit diversity scheme for HSDPA systems with four transmit antennas (Texas Instruments)
The STTD-OTD scheme was proposed as the open-loop scheme for (4,1) and (4,2) scenarios with peak data rate of 10.8 Mbps. It was demonstrated via simulations that STTD-OTD is a simple yet efficient open-loop transmit diversity scheme for 10.8 Mbps data rate.

This document was noted.

R1-01-0701 Double-STTD scheme for HSDPA systems with four transmit antennas: Link Level Simulation Results (Texas Instruments)
The double-STTD (DSTTD) scheme was proposed. This scheme outperforms Lucent’s MIMO in scenarios including channel estimation error, different data rates, different channel fading rates, and correlated fading channels at lower mobile complexity compared to Lucent-proposed MIMO systems. 

This document was noted.

R1-01-0459 Improved Double-STTD schemes using asymmetric modulation and antenna shuffling (Texas Instruments)
This contribution discussed two simple yet effective techniques to further improve the performance of double-STTD (DSTTD) scheme, which was proposed in R1-01-0458. Asymmetric modulation scheme and antenna shuffling was introduced for the enhanced methods. It was shown that when combined with asymmetric modulation for 10.8 Mbps DSTTD, antenna shuffling results in the total gain of 3.5-dB in channel B with marginal increase in computational and signalling requirements.

This document was noted.

How to proceed with MIMO scheme in general including Technical Report
It was proposed by Lucent to set deadline for new techniques to be introduced for MIMO scheme at August meeting. After a bit long discussion, it was concluded that we would not set any deadline for MIMO scheme at this stage because it was felt somewhat too early and we need to clarify overall scheme including UE complexity, the real gain of MIMO before setting any deadline. System simulations need to be done on the STTD method as well. 

RAN WG1 plenary is to be asked for the way forward.

4. TX diversity issues
R1-01-0732 Text Proposal for results of Tx Diversity mode 2 extensions with CPiCH channel estimation for ADHOC 26 TR (Motorola)
A number of comments were made for proposed text. It was concluded that this text proposal should be revised taking into account the comments received.

R1-01-0740 Tx diversity pilot operating solution for multiple antennas (Samsung)
There was comment that the proposal needs to be in line with the working assumptions on pilot structure agreed in this Ad Hoc. There was also a comment that the proposal is a bit too detail at this point of time.

In conclusion this document was noted at this stage.

Summary

1. Pilot structure with TX diversity studies

    Ad Hoc #1 agreed in principle on the text proposal for pilot structure with Tx diversity.

    The revised text proposal will be presented in RAN WG1 plenary for approval.

2. MIMO channel modelling

    Proposals from several companies were reviewed. Offline discussion will be held in order to determine

    a common channel model.

3. Requirements for MIMO work

    Table of requirements was agreed by Ad Hoc #1. This table will be presented for approval in RAN WG1 

    plenary to be included in the TR.

4. RAN WG1 plenary will be asked for the way forward with MIMO scheme in general.
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