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1. Introduction
At the RAN4#38 meeting, several text proposals were agreed for the “E-UTRA RF system scenarios” Technical Report. It was also agreed to perform coexistence simulations on the basis on Monte Carlo snapshot simulator during the Study Item phase. During the RAN4 LTE simulation telco#1 a first set of simulation assumptions was discussed. Several open issues still have to be decided in order to start the E-UTRA coexistence simulations in uplink. This document describes open issues and some proposals which should be agreed before simulations are performed for uplink.

2. Open issues and proposals
During the last E-UTRA coexistence telco, several simulation assumptions were accepted for initial LTE coexistence simulations. It was agreed to use Round Robin scheduler, full buffer traffic and frequency reuse of 1/1.  The initial SIR target requirements for uplink and downlink (shifted and truncated Shannon bound curves) will be included in Annex B in E-UTRA RF system scenarios TR. In order to start E-UTRA coexistence simulations in uplink, additional assumptions have to be accepted.
The following open issues should be decided for LTE coexistence studies in uplink:

· C/I (CQI) calculation:

It is proposed to use look-up table ACLR (ACIR) modelling for LTE UL aggressor. The look-up table should be for each frequency resource block bandwidth and centre frequency location within the LTE RF channel. In case of adjacent LTE victim system, the look-up table should be in dBc/375kHz for each adjacent system frequency resource block location. In the event of adjacent UTRA FDD victim system, the look-up table should be in dBc/3.84MHz [1].

C/I (CQI) value should include other system interference. Assuming LTE is a fully orthogonal system, only the same frequency resource block(s) of the other cells is taken into account to calculate intra system interference (assuming frequency reuse of 1).

-
LTE power control modelling:

In uplink, transmit power level can be set on the basis of the pathloss calculations (including shadowing). As an example of worst case scenario, it can be assumed that the terminal with the highest pathloss in the cell (including shadowing) transmits with the maximum terminal power level. Other terminals’ power levels would be calculated by means of pathloss (including shadowing) differences to the terminal with the highest pathloss (including shadowing). After terminal power level calculations, it should be checked that all terminals have at least the minimum terminal power level assigned. Otherwise, the power level shall be set to the minimum power level.

As an alternative, it can be assumed that the terminal with the lowest pathloss in the cell (including shadowing) transmits with the minimum terminal power level. Other terminals’ power levels would be calculated by means of pathloss (including shadowing) differences to the terminal with the lowest pathloss (including shadowing). After terminal power level calculations, it should be checked that all terminals have not more than maximum terminal power level assigned. Otherwise, the power level shall be set to the maximum power level.

-
Number of LTE users in one cell:

Users are distributed uniformly in a system area. The number of active users per cell depends on maximum number of granted frequency resource blocks to one user (see discussion above). Assuming the maximum number of granted frequency resource blocks for a single user to be 1 and using Round Robin scheduler, 24 users could be distributed in one cell (10MHz, 90% bandwidth efficiency). Higher number of granted frequency resource blocks for a single user can be taken into account.
All parameters should be connected with the accepted methodology. In the following sections the principle uplink simulation flows are described.
2.1. LTE (10MHz) - LTE (10MHz), uplink:

For i=1:# of snapshots

1. Distribute terminals randomly throughout the system area such that to each cell the same number K of users is allocated.

2. Scheduler chooses certain number of users to be served per each cell.
3. Simplified power control algorithm is performed to allocated terminals in all cells.
4. For allocated users to the cell, uplink C/I (CQI) value is calculated. The C/I (CQI) value is equal to C(RB)/I(RB), where:
· C(RB) = power of resource block(s) * max (pathloss including shadowing, MCL)

· I(RB) = sum over all other cells (power of resource block(s) * pathloss including shadowing) + sum over all other system cells (interference power into this resource block(s) including ACIR) + N

5. Perform PS operation for all cells:

· Loop over all cells

· Loop over all UEs attached to the cell









Scheduler assigns modulation and coding scheme on the basis of calculated C/I 







(CQI) value.

6. Calculate achieved throughput on the basis of C/I (CQI) value, using C/I to throughput mapping (common set of link level curves - shifted and truncated Shannon bound curves attached in Annex B).

7. Collect statistics (throughput reduction in percent relative to the reference throughput without external system interference). Other statistics can be taken also into account.
2.2. WCDMA – LTE (5MHz), uplink, WCDMA is victim:
For i=1:# of snapshots

1. Distribute LTE terminals randomly throughout the system area such that to each cell the same number K of users is allocated.

2. Scheduler chooses certain number of users to be served per each cell.
3. Simplified power control algorithm is performed to allocated LTE terminals in all cells.

4. Run WCDMA snapshot simulator procedure [2]. All LTE terminals are considered as a source of other system interference (Iother). Iother = sum over all other system cells (interference power into WCDMA bandwidth including ACIR)
5. Collect statistics (capacity reduction in percent relative to the reference capacity without external system interference, capacity is defined by a number of satisfied speech users).

3. Conclusion

It is proposed to include these uplink simulation assumptions and flow descriptions into the E-UTRA RF system scenarios TR.

4. Reference
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