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1 Introduction

In the previous 3GPP TSG RAN WG4#30, further analysis on the coexistence of 7.68 Mcps TDD and the 1.28 Mcps TDD systems was requested for the text proposed in R4-040142.  This document presents this coexistence (7.68 Mcps TDD & 1.28 Mcps TDD systems) analysis in the form of a text proposal for TR25.895.
2 Text Proposal
<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>

6.1.1.4

TDD/TDD Macro Coexistence (3.84Mcps TDD)
In order to assess the impact of the ACS and ACLR figures on adjacent systems a technique based on capacity reduction due to ACIR similar to the techniques used in [13] was used.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<< NEXT SECTION >>>>>>>>>>>>>>>>>>>>>>>>>
6.1.1.5

TDD/TDD Macro Coexistence (1.28Mcps TDD)
The capacity reduction of a lower chip rate TDD (1.28 Mcps) system that coexists with a higher chip rate TDD (7.68 Mcps) system is assessed for the uplink and downlink in a single timeslot.  The system configuration defined in Section 6.1.1.4.1 and the assumptions laid out in TR25.945 are used, where an 8 kbps speech service is assumed for both systems.
6.1.1.5.1
Uplink Capacity Reduction

The downlink capacity is defined as the average number of UEs per cell that will cause 95% of the UEs in the central cell to have an uplink C/I above a predefined threshold.  Monte-Carlo simulations are performed to determine the uplink capacity for isolated 1.28 Mcps and 7.68 Mcps systems, which will act as the reference uplink capacities for each respective system.

The addition of a 7.68 Mcps system to a 1.28 Mcps system will introduce inter-system interference to the 1.28 Mcps system.  As a result of this, less intra-system interference (inter-cell interference of the 1.28 Mcps system) can be tolerated by the UEs in the 1.28 Mcps system in order to maintain the uplink C/I threshold.  This will reduce the downlink capacity of the 1.28 Mcps system.  The base stations of the 7.68 Mcps system are located at the cell edges of the 1.28 Mcps system, where the 7.68 Mcps system is operating at the reference uplink capacity.  This setup will cause the highest inter-system interference to the 1.28 Mcps system and will act as the worst case scenario.  The uplink capacity (percentage of the reference uplink capacity) as a function of the UE ACLR for the 1.28 Mcps system coexisting with a 7.68 Mcps system is shown in Figure 1. Note that in this graph the UE ACLR represents the level of adjacent channel power falling in a 1.28MHz band adjacent to a 7.68Mcps transmitted signal. 
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Figure 1 – Relative Uplink Capacity for a 1.28 Mcps TDD system vs. UE ACLR

In order to assess the typical ALCR from a 7.68Mcps transmission into adjacent 1.28MHz channels the same method as described in Section 6.1.1.3 is employed. The ACLR of six adjacent 1.28 MHz channels for the 7.68 Mcps systems are presented in Table 1.

Table 1 – Adjacent Channel Leakage Ratio for six adjacent channels with a 1.28 MHz bandwidth

	Chip Rate
	UE ACLR (dB)

	
	1st
	2nd
	3rd 
	4th
	5th
	6th

	7.68 Mcps
	41.58
	43.40
	45.40
	48.05
	52.21
	55.94


For a given UE transmit power the first 1.28 MHz adjacent channel leakage power for the 1.28 Mcps system, as described in TS 25.102, is 33 dB which is lower than that of the 7.68 Mcps system as shown in Table 1.  Hence the 2nd ACLR is considered.  The 2nd ACLR figure for the 1.28 Mcps as specified in TS 25.102 is 43 dB, which is in line with the 2nd ACLR (1.28 MHz bandwidth) figure for the 7.68 Mcps as shown in Table 1.  It is therefore feasible to manufacture UEs for the 7.68 Mcps system that are able to meet the 1st and 2nd ACLR figures defined for 1.28 Mcps system.  The results in Figure 1 show that the capacity reduction for the 2nd UE ACLR of 43.4 dB is small (about 4% of the reference uplink capacity).
6.1.1.5.2
Downlink Capacity Reduction

The downlink capacity is defined as the average number of UEs per cell that will cause 95% of the UEs in the central cell to have a downlink C/I above a predefined threshold.  Monte-Carlo simulations are performed to determine the downlink capacities for isolated 1.28 Mcps and 7.68 Mcps TDD systems, which will act as the reference downlink capacities for each respective system.
The addition of a 7.68 Mcps system to a 1.28 Mcps system will introduce inter-system interference to the 1.28 Mcps system.  As a result of this, less intra-system interference (inter-cell interference of the 1.28 Mcps system) can be tolerated by the UEs in the 1.28 Mcps system in order to maintain the downlik C/I threshold.  This will reduce the downlink capacity of the 1.28 Mcps system.  The base stations of the 7.68 Mcps system are located at the cell edges of the 1.28 Mcps system, where the 7.68 Mcps system is operating at reference downlink capacity.  This setup will cause the highest inter-system interference to the 1.28 Mcps system and will act as the worst case scenario.  The downlink capacity (percentage of the reference downlink capacity) as a function of the UE ACS for the 1.28 Mcps system coexisting with a 7.68 Mcps system is shown in Figure 2.  
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Figure 2 – Relative Downlink Capacity for 1.28 Mcps system vs. UE ACS
The UE ACS has two main contributing factors; selectivity in the UE which dominates at medium adjacent channel power levels and receiver front-end compression which dominates at higher adjacent power levels.

In the case of the 1.28 Mcps UE receiver, the selectivity part of the filter is assumed to be designed for an adjacent 1.28 Mcps carrier, in which case the task of rejecting a 7.68 Mcps adjacent channel signal is less demanding as less energy is immediately adjacent to the wanted signal.  The results in Figure 2 show that the capacity loss for the existing 1.28 Mcps ACS of 33 dB is sufficient for the 1.28 Mcps TDD system to show minimal capacity loss (less than 5%).

In the case of the front-end induced distortion, the limiting case occurs when a 7.68 Mcps signal is adjacent to a wanted 1.28 Mcps signal.  A proportion of the distortion created by the compression in the receiver front end will fall in band to the wanted signal.  However as the figures in Table 1 show, the proportion of the distortion that falls in band is actually lower for the 7.68Mcps adjacent channel than it is for the equivalent 1.28Mcps adjacent channel case.  Therefore a UE designed to operate with a 1.28 Mcps adjacent channel will also operate with a 7.68 Mcps adjacent channel.
6.1.1.5.3 Summary

It has been shown that the co-existence of 7.68 Mcps systems in spectrum immediately adjacent to 1.28 Mcps systems is possible, even in the worst case scenario, with minimum effect on the victim 1.28 Mcps system.  No specification changes to the 1.28Mcps TDD system RF performance are required. The overall conclusion is that it is possible for 7.68Mcps TDD systems complying with the characteristics set out in Section 4.2 can co-exist with 1.28Mcps TDD without any issues. 
<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>
