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1. Introduction and Background

As stated in [1], the impact of MIMO techniques on non-MIMO UEs shall be evaluated in the MIMO WI and it should be clarified that ‘MIMO techniques have no significant negative impact on features available in earlier releases’.

In [2], first quantitative results of a compatibility study are presented. In [3], it is proposed to extend the compatibility evaluation to all procedures that are crucial for the system performance and to develop an evaluation methodology that models the impact of MIMO transmissions on these procedures. An initial proposal on a methodology for the compatibility assessment is presented in [4]. At RAN1 #37, it was decided that this proposal shall be revised and shall contain a more detailed description of the simulator setup and parameters.
This contribution includes the revised text proposal for the MIMO compatibility assessment and some explanations on the selection of the working assumptions.

It might be necessary to align the assumptions used in the compatibility assessment with the parameters of the system level evaluation methodology as soon as they are agreed on.
2. Comments on Methodology for Compatibility Assessment
A motivation and explanation of the methodology proposed for the compatibility assessment can be found in [4]. Here, only the remaining open questions are addressed.

The key idea of the compatibility assessment as proposed in [4] is to compare the demodulation performance at a legacy terminal for scenarios where the interference results from SISO transmissions to the performance for scenarios where the interference results from MIMO transmissions. The structure of intercell and intracell interference has to be modeled explicitly. The demodulation performance of the HS-PDSCH or DPCH but also of common channels as the CPICH, SCH, and P-CCPCH has to be evaluated.

A simulator setup for the compatibility assessment is shown in Figure 1 (in the text proposal). It is a multicell simulator with three base stations and one legacy terminal. The downlink signals from the three base stations are explicitly modeled; the other downlinks are modeled by AWGN. The considered legacy terminal is served by base station 1 and receives data by a DCH or a HS-DSCH. The demodulation performance of the DCH and the HS-DSCH and the common channels SCH, CPICH, and the P-CCPCH are evaluated. The quantities to be evaluated for these channels are summarized in Table 3 (in the text proposal).
For an evaluation of the impact of MIMO transmissions, simulations where the base stations only transmit in legacy mode (i.e, Release 5 mode) are compared to simulations where the base stations transmit also in MIMO mode (i.e., mix of MIMO and Release 5 transmissions).

In order to select the gain factors g_1,2,3 for the signals of the three base stations, system level simulations with parameter settings according to [6] were evaluated and “representative” cases were determined. For geometries of G = 3dB and 0dB, cases with two strong received base stations and cases with only one dominant received base station are selected. These cases represent scenarios where the terminal is close to the cell border. The case G = 12dB represents a scenario with dominant intracell interference. The resulting received power spectral densities are summarized in Table 2 (in the text proposal). The gain factors can be derived from these parameters. 
For a detailed definition of the compatibility assessment methodology, we have to make assumptions on some topics that are not already agreed on in the discussion on the system level evaluation methodology. 

· The channels and the power setting (initial power setting) of the channels transmitted by base stations 1,2, and 3 are listed in Table 1 (in the text proposal). 
· It is assumed that the modeled common channels are transmitted in the Release ’99 transmit diversity mode as defined in [7]. Affected common channels in the proposed simulator setup are the SCH, the CPICH, and the P-CCPCH. For the common pilot transmitted by antenna 3 and 4, an additional channelisation code of spreading factor 256 is used. It is transmitted unmodulated on antenna 3 (as C_256,0 on antenna 1) and in the transmit diversity mode on antenna 4 (as C_256,0 on antenna 2). The power setting for the common channels is listed in Table 2. It is mainly based on [1] and the test cases defined in TS 25.101.
· As reference we use Release 5 STTD transmission with an advanced receiver using an equalizer.  It might be reasonable to use single antenna transmission for 120 km/h.
· The scheduling is assumed to consider four “virtual” UEs, one of which is the considered legacy UE. In order to simplify the simulation setup, we assume that the scheduling is random and that the HS-DSCH is assigned to all four “virtual” UEs with the same probability.

Depending on the outcome of the discussion on the system level evaluation methodology, these assumptions might have to be changed.
3. Conclusion
In order to evaluate the impact the introduction of MIMO transmission has on legacy terminals, we propose to use the compatibility assessment methodology defined in the attachment. The key idea and motivation is defined in [3], [4], [5], and this contribution. The assumptions are mainly based on [1], [6], and the test cases defined in TS 25.101. Some additional assumptions we use are listed in Section 2 of this contribution.
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------------------------  Text Proposal for TR 25.876 ----------------------------------------------------

A.x  Compatibility Assessment
The scope of this section is to propose a methodology for the evaluation of the impact of MIMO techniques on features available in earlier releases. The objective of the compatibility analysis and simulations is to guarantee that MIMO techniques have no significant negative impact on these features. 

The compatibility analysis considers the demodulation performance of physical channels introduced in earlier releases as well as physical layer measurements and procedures that are necessary for the system operation. It is assumed that if the physical layer processing is not significantly degraded by the introduction of MIMO techniques a negative impact on higher layer procedures does not have to be expected.


[image: image1]
The compatibility analysis is based on multi-cell link level simulations for representative scenarios where the downlink signal of three cells is modeled explicitly and the impact of other cells is modeled by AWGN. A possible setup of the simulator is shown in Figure 1. 

The key idea of the compatibility assessment is to simulate a data transmission from base station 1 (using DL1) to a legacy UE by legacy channels (Release ’99 DCH and Release 5 HS-DSCH) for two setups: in Setup 1 (Legacy Setup), only legacy channels are transmitted by the three base stations; in Setup 2 (MIMO Setup), the base stations transmit in MIMO mode, too. The demodulation performance for these two scenarios is compared.
Table 1 lists the scenarios and the received power spectral densities Îor1,2,3 of the explicitly modeled downlink signals and the AWGN source with respect to Ioc. The gain factors g_1,2,3,awgn in the simulator setup (Figure 1) have to be selected accordingly. It is assumed that the considered legacy UE is served by downlink DL1. Note that Îor2 +  Îor3 + Ioc_awgn=Ioc. 
Table 1  Reference Scenarios for Compatibility Study

	Scenario
	Îor1/ Ioc  = Îor /Ioc

=  G [dB]
	Îor2 / Ioc

[ dB ]
	Îor3 / Ioc

[ dB ]
	Ioc_awgn/Ioc

[ dB ]

	1
	12
	-3.5
	-6.12
	-5.1 

	2
	3
	-5.1
	-5.10 
	-4.18

	3
	3
	-3.0
	-8.95
	-4.3

	4
	0
	-4.6
	-4.60 
	-5.14

	5
	0
	-2.5
	-14.00 
	-4.0


In the simulations, the three explicitly modeled downlink signals are transmitted over independent spatial channel models (SCM 1,2,3 in Figure 1). The spatial channel models are defined in TR25.996.
Table 2 lists the physical channels of the downlink signal for the two setups (Legacy and MIMO). 

Table 2  Setup of explicitly modelled physical channels.
	
	Legacy Setup
	MIMO Setup

	Channel
	
	power allocation
	
	power allocation

	
	
	Ant 1
	Ant 2
	
	Ant. 1
	Ant. 2
	Ant. 3
	Ant. 4

	CPICH *)

	CPICH_Ec/Ior
[ dB ]
	-13 
	-13
	
	-13
	-13
	-16
	-16

	P-CCPCH

	P-CCPCH_Ec/Ior
[ dB ]
	-15
(STTD)
	-15
(STTD)
	
	-15

(STTD)
	-15

(STTD)
	-
	-

	SCH **)


	SCH_Ec/Ior
[ dB ]
	-12
(TSTD)
	-12
(TSTD)
	
	-12

(TSTD)
	-12

(TSTD)
	-
	-

	HS-DSCH ***)
	HS-PDSCH_Ec/Ior

[ dB ]
	-7
(STTD)
	-7
(STTD)
	STTD
	-7.5
	-7.5
	-
	-

	
	
	
	
	MIMO
	-10.5
	-10.5
	-10.5
	-10.5

	
	HS-SCCH_Ec/Ior

[ dB ]
	-13
(STTD)
	-13
(STTD)
	STTD
	-13
	-13
	-
	-

	DCH ****)


	DPCH
 (STTD mode )
	Test specific,

power control on.
	STTD
	Test specific,

Power control on.
	-
	-

	OCNS
	4 DPCHs with SF=256
	Necessary power so that total transmit power spectral density adds to one.
	STTD
	Necessary power so that total power spectral density adds to one.

50 % for STTD, 50 % for MIMO DPCHs.

	
	
	
	MIMO
	


 Note:

-       All legacy channels are transmitted in transmit diversity mode (Release ’99 and 5).

*)      Common pilots on antennas 3 and 4 use C_256,x and the transmit div. mode defined for antennas 1 and 2.

**)    Mean power level on antennas 1 and 2 for SCH and P-CCPCH is -12 dB. SCH includes P- and S-SCH, with
         power split between both.

         DL1:  P-SCH code is S_dl,0 as per TS25.213. S-SCH pattern is scrambling code group 0. 
***)    HS-PDSCH use C_16,12  - C_16,16.

         Four UEs are served. The scheduling is random, the UEs are scheduled with the same probability. In the  

         MIMO Setup, two UEs are assumed to be served by MIMO transmissions. All transport formats of the MIMO

         scheme are assumed to be equally probable.

****)  12.2 Kbps DL reference measurement channel as specified in TS 25.101, A.3.1.
For each scenario in Table 1, simulations are performed for the Legacy and the MIMO Setup. The quantities defined in Table 3 are logged for the legacy UE.  Only if significant discrepancies between the results of the two setups (Legacy and MIMO) are found, the impact of the MIMO transmissions on legacy terminals should be modeled in system level simulations. 

Table 3  Estimated quantities for each scnenario
	Physical  Channel
	Estimated quantity 
	Note

	CPICH – Ant 1& 2
	Received CPICH_Ec, CPICH_Ec/Io
	Average over 200 ms. 

Logged for all explicitly modeled base stations.

	SCH – Ant 1& 2
	Received SCH_Ec, SCH_Ec/Io
	Average over k x 10 ms, k=2,20.
Logged for all explicitly modeled base stations.

	P-CCPCH – Ant 1& 2
	Received P-CCPCH_Ec/Io
	Average over 10 ms

	DPCH – Ant 1 & 2
	DPCH_Ec/Ior @ BLER_target
	Reference channel

	HS-PDSCH – Ant1&2
	Throughput
	Reference channel

	HS-SCCH – Ant 1&2
	1- Prob. of errorfree demodulation
	Reference channel 


----------------------------- End of Text Proposal --------------------------------------------------------
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Figure 1  Simulator Setup for Compatibility Assessment
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