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1. Introduction

In the past two RAN4 meetings, simulations assumptions for D2D coexistence study have been discussed. One of key simulation assumption under discussion is the UE ACLR model to be used for the coexistence study. The need for this discussion arises from the fact that D2D transmissions are narrowband (e.g., 2RBs), while the prior coexistence studies done for LTE/LTE-advanced in TR 36.942 assumed wider UE transmissions (e.g., 4RBs and higher with RB width of 375 kHz for LTE, and 16 RBs for LTE-advanced).
Two approaches have been discussed to conclude on UE ACLR model for narrowband D2D aggressors:

a) Reuse an existing UE ACLR model from TR 36.942 derived for aggressors BWs of 16RBs, by reinterpreting it for narrowband D2D aggressors.
b) Derive a higher-order ACLR model to accurately model the ACLR from narrowband aggressors, by using the same methodology as used to derive the existing ACLR models in TR 36.942.

In a prior contribution R4-142218 [6], we had derived and proposed a UE ACLR model based on approach (b). 

In this document we propose two options for ACLR model based on both the approaches (a) and (b), respectively. With approach (a), we propose to reuse the three-step ACLR model used for LTE-advanced coexistence study in TR 36.942 for aggressors BWs of 16RBs by reinterpreting for 2RB D2D aggressors. With approach (b), we reiterate the proposal in our prior contribution R4-142218 [6].

2. ACLR Model: Option A
In this subsection, we present a brief discussion on reusing an existing UE ACLR model from TR 36.942 and reinterpreting the model from the viewpoint of applicability to D2D coexistence studies (i.e., with aggressor transmission BW of 2RBs, and victim transmission BW of 16RBs). 
In TR 36.942, prior coexistence studies done for LTE and LTE-advanced have used either a two-step or three-step ACLR model. The two step model was used for LTE, while the three-step model was used for LTE-advanced coexistence study. For D2D coexistence simulations, choosing the ‘more appropriate’ model thus first requires a discussion on the need to move from two-step to three-step model for LTE-advanced.
For ease of discussion, let’s consider the examples of 10MHz-10MHz (LTE coexistence scenario) and 40MHz-40MHz (LTE-advanced coexistence scenario). For LTE coexistence scenario, up to 5th ACLR of an aggressor UE (16RBs) can affect a victim UE (16RBs). For LTE-advanced coexistence scenario, however, up to 23rd ACLR of an aggressor UE (16RBs) can affect a victim UE (16RBs), and thus warranted the need to use a higher-order model for LTE-advanced coexistence study. Even for LTE coexistence, similar concern was noted in Section 5.1.1.4.2 of TR36.942 in the context of coexistence scenario with aggressor BW smaller than victim BW. (“For scenario where the aggressor bandwidth is much smaller than the victim bandwidth, the ACLR into UE2 and UE3 is going to be much larger than 43 + X. For example for 1.6 MHz E-UTRA aggressor and 20 MHz E-UTRA victim, the interference into UE2 and UE3 is caused by the 13th ACLR (of 1.6 MHz aggressor) and above and this will likely be lower than the noise floor of the victim UE”).
For D2D coexistence simulations, the scenarios are similar to as described above. For 10MHz-10MHz, up to 41st ACLR of a narrowband D2D aggressor (2RB) can affect the victim UE (16RBs). Hence a higher-order ACLR model for D2D coexistence study is required. If reusing the existing models from TR36.942, at least the three-step model should be used. Note that reinterpretation thus involves making the pessimistic assumption that a victim UE (16RBs) gets identical ACLR from an aggressors UE transmitting on either 16 RBs or 2 RBs (as illustrated in Figure 1).
Observation 1: For D2D coexistence simulations, higher order ACLR models is desired due to narrowband D2D aggressor bandwidth. This observation is supported by prior coexistence studies in TR36.942.
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Table 1: Three-step ACLR model from TR36.942 (Table 12.6)
	
	Value
	Units
	Offset from the edge of D2D aggressor

	ACLR1
	30
	dBc/16RBs
	Less than 16RBs away

	ACLR2
	43
	dBc/16RBs
	Equal and greater than 16RBs away, and less than 32 RBs away

	ACLR3
	50
	dBc/16RBs
	Equal and greater than 32RBs away


Note: The above model assumes that a victim UE (16RBs) gets identical ACLR from an aggressor UE transmitting on either 16RBs or 2RBs
Proposal 1: (Option A) Re-use the three-step ACLR model from TR 36.942 as described in Table 1 for the purpose of D2D coexistence simulations.

3. ACLR Model: Option B
In this section, we reiterate the ACLR model proposed in our prior contribution R4-142218 [6]. For brevity, the background and rationale for the proposed model are not repeated. Only the proposed model and simulation results are presented for completeness.
3.1. Assumptions

For the simulations presented in this paper, the following assumptions were made:
· Aggressor channel BW = Victim channel BW = 10MHz

· Victim UEs (in adjacent channel) are allocated 16 RBs

· For simulations on transmit emissions

· PA operating point: with fully allocated REL-8 100RB QPSK signal, UTRAACLR1 = 33dBc with antenna connector Pout = 22dBm

· Modulator LO leakage and IQ image: As per TS 36.101
Further, the following two notations are introduced for ease of exposition:
· Od: offset in RBs between center subcarrier and the far-edge of transmissions 
· Oe: offset in RBs between far-edge (from center) of transmissions and the edge of transmission BW configuration (loosely referred to as channel edge hereafter, similar to TR36.942) towards the adjacent victim channel being simulated
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3.2. Proposed model 

Figure 6 below illustrates the proposed ACLR model for D2D coexistence study. The proposed model is captured in Table 2. Consistent with the focus of this paper, the model is applicable for BWAggressor of 1 or 2 RBs, and victim UE BW of 8 or 16RBs.
Note that both ACLR models are consistent with the current ACLR requirements from TS36.101 (E-UTRA ACLR1 of 30dBc), and no change to the existing requirements is suggested. The difference from the existing ACLR models is merely with respect to how the ACLR is distributed over the victim BW (similar to difference between flat-ACLR model, two-step ACLR model, and three-step ACLR model).
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Table 2: ACLR model D2D coexistence study (with applicability to BWAggressor of 1 or 2 RBs, and victim UE BW of 8 or 16RBs). Illustration of the model is included in Figure 6.
	
	Value
	Units
	Offset from the edge of D2D aggressor

	ACLR1
	30
	dBc/BWAggressor
	Adjacent

	ACLR2
	43
	dBc/BWAggressor
	Non-adjacent; less than 16 RBs away

	ACLR3
	47
	dBc/BWAggressor
	Non-adjacent; more than or equal to 16RBs, and less than max(2×Od,16 + Oe) RBs away

	ACLR4
	60
	dBc/RB
	Non-adjacent; more than or equal to max(2×Od,16 + Oe) RBs away


Proposal 2: (Option B) Use the ACLR model defined in Table 2 for the purpose of D2D coexistence simulations.

Observation 2: The proposed ACLR models are consistent with the current ACLR requirements of TS36.101, and no change to existing requirements is suggested.
3.3. Simulation results

In this subsection, we present simulation results to establish the validity of the model. Figure 4 shows the simulated and estimated ACLR experienced by the victim UE as a function of the location of the D2D aggressor (x-axis is the offset Oe in RBs) when BWAggressor = 2 RBs, and victim UE’s are allocated 16RBs. As can be seen from the figure, the proposed model corresponds well with the shape of the simulated ACLR, while being pessimistic at all times. Additional simulation results can be found in [6].
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Figure 4: Comparing simulated and model estimated ACLR experienced by a victim UE with transmission BW of 16RBs due to D2D aggressor with transmission BW of 2 RBs.
4. Conclusions
In this paper, we presented our proposals on UE ACLR model for the purpose of D2D coexistence simulations. Two alternatives are presented. Option A is to reuse the existing three-step ACLR model from TR36.942, while Option B is to use four-step ACLR model derived for narrowband aggressors of 1 or 2RBs and victim BW of 8 or 16RBs.

Following observation is made:

Observation 1: For D2D coexistence simulations, higher order ACLR models is desired due to narrowband D2D aggressor bandwidth. This observation is supported by prior coexistence studies in TR36.942.

Observation 2: The proposed ACLR models are consistent with the current ACLR requirements of TS36.101, and no change to existing requirements is suggested.
We seek approval of one of the following proposals:
Proposal 1: (Option A) Re-use the three-step ACLR model from TR 36.942 as described in Table 1 for the purpose of D2D coexistence simulations.

OR 
Proposal 2: (Option B) Use the ACLR model defined in Table 2 for the purpose of D2D coexistence simulations.
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Figure � SEQ Figure \* ARABIC �1�: Illustration of reusing existing ACLR model for narrowband aggressors.
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Figure � SEQ Figure \* ARABIC �6�: Illustration of ACLR model for D2D coexistence study.
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