Page 1

3GPP TSG-RAN WG4 Meeting #92

R4-1908252
Ljubljana, Slovenia, 26th – 30th August, 2019
Agenda item:
10.14.2
Source:
Intel Corporation
Title:
A-MPR/MPR improvement for B41/n41 EN-DC
Document for:
Approval
1 Introduction

In RAN4#91 meeting, a way forward on B41/n41 A-MPR assumptions was agreed [1]. 
In this paper we discuss the feasible antenna isolation assumption for B41/n41 and provide measurements results to study the effect of antenna isolation assumption on B41/n41 MPR/A-MPR.
2 Discussion
2.1 Improved antenna isolation assumption
In RAN4#91 meeting, a way forward on B41/n41 A-MPR assumptions was agreed [1]. The objective is to improve EN-DC B41/n41 MPR/A-MPR by optional hardware improvement. The proposed hardware improvement is for the isolation between the TX antennas. UEs supporting improved A-MPR allowances could signal better intra-band EN-DC performance via MPR/A-MPR versioning. The original antenna isolation assumption is 10dB. The way forward proposed three values for antenna isolation of 20 dB, 16 dB, and 13 dB to be considered in the measurements. The vision is to target worst case 1 RB + 1 RB for improved A-MPR of [~5 dB] for a RIM3 in the -25 dBm/MHz region. The current     A-MPR in 38.101-3 for a RIM3 in the -25 dBm/MHz region is 15 dB, this means that the target A-MPR improvement for worst case 1 RB + 1 RB is [~10 dB] for a RIM3 in the -25 dBm/MHz region
It is important to determine the feasible improved antenna isolation assumption and know how much gain can be obtained from this improvement before introducing this optional capability.
We think 13-16dB antenna isolation is the feasible improved antenna isolation assumption for UE. 20dB antenna isolation is likely not achievable in all handset form factors. Moreover, depending on the placement of antennas in UE, the isolation between each pair of antennas could be different from pair to another pair. To obtain feasible improved antenna isolation assumption, we should take into account that UE may select the two antennas based on condition other than antenna isolation (e.g., based on channel condition). Therefore, antenna isolation of 20dB may not be valid in all cases. Therefore, we propose to consider 13-16dB antenna isolation as the feasible improved antenna isolation assumption for Rel-16 EN-DC B41/n41 MPR/A-MPR improvement.

Observations #1:

· 20dB antenna isolation is likely not achievable in all handset form factors.
· Depending on UE implementation and the placement of antennas in UE, the isolation between each pair of antennas could be different from pair to another pair.

· UE may select the two antennas based on condition other than antenna isolation (e.g., based on channel condition).

Proposal 1: 13‐16dB antenna isolation is to be considered as the feasible improved antenna isolation assumption for Rel-16 EN-DC B41/n41 MPR/A-MPR improvement.
2.2 Measurements results
In this section, we provide RIM3 measurement results for 1 RB + 1 RB allocations for -13, -25, and -30 dBm/MHz regions, assuming:

· Power Class 2 Tx chains (LTE and NR)

· Equal power on LTE and NR
· 20MHz LTE channel with QPSK SC-FDMA and SCS 15kHz
· 40MHz NR channel with QPSK CP-OFDM and SCS 15kHz
In Figure 1, we provide RIM3 measurement results for 1 RB + 1 RB allocations for -13, -25, and -30 dBm/MHz regions.
	DC_(n)41 (LTE 20MHz + NR 40MHz): RIM3 results for -13dBm/MHz
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1RB + 1RB results for -13dBm/MHz
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	DC_(n)41 (LTE 20MHz + NR 40MHz): RIM3 results for -25dBm/MHz
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	DC_41_n41(LTE 20MHz + NR 40MHz with 20MHz gap): RIM3 results for -25(-30)dBm/MHz
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IRB + IRB results for -25(-30)dBm/MHz
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Table 1. Equal backoff needed to meet RF emission requirements
	Region
	Equal backoff needed (dB)

	
	TS 38.101-3
	I =10 dB
	I = 13 dB
	I = 16 dB
	I = 20 dB

	-13 dBm/MHz region for DC_(n)41
	15
	9
	8
	6
	3

	NS_04 -25 dBm/MHz region for DC_(n)41
	15
	13
	12
	10
	8

	-25 dBm/MHz region for DC_41_n41
	15
	14
	13
	12
	10

	SE -30 dBm/MHz region for DC_41_n41
	18
	17
	16
	15
	13


Observations #2: For -25 dBm/MHz region and -30 dBm/MHz region, we observe the following
· With 13dB antenna isolation, 1 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (2 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With 16dB antenna isolation, 2 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (3 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With 20dB antenna isolation, 4 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (5 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With improved antenna isolation of up to 16 dB, the achievable A-MPR improvement is far away from the target A-MPR improvement of [~10 dB] for worst case 1 RB + 1 RB for a RIM3 in the -25 dBm/MHz region.
The above measurement results are only for 1 RB + 1RB allocations with equal backoff. MPR/A-MPR studies for different RB allocations, different power allocations, and unequal PSDs are needed to fully understand how much A-MPR could be improved in these cases. Therefore, we are in an early stage to propose any intra-band EN-DC MPR/A-MPR versioning based on improved antenna isolation. 
Observations #3: MPR/A-MPR studies for different RB allocations, different power allocations, and unequal PSDs are needed to fully understand how much A-MPR could be improved in these cases. From all above observations, we are in an early stage to propose any intra-band EN-DC MPR/A-MPR versioning based on improved antenna isolation assumption.
3 Conclusion

In this paper, we discussed the feasible antenna isolation assumption for B41/n41 and provide measurements results to study the effect of antenna isolation assumption on B41/n41 MPR/A-MPR. We made the following observations and proposals:

Observations #1:

· 20dB antenna isolation is likely not achievable in all handset form factors.
· Depending on UE implementation and the placement of antennas in UE, the isolation between each pair of antennas could be different from pair to another pair.

· UE may select the two antennas based on condition other than antenna isolation (e.g., based on channel condition).

Proposal 1: 13‐16dB antenna isolation is to be considered as the feasible improved antenna isolation assumption for Rel-16 EN-DC B41/n41 MPR/A-MPR improvement.

Observations #2: For -25 dBm/MHz region and -30 dBm/MHz region, we observe the following

· With 13dB antenna isolation, 1 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (2 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With 16dB antenna isolation, 2 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (3 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With 20dB antenna isolation, 4 dB A-MPR improvement is achievable compared to the case with 10 dB antenna isolation (5 dB A-MPR improvement is achievable compared to current A-MPR in TS 38.101-3).
· With improved antenna isolation of up to 16 dB, the achievable A-MPR improvement is far away from the target A-MPR improvement of [~10 dB] for worst case 1 RB + 1 RB for a RIM3 in the -25 dBm/MHz region.
Observations #3: MPR/A-MPR studies for different RB allocations, different power allocations, and unequal PSDs are needed to fully understand how much A-MPR could be improved in these cases. From all above observations, we are in an early stage to propose any intra-band EN-DC MPR/A-MPR versioning based on improved antenna isolation assumption.
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