3GPP TSG-RAN WG4 Meeting #91                                           R4-1906860
Reno, USA, 13 - 17 May 2019
Source: 
Huawei, Hisilicon
Title: 
TP for TR 37.815: TDM pattern solution for SAR limits
Agenda Item:
10.3.1
Document for:
Approval
Background
This contribution provides the TP for TR 37.815 with example TDM patterns for SAR limits based on [1]. 
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SAR limits
6.1
General
6.1.x
Principles to derive the TDM pattern based on max UL duty cycle capability
In order to utilize all the FDD downlink sub-frames, the downlink HARQ timing defined for LTE FDD carrier in LTE TDD-FDD CA with a LTE TDD PCell can be used, which is similar to Case 1 for SUO in EN-DC. There are two alternative ways to derive the TDM patterns based on max UL duty cycle capability:

Option 1: Based on the LTE TDD configurations and find out all possible NR configurations to comply with the reported max UL duty cycle capability.

Option 2: According to the NR TDD configuration proposed by operators based on deployment scenario to find out which TDD configurations are possible for the TDM pattern to comply with the max UL duty cycle capability.

Unlike LTE, NR supports much flexible TDD UL/DL configurations. However, for the real network, considering the possible interference among operators for the TDD band, the TDD configuration for the NR band could be determined in the deployment. While for the FDD band, even TDD configurations can be utilized, there is no TDD interference among UEs if the configurations are UE specific. Therefore, option 2 is more appropriate to derive the TDM pattern.
The principles to derive the TDM pattern for FDD+TDD EN-DC HPUE include:
· TDM pattern for FDD+TDD EN-DC HPUE should comply with the max UL duty cycle capability.
· According to the NR TDD configuration proposed by operators based on deployment scenario to find out which TDD configurations are possible for the TDM pattern to comply with the max UL duty cycle capability.
NR has no fixed TDD UL/DL configurations as those for LTE. Table 6.1.1-1 only lists the possible NR band TDD configurations as an example for evaluation of TDM pattern for FDD+TDD EN-DC HPUE. 
Table 6.1.x-1: NR TDD sub-frame configuration
	NR Band
	UL/DL
configuration
	DL to UL
switch point periodicity
	NR sub-frame configuration
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6.2
Case1 of power class 2

6.2.1
Scheme X
6.2.x Example TDM pattern for n78
As an example, with the assumptions of TDD configuration for n78 (DDDSUDDSUU) and 50% max UL duty cycle capability, Figure 6.2.x-1 shows all possible TDM patterns DC_3_n78 for case 1.
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Figure 6.2.x-1 Possible TDM patterns based on TDD configuration for n78 (case 1)
6.2.2
Scheme Y
6.3
Case2 of power class 2

6.3.1
Scheme X
6.3.x
Example TDM pattern for n78
As an example, with the assumptions of TDD configuration for n78 (DDDSUDDSUU) and 50% max UL duty cycle capability, Figure 6.3.x-1 shows possible TDM patterns DC_3_n78 for case 2 without overlapping LTE and NR simultaneous transmission.
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Figure 6.3.x-1 Possible TDM patterns based on TDD configuration for n78 (case 2)

Besides LTE TDD configurations 2 and 5, other configurations have overlapping UL subframes for LTE and NR. Since we already have available EN-DC power control mechanism to handle the overlapping case which may have the the power of PLTE and PNR exceeds the PEN-DC_total, we don't have to pay special attention for the TDM patterns unless the max UL duty cycle capability is violated. Base on the assumed 50% max UL duty cycle capability, it can be seen that LTE TDD configuration 0 and 6 should be avoided.
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Figure 6.3.x-2 TDM patterns which exceeds the max UL duty cycle capability (case 2)
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