TSG-RAN Working Group 4 (Radio) #89
 R4-1814602
Spokane, USA, November 12-16, 2018


Source:
Interdigital Inc
Title:
Inter-band EN-DC - Pcmax testing 
Agenda item: 
7.6.4.3.1
Document for:
Approval
1. Introduction

In this contribution we discuss how to test the inter-band EN-DC Pcmax power sharing requirement presented in [2], following last meeting agreed WF in [1].
2. Discussion
It has been suggested in the last meeting that a specific test for NR power branch is required to measure clearly the UE NR performance under EN-DC configuration for power sharing case.

In this contribution will show how to measure the EN-DC power sharing concept. Also, it should be worth noting that we should aim for testing that can be clearly implemented in RAN5 under very clear assumptions that would lead consistently to a clear outcome.
Below test case is based on the EN-DC requirement described in [2]. 
Since LTE and NR Pcmax requirements are supposed to be tested separately based on their own specifications, 36.101 and 38.101-1 respectively, we will concentrate the testing effort on EN-DC power sharing case only.

To make the test deterministic, we will use the P_LTE and P_NR semi-static parameters to demonstrate the power sharing functionality along with X-scale that will dictate the actual NR scaling/dropping situation. This will eliminate the MPR, A_MPR variability of each implementation and demonstrate the power sharing capability of the UE.
Initial Conditions: 
-The base stations are synchronized and both use SCS=15KHz

- We will use P_LTE and P_NR as semi-static configured values. We will consider that MPRc =0 and A-MPR =0 and thus below P_LTE and P_NR. 

Initial configuration: 

P_LTE = 21dBm, P_NR = 21dBm, Pemax_EN-DC = 23dBm, PpowerClas_EN-DC= 23dBm
Steps:

1. Configure in EN-DC the UE with the above initial parameters and X_Scaling = 0 dB (no scaling allowed on NR side). 
2. Schedule both LTE and NR with overlapping transmissions that have MPRc= 0 so P_LTE and P_NR respectively are dictating the power level.
3. Send TPC UP commands on both LTE and NR continuously while maintaining the UL grants until UE reaches max allowed power.
4. Measure output power. It should be in the LTE 21dBm related tolerances, since NR is supposed to be dropped.

5. Verify that NR base station emulator sends NACKs.

6. Stop UL grants for both LTE and NR.

7. =================== RRC -  Re-configure EN-DC with X-Scale = 6dB ====================

8. Schedule both LTE and NR with overlapping transmissions that have MPR less than P_LTE and P_NR respectively.

9. Send TPC UP commands on both LTE and NR continuously while maintaining the UL grants until UE reaches max allowed power.

10. Measure output power. It should be in the 23dBm EN-DC related tolerances, since NR is supposed to be scaled down, but transmitted.

11. Verify that NR base station emulator sends ACKs.

Observation 1: The inter-band EN-DC power sharing functionality can be tested using the semi-static parameters P_LTE and P_NR and maintain the deterministic character of the test.
For Pemax_EN-DC parameter testing, a similar setup can be used as in case 2 and have P_LTE and P_NR set accordingly for semi-static power split/sharing, since the Pemax_EN-DC is supposed to take values way lower than any MPR or A-MPR and it will look like a temporary power class.
Observation2: For Pemax_EN-DC parameter testing, a similar setup can be used as above and have P_LTE and P_NR set accordingly for semi-static power split/sharing.
Proposal: Based on the above test cases description, we believe that the logic from requirement for Pcmax inter-band EN-DC presented in [2] is correct, valid and perfectly testable and thus it should be adopted.
3. Conclusion
In this contribution we discussed the testability of the requirement presented in [2]. The following observations and proposals were presented:
Observation 1: The inter-band EN-DC power sharing functionality can be tested using the semi-static parameters P_LTE and P_NR and maintain the deterministic character of the test.
Observation2: For Pemax_EN-DC parameter testing, a similar setup can be used as in case 2 and have P_LTE and P_NR set accordingly for semi-static power split/sharing.
Proposal: Based on the above test cases description, we believe that the logic from requirement for Pcmax inter-band EN-DC presented in [2] is correct, valid and perfectly testable and thus it should be adopted.
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