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1. Introduction

In this contribution we discuss how to specify the NE-DC Configured power for FR1 in the context of inter-band combinations following the LS sent from RAN1 in [1] with the related power control agreements that we list here for convenience:
“Agreement:
· A UE configured with NE-DC is configured with P_LTE for LTE and with P_NR for NR
· LTE Power limit is set as follows
· For an LTE subframe that overlaps with any possible NR UL symbol(s)
· Set LTE power limit Pcmax<=P_LTE
· Otherwise
· Set LTE power limit Pcmax without considering P_LTE
· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.
· NR power limit is set as Pcmax <= P_NR in all slots
· When there is simultaneous transmission for LTE and NR with actual power p_lte_power and p_nr_power respectively, such that p_lte_power + p_nr_power > X_total, UE will scale down p_nr_power until the total transmit power does not exceed X_total

· X_total is computed based on P_LTE, P_NR 

· Note:

· At least from RAN1 perspective, there will be no change to other mechanisms (i.e., Power class, p-UE-FR1, Pemax) specified in RAN4 to limit UE maximum transmit power

· Specification details  of LTE power limit, NR power limit and X_total will be handled by RAN4”
RAN1 specification for NE-DC specifies only the scaling of the NR MSG, while LTE stays as is and do not use X_Scale parameter at all. Below is an excerpt of the 38.213 specification for NE-DC sub-clause 7.4.1A for power sharing case:

“If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for NE-DC and
-
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the UE reduces transmission power in any portion of slot 
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 are the linear values of the total UE transmission powers in slot 
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2. Discussion
The first observation would be that the situation is reverted for NE-DC as NR would become the MCG and thus the anchor of the configuration. 
However the MCG and SCG Pcmax,c would stay the same and essentially the big picture will remain the same, except for the sharing case. We will have to design the supplementary test such a way that it verifies the scaling of the MCG accordingly.

. 
Proposal 1: Reuse the EN-DC functionality for definition of the NE-DC requirement with the appropriate modifications for LTE Pcmax setting and the MCG test as supplementary requirement.
Another issue is 38.101-3 related since we don’t have a dedicated sub-clause for NE-DC.

Proposal 2: Create a separate sub-clause for the NE-DC case following the existing specification model as follows:
6.2B.6
Configured output power for NE-DC
6.2B.6.1
Configured output power level

6.2B.6.1.1
Intra-band contiguous NE-DC within FR1

6.2B.6.1.2
Intra-band non-contiguous NE-DC within FR1

6.2B.6.1.3
Inter-band NE-DC within FR1

Then we must look at the supplementary test that would allow for UE behaviour verification for the power sharing case.

Initial conditions: The LTE SCG shall be pre-configured with a P_LTE level such that 

1. P_NR + P_LTE > PpowerClass_EN-DC

2. Pcmax_LTE_L < PpowerClass_EN-DC, with P_LTE < PpowerClass_EN-DC


- This means the LTE will not take the entire available power when pushed to the Pcmax level. 

3. P_NR > P_LTE such that Pcmax_NR_L > Pcmax_LTE_L, and P_NR < PpowerClass_EN-DC

- This means NR has the capability of going higher than LTE in terms of power
4. Configure the UE for NE-DC, then create an allocation that will allow for the above initial limiting conditions.

5. While maintaining the NR established connection, allocate LTE UL and push it using TPC UP commands up to its limit Pcmax_LTE

6. Send TPC UP commands to the NR along with its UL grants and NR power shall be measured in the following range including the tolerances

10log(pPowerClass, NE-DC - pCMAX L, f,c,,LTE, c) –  TLOW (10log(pPowerClass, NE-DC - pCMAX L, f,c,,LTE, c))  ≤  PUMAX,f,c,NR (q) ≤  10log(pCMAX H, f,c,,NR, c (q)) + THIGH (10log(pCMAX H, f,c,,NR c (q))).

Proposal 3: Create the supplementary scaling test for NE-DC MCG case.
3.  Conclusion
The following observations and proposals were presented:
Proposal 1: Reuse the EN-DC functionality for definition of the NE-DC requirement with the appropriate modifications for LTE Pcmax setting and the MCG test as supplementary requirement.

Proposal 2: Create a separate sub-clause for the NE-DC case following the existing specification model.
Proposal 3: Create the supplementary scaling test for NE-DC as described.
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