3GPP TSG-RAN WG2 Meeting#105bis
R2-1904565
Xi’an, China, 8 – 12 April 2019
 (revision of R2-1901596)
Agenda Item:

10.5.6
Source: 
Huawei, HiSilicon

Title: 
Configuration of power control parameters for NE-DC
Document for:
Discussion and Decision
1   Introduction

In RAN1 #95 meeting, the power control for NE-DC was discussed and the following agreements were achieved [1]:

	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


In this contribution, we will discuss the RAN2 impact to support the power control for NE-DC.

2   Discussion 
According to RAN1 agreements, the power sharing mechanism for NE-DC is different from that of EN-DC. However, in our understanding, the new mechanism does not have much RAN2 impact. Instead, from RAN2 perspective, the power coordination mechanism between MN and SN can be similar between NE-DC and EN-DC.

According to the RAN1 agreement, P_LTE is the maximum uplink power which can be used in LTE SCG for subframes which overlap with any possible NR UL symbol and P_NR should is the maximum uplink power which can be used in NR MCG. In case of simultaneous transmission, when the total power to be used in NR MCG and LTE SCG exceeds the X_total, the UE will scale down the uplink power used in NR MCG until the total transmit power is smaller than X_total. Although the details of X_total will be handled by RAN4, it is defined that X_total is computed based on P_LTE and P_NR. This means that P_LTE and P_NR share the total transmit power X_total. Anyway, since the determination of P_LTE and P_NR will impact the UE behaviour, we think it is beneficial to allow a single node to determine the values of P_LTE and P_NR and as was done for EN-DC, we think that the MN, i.e. the NR MgNB, should make the decision.
In EN-DC, the MeNB determines the maximum total transmit power to be used by the UE in NR cell group across all serving cells in frequency range 1, i.e., p-MaxNR-FR1, and transmits it to SgNB via the inter node message CG-ConfigInfo. In addition, the p-MaxEUTRA, i.e., the maximum total transmit power to be used by the UE in the E-UTRA cell group is also included in the CG-ConfigInfo in order the SgNB is able to know the operation mode of the UE. For NE-DC, as discussed above, we think at least the p-MaxEUTRA as the maximum uplink power to be used by the UE in E-UTRA SCG. Considering that CG-ConfigInfo and CG-Config will be reused by all MR-DC options, we think it is also feasible to reus the existing p-MaxEUTRA for NE-DC.
Proposal 1: The p-MaxEUTRA IE in CG-ConfigInfo can be reused for NE-DC to inform the SeNB of the maximum total transmit power to be used by the UE.

In EN-DC, the SgNB is able to require UE power re-coordination. In details, the SgNB is able to send requestedP-MaxFR1 IE via the CG-Config message to MeNB. This requestedP-MaxFR1 is used to inform the MeNB of the request value for the maximum power for the serving cells on FR1 the UE can use in NR SCG. For NE-DC, the same re-coordination mechanism should be reused, i.e., the SeNB should be allowed to require more power. In details, a new IE should be introduced in the CG-Config Message to indicate the MgNB the requested value for the maximum power for the serving cells the UE can use in LTE SCG.
Proposal 2: Introduce requestedP-MaxEUTRA IE in CG-Config to inform the MgNB of the requested value for the maximum power for the serving cell the UE can use in LTE SCG.
In EN-DC, when MeNB and SgNB complete the UE power coordination, they will inform the UE of the maximum uplink power in MCG and SCG respectively with p-maxEUTRA IE in TS 36.331 and p-NR-FR1 IE in TS 38.331. In fact, the p-NR-FR1 IE can also be used in SA NR scenario.
p-maxEUTRA IE in RRCConnectionReconfiguration message specified in TS 36.331:

	p-MaxEUTRA

Indicates the maximum power available for LTE.


p-NR-FR1 IE in RRCReconfiguration message specified in TS 38.331:
	p-NR-FR1
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).


These two IEs are applied to the related cell groups, i.e., E-UTRA cell group and NR cell group. In NE-DC, the scenario is similar and these two RRC IEs can be reused.
Proposal 3: p-maxEUTRA IE in TS 36.331 and p-NR-FR1 IE in TS 38.331 can be reused in NE-DC to indicate the maximum power in NR MCG and E-UTRA SCG.
3   Conclusion

In this contribution, the support of power control in NE-DC was discussed and the following proposals are provided:

Proposal 1: The p-MaxEUTRA IE in CG-ConfigInfo can be reused for NE-DC to inform the SeNB of the maximum total transmit power to be used by the UE.

Proposal 2: Introduce requestedP-MaxEUTRA IE in CG-Config to inform the MgNB of the requested value for the maximum power for the serving cell the UE can use in LTE SCG.

Proposal 3: p-maxEUTRA IE in TS 36.331 and p-NR-FR1 IE in TS 38.331 can be reused in NE-DC to indicate the maximum power in NR MCG and E-UTRA SCG.
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