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1 Introduction
RAN1 agreed the power sharing mechanism for LTE-NR dual connectivity (EN-DC). And RAN2 discussed and agreed that NR supports the bearer type change among three types of bearers those are MCG bearer, SCG bearer, MCG split bearer and SCG split bearer with below agreements [1][2]. 
	 Agreements@RAN1#88bis:
· From RAN1 perspective, it is feasible to have power sharing mechanism for LTE-NR dual connectivity at least for <6GHz

· FFS: power sharing mechanism
· RAN1 will continue discussing the power sharing mechanism, including potential RAN1 specification impact 

· Applicability of power sharing mechanism for NR in particular bands, e.g., greater than 24GHz, should be discussed in RAN4
Agreements@NR Adhoc#2:
1
The same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer.    …
4
The location of the PDCP entity is decided by the MN
Agreements@NR Adhoc#2:
1:
NR PDCP configuration is contained in separate NR container different from the NR container for other NR configurations

2:
If the anchor is in the MN, NR PDCP config is generated by MN itself. If the anchor is in SN, the SN should generate NR PDCP config and send it to MCG as separate container.

3:
In EN-DC, LTE RRC message contains:

· SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and physical layers;

· Split bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers + NR configuration container on NR RLC, MAC and physical layers, etc;

· NR PDCP config carried in the container is an IE.

· SCG RLC/MAC/Phy/etc config carried on the container is an NR RRC PDU.

FFS Whether there are situations (e.g. PDCP reconfiguration) the NR RRC PDU from the SN can contain a PDCP configuration.

FFS Signalling details of how the PDCP configuration and lower layer configuration are linked.
Agreements@NR Adhoc#2:
1
For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.

FFS whether the UE continues measurements based on configuration from the SN

2
UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.

3
The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.

FFS if a different SN can interpret the measurement results based on the configuration from the old SN

4
The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration 

FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container



This contribution aims to discuss the PHR configuration, especially the guaranteed power of Power Headroom (PH) for uplink transmission in LTE-NR Dual Connectivity (EN-DC). The guaranteed power of PH needs to reflect the utilization of each cell group according to the change of the traffic priority and pattern including bearer type change, and SCG failure. 

In this contribution, we revisit legacy guaranteed power, the power split ratio for LTE DC, and then discuss how guaranteed power of PH can be reconfigured under the condition as below. 
Scenario 1: NR EN-DC supports the bearer type change among three types of bearers those are MCG bearer, SCG bearer, MCG split bearer and SCG split bearer, the guaranteed power of PHR configuration also need to reflect the change of cell utilization with corresponding the change of uplink bearer.  
Scenario 2: When SCG failure occurs, how SCG-MAC can reset PHR configuration.
2 Discussion 
2.1 Legacy power split ratio for UL transmission in LTE DC
In legacy dual connectivity of LTE, the maximum uplink transmission power of UE, PCMAX,c is partitioned with the guaranteed power for all serving cells on both MCG and SCG, defined as p-MeNB and p-SeNB and report PHRs on both links respectively. [3].

RRCConnectionReconfiguration message
	PowerCoordinationInfo-r12 ::= SEQUENCE { 

p-MeNB-r12 INTEGER (1..16), 

p-SeNB-r12 INTEGER (1..16), 

powerControlMode-r12 INTEGER (1..2) 

}


The needs of modification on PHR parameter configuration is proposed in [4]. Depending on the traffic type and patterns on the two links, for uplink split bearer, the RRC shall be able to configure at least the p-MeNB and p-SeNB for UE with semi-static and time-variant way, so as to enable UE to allocate power on two links and report corresponding PHRs with more flexibility. 

However, the legacy PHR parameters with legacy RRC reconfiguration cannot reflect the traffic types and traffic patterns on the MeNB and SeNB directly due to the RRC control signalling latency. Actually, the split ratio value with guaranteed power for all serving cells on both MCG and SCG consider the static partition of the maximum uplink transmission power of UE. 
Furthermore, the guaranteed power is the minimum power for the corresponding uplink grant, and thus beside of the sum of p-MeNB and p-SeNB, there are some residual power on UE, and thus the network can schedule the UL resource dynamically according to the traffic type and patterns. 

Observation 1a: The legacy guaranteed power on PH for LTE DC cannot be controlled dynamically due to the control latency from RRC reconfiguration.
Observation 1b: Beside the guaranteed power for each UL grant, there is residual UL transmission power for UE which can be scheduled according to the traffic priority and pattern.

2.2 NR PHR reconfiguration for uplink bearer change
Because RAN2 discussed and agreed that NR EN-DC supports the bearer type change among three types of bearers, the guaranteed power on PH also need to reflect the traffic priority and utilization corresponding the change of uplink bearers.

Figure 1 shows the example of uplink configuration with different type of DRB. The uplink transmission from UE can be configured with single uplink with MCG or SCG bearer as shown (a). It also configured with dual connectivity with MCG split bearer (b) and dual connectivity with SCG split bearer as shown (c).
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Figure 1: Example of uplink configuration with different type of DRB: (a) dual connectivity with MCG and SCG bearer (b) dual connectivity with MCG split bearer (c) dual connectivity with SCG split bearer.

Regardless of the configured bearer type including MCG bearer, SCG bearer, and MCG/SCG split bearer, the PHR in EN-DC can be supported with legacy Dual Connectivity PHR. To apply the utilization change of each UL, the guaranteed power for the MN and SN can be modified with RRC reconfiguration when the bearer type is changed by MN. This modification of the guaranteed power can be done using RRC reconfiguration, because the bearer type change is also reconfigured by MN RRC signalling.
Proposal 1: When the uplink bearer is changed, if needed, the guaranteed power on PH for the MN and SN can be modified accordingly with legacy RRC reconfiguration.
2.3 NR PHR reconfiguration for SCG failure 
In legacy LTE, a UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met [3]:
1) upon detecting radio link failure for the SCG;

2) upon SCG change failure;

3) upon stopping uplink transmission towards the PSCell due to exceeding the maximum uplink transmission timing difference when powerControlMode is configured to 1.

Then upon initiating the procedure, the UE shall suspend all SCG DRBs and suspend SCG transmission for split DRBs, reset SCG-MAC, stop T307, and initiate transmission of the SCGFailureInformation message to report SCG radio link failure [3]. Because all SCG DRB is suspended, the simple solution is that SCG-MAC can be reset and PHR is reconfigured for MN only and thus the guaranteed power on PH for MN and SN does not need to be modified.
Proposal 2: Even when SCG failure occurs, the SCG-MAC including PHR can be reset by legacy RRC reconfiguration and thus the guaranteed power on PH for MN and SN does not need to be modified.
3 Conclusion

Based on the above observations and conclusions, RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1: When the uplink bearer is changed, if needed, the guaranteed power on PH for the MN and SN can be modified accordingly with legacy RRC reconfiguration. 
Proposal 2: Even when SCG failure occurs, the SCG-MAC including PHR can be reset by legacy RRC reconfiguration and thus the guaranteed power on PH for MN and SN does not need to be modified.
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