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1. Introduction
This paper discusses the open issues on coordination for measurement capability between MN and SN for EN-DC.
2. Discussion
The discussion on measurement capabilities for NR is ongoing in RAN4. In their LSes [1,2], RAN4 indicated that, when MN and SN configure different measurement object on the same carrier frequency, as long as the configuration does not affect the physical measurement, these objects can be counted as 1 (measurement) frequency layer. Furthermore, RAN4 also confirmed that the following measurement configurations: offsetFreq, Cells to apply alternative TTT (if agreed for NR), T312 (if agreed for NR), cellIndividualOffset (if agreed for NR), Black list, FFS White list; do not affect whether the measurement frequency layer is counted as 1 or 2. 
The configurations that would affect the physical configuration part are likely to be carrier frequency and allowed measurement bandwidth. Other parameters are still being discussed in RAN4. 
With these understanding, RAN2 can confirm the working assumption taken in the last meeting:
	Working assumption: 
UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)


Proposal 1:
RAN2 to confirm the working assumption above and make it as an agreement.
UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)
Furthermore, in the LS, RAN4 indicated that although they have not decided the value, but they will specify the value for the following measurement capabilities:

· Total number of frequency layer; value for per RAT and across LTE-NR
(Total number of frequency layer correspond to number of measurement objects from RAN2 perspective)

· Total number of reporting criteria; value for per RAT and across LTE-NR 

(Total number of reporting criteri correspond to number of configurable measurement events from RAN2 perspective)
With regard to the above measurement capabilities, in EN-DC context some form of coordination mechanism is needed so that the MN and SN can independently set the measurement configurations. In LTE, the above capabilities are defined as minimum requirement of the UE to support. However, in the real market, it seems that there is no UE that has a measurement capability exceeding those minimum requirement defined in RAN4, i.e., there is no capability bit defined for these measurement capabilities. Considering that the same situation is likely to occur also in NR (and EN-DC case), it is foreseen that also in NR and EN-DC, most (if not all) UEs will have support the same minimum requirement of measurement capabilities. This needs to be confirmed with RAN4. However, independent to that, the following options of coordination can be considered:

Option 1:  Fixed configuration based on NW operation (OAM)

In this option, all UEs would have the same configuration value from MN and from SN.

Option 2:  Per UE configuration

In this option, the MN and SN can decide the value of the measurement capabilities per UE, e.g., in every SN addition/change. In order to realize this, the following sub-options are considered:

Option 2-1:
No coordination - independent configuration  between MN-SN

In this option the MN and SN can each independently decide without coordination between each other, the value per UE considering the per-RAT value and total value across LTE-NR.  In order to ensure that the total number of capabilities is not exceeded, additional behaviour in the UE needs to be specified, e.g., the UE would ignore the last measurement configuration that exceeds the total number capability. To assist this mechanism, the specification should also allow the prioritization indication of the measurement configuration to ensure that the UE would not ignore the important measurement configurations.
Option 2-2:
Coordination between MN-SN via X2


In this option, MN and SN negotiate the value that should be applied in each node via X2 signaling. There are different ways of realizing the signalling, one straightforward way is to let MN decided what value that it will take and notify that value to SN and then SN decide its value taking into account the total value across LTE and NR. 
The pros and cons of each option are summarized in the following table:
	Coordination mechanism
	Option 1:
Fix MN-SN Config. Value
	Option 2: Per UE config.

	
	
	Option 2-1:

No coordination – independent config
	Option 2-2:

Coordination via X2

	Pros
	Minimum specification work
	· Flexibility to configure per UE
· Simple and realistic mechanism 
	· Flexibility to configure per UE
· 

	Cons
	· No flexibility for per UE configuration
· Burden in the operator operation
	· Additional specification work to ensure UE behaviour to not ignore important meas. config.
	· May be difficult to be operated in multi-vendor environment


From the table, we can observe that although OAM option (option 1) may seem to be the simplest from specification point of view, this option has poor flexibility and brings a lot of burden to the operation setting aspect especially when in the future the network wants to differentiate the configuration for different UE. Therefore, we think that per UE configuration mechanism should be supported. Among the options for per UE configuration, we think that option where no tight coordination between MN-SN (option 2-1) is better than the other option where coordination via X2 is needed (option 2-2). This is because option 2-1 is more realistic from gNB implementation perspective and more applicable in multi-vendor environment. 
Proposal 2:
For measurement capability coordination between MN-SN for EN-DC case, mechanism of independent configuration with no coordination in MN – SN should be adopted.
Proposal 3:
UE is allowed to ignore a measurement configuration when the configuration exceeds the total number of measurement capability across LTE-NR.

Proposal 4:
The signalling structure should allow prioritization of a measurement configuration to ensure that the UE does not ignore important measurement configuration.

3. Summary and Proposal
The issue on coordination for measurement capability between MN and SN for EN-DC was discussed. The followings were proposed:

Proposal 1:
RAN2 to confirm the following working assumption and make it as an agreement.

UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)
Proposal 2:
For measurement capability coordination between MN-SN for EN-DC case, mechanism of independent configuration with no coordination in MN – SN should be adopted.

Proposal 3:
UE is allowed to ignore a measurement configuration when the configuration exceeds the total number of measurement capability across LTE-NR.

Proposal 4:
The signalling structure should allow prioritization of a measurement configuration to ensure that the UE does not ignore important measurement configuration.
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