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1 Introduction

This contribution mainly discusses measurement related UE capability coordination aspects, elaborating on the input we provided as part of the RAN2 e-mail discussion [97bis#10][NR] MN/SN measurement coordination. Besides an illustrative example related to duplicate measurement objects, a number of different proposals are included covering coordination of control initial connection to a frequency, of measurement performance and of measurement gaps. We generally propose that the approach of independent configuration with inter-node coordination as adopted for configuration of cells should also be used for measurements; also noting that need for gaps depends on both. 
Furthermore, the contribution includes some general discussion regarding when SN should involve MN. The proposal is that SN should involve MN in case of actual and potential conflicts.

2 Discussion
2.1 Measurement coordination
In this section we will elaborate a bit on the input we provided as part of the RAN2 e-mail discussion [97bis#10 concerning MN/SN measurement coordination for the case of EN DC.
Duplicate measurement object

There seems to be a common understanding that there is a case that requires both MN and SN to configure the UE to measure the same NR frequency. We are not sure this really is the case though:

· We understand that both MN and SN should be able to trigger initial configuration of an SCG cell on a non-serving NR frequency (i.e. cell addition or replacement). We however assume that for a particular frequency only a single node has this option (may be achieved by OAM)

· SN handles further intra-frequency mobility for SCG frequencies

· We assume that both for case of HO to NR as well as for MN initiated change from one NR serving frequency to another NR non-serving frequency, the measurement configured by MN merely involves measurement of the involved NR serving cell

In the following we provide an example to illustrate this.
Example:

· NR frequencies f1, f2 and f3. For f1 and f3 MN initiates SCG cell configuration, for f2 SN initiates SCG cell configuration

· T0: UE enters area in which NR is deployed

· MN has measurement configured for configuration of SCG cell on f1 (addition)

· MN may have measurement for IRAT handover to from LTE to f1

· T1: MN initiates EN DC by initiating configuration of SCG cell on f1.

· SN has measurement configured for for intra-freq mobility on f1

· SN has measurement configured for configuration of SCG cell on f2 (addition)

· MN has measurement configured for handover from (serving cell on) f1 to f3

· MN has measurement configured for IRAT handover to from LTE to (serving cell on) f1 / primary frequency

· T2: SN initiates SCG cell configuration on f2

· SN has measurement configured for intra-freq mobility on f1 and f2

· MN has measurement configured for handover from (serving cell on) f1 to f3

· MN has measurement configured for IRAT handover to from LTE to (serving cell on) f1 / primary frequency

· T3: MN initiates handover from f1 to f3 (load balancing)

· SN has measurement configured for intra-freq mobility on f2 and f3

· MN may have measurement configured for handover from (serving cell on) f3 to f1

· MN has measurement configured for IRAT handover to from LTE to (serving cell on) f3 / primary frequency

· T4: MN initiates IRAT HO to NR f3

· Only SN has measurements configured i.e. no issues

Based on this analysis, we propose:
Proposal 1: 
OAM is used to coordinate which node involved in (EN) DC controls connection to a particular frequency i.e. configures initial cell on a particular frequency
Coordination of performance requirements

During the e-mail discussion there was not much discussion on how to coordinate performance requirements. For this aspect, it seems possible to semi-statically configure a split ratio i.e. MN could simply configure which of the UE performance required SN should observe. I.e. based on this percentage SN can determine the number of frequencies/ report configurations it can configure. Correspondingly, we propose:
Proposal 2: 
Coordination of measurement performance in case of EN DC is done by semi-statically configure a split ratio i.e. MN to simply configures a percentage (based on which SN can determine available number of frequencies/ report configurations.
Coordination of measurement gap

From previous discussions we understand an RF chain may either be used for configuring an SCell or to perform a particular inter-frequency measurement. In case there are RF dependencies for certain bands/ band combinations, we think the need for gaps thus depends on both these aspects. Furthermore, this seems to apply even in case per CC gaps are not used. We thus propose:
Proposal 3: For dependant bands/ BCs the nodes involved in EN DC need to inform the peer when a measurement is configured (alike informing the peer when a cell is configured on such band/ BC), even if per CC gaps are not supported
As indicated during the e-mail discussion by a number of companies, support of per CC measurement gaps introduces some further aspects to be considered. Hence we think it would be good to come to a common understanding whether this really needs to be supported for NR in REL-15. Altogether we propose:
Proposal 4: RAN2 is requested to discuss and conclude the need to support per CC measurement gaps
Capability coordination solutions

We were a bit confused about the solution classification, in particular due the responses from some companies during the e-mail discussion. Anyhow, we assume that the baseline for measurement configuration would be the same as for the coordination of bands/ BCs i.e. that each node handles its own configuration while the nodes exchange the information required for coordination. In accordance with our previous analysis, the inter-node interaction would mainly concern the semi-static split of performance requirements and information regarding configured cells/ measurements on dependant bands/ BCs as required for determining the gaps needed by the UE. We think this coordination is not very different from the coordination for supported bands ad L2 buffer size, we assume the same baseline mechanism is used. Hence we propose:

Proposal 5: Independent configuration by each node with some inter-node coordination is considered to be the baseline. We see no need to deviate from this e.g. by introducing something like a common configuration
2.2 When to use MCG SRB/ to involve MN
RAN2 has agreed that MCG SRB should obviously be used for reconfigurations requiring UE capability coordination. It seems this agreement is sometimes regarded more like a general requirement that could be achieved in different ways. In particular, regarding for which reconfiguration cases should SN involve MN, there seem different options:

a) only in case of actual conflict,

b) upon potential conflict or

c) whenever SCG cell or measurement is added/ released (i.e. even on non-conflicting bands)
As this aspect affects SRB usage, and may have implications for how to handle UL path, we think it would be good for RAN2 to discuss/ conclude this issue. E.g. In case the SN has to use MCG SRBs to configure any measurement, the current agreement that UE should in UL use the same route as used in DL for the configuration would imply that all MR messages would be via MCG. This is however inconsistent with the agreement that MR messages may use the SCG SRB.

We think MN needs to be aware of SN configurations that are potentially conflicting e.g. SN band X, so it knows whether or not to involve SN when it wants to trigger a configuration that conflicts with SN band X. As we see no need for MN to be aware of cells configured on non-conflicting bands, we have a preference for a solution along the lines of b). Note also that option c) would imply that SN has to use MCG SRBs to configure any SCG cell or measurement i.e. even ones on non-conflicting bands. Such an approach seems to violate previous RAN2 agreements that facilitate more independence between the nodes.

Given this analysis, we altogether propose the following:

Proposal 6: 
SN involves MN (uses MCG SRB) not only upon triggering a configuration that may actually conflicts the current MN configuration, but also in case of a potentially conflict.
3 Conclusion
In this contribution we have discussed aspects related to the UE capability coordination in IRAT DC. RAN2 is requested to discuss and conclude the following related proposals:
Proposal 1: 
OAM is used to coordinate which node involved in (EN) DC controls connection to a particular frequency i.e. configures initial cell on a particular frequency
Proposal 2: 
Coordination of measurement performance in case of EN DC is done by semi-statically configure a split ratio i.e. MN to simply configures a percentage (based on which SN can determine available number of frequencies/ report configurations.
Proposal 3: For dependant bands/ BCs the nodes involved in EN DC need to inform the peer when a measurement is configured (alike informing the peer when a cell is configured on such band/ BC), even if per CC gaps are not supported
Proposal 4: RAN2 is requested to discuss and conclude the need to support per CC measurement gaps
Proposal 5: Independent configuration by each node with some inter-node coordination is considered to be the baseline. We see no need to deviate from this e.g. by introducing something like a common configuration
Proposal 6: 
SN involves MN (uses MCG SRB) not only upon triggering a configuration that may actually conflicts the current MN configuration, but also in case of a potentially conflict.
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