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1. Introduction

Some agreements on the distribution of RRM functions have been made in RAN2 # NR Ad Hoc. In this contribution, we intend to share more views on the configuration and coordination of RRM measurement between the master node and secondary node in the LTE-NR tight interworking.
2. Measurement coordination between master node and secondary node
The following agreements have been made in RAN2 NR adhoc.
· For initial configuration of LTE/NR tight interworking, the measurement configuration used by the UE should be configured by the master node.

· For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.

Based on the agreements above, it can be observed that both the master node and secondary node can generate the measurement configuration on secondary RAT.
Observation 1: Both the master node and secondary node can generate the measurement configuration on secondary RAT.
In LTE, the measurement events B1/B2 are defined for inter-RAT measurement. For the master node, since the measurement on secondary RAT should be considered as inter-RAT measurement, the event B1/B2 should be supported on master node side. However, different from the master node, since the secondary node only need to manage the intra-secondary node mobility, it is not necessary for the secondary node to configure any measurement on the primary RAT or some other RAT. Therefore, the secondary node only need to support the configuration of measurement on secondary RAT. 
Proposal 1: For the LTE/NR tight interworking, the inter-RAT measurement event (e.g. measurement B1/B2) can only be configured by the master node. And the definition of inter-RAT measurement event on secondary RAT should be captured in the specs for the primary RAT (i.e. RAT for the master node).
It has been agreed that, similar as LTE, “at least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered)”. In order to manage the measurement configuration used by the UE in the intra-secondary node mobility, the A series measurement events (e.g. A1-A6) should be supported in secondary node, and the definition of A series measurement events configured by secondary node should refer to the RRC specs for the secondary RAT.
Proposal 2: For the LTE/NR tight interworking, the secondary node is allowed to configure the A series measurement events (e.g. A1-A6), and the definition of A series measurement events configured by secondary node should refer to the RRC specs for the secondary RAT (i.e. RAT for the secondary node).
In LTE, the UE capabilities for the support of event triggering and reporting criteria have been captured in TS 36.133. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2 of 36.133, the UE shall meet the performance requirements defined. The limits on the number of different event, periodic and no reporting criteria the UE may be requested to track in parallel, can be found as follow:
------------------------------------------- From 36.133 start--------------------------------------------------
8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than the total number of reporting criteria as follows:
-
26 reporting criteria in total if the UE is not configured with any SCell carrier frequency,

-
35 reporting criteria in total if the UE is configured with one SCell carrier frequency and

-
44 reporting criteria in total if the UE is configured with two SCell carrier frequencies.
Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	E-UTRA intra-frequency cells

	Intra-frequency UE Rx-Tx time difference
	2
	Intra-frequency UE Rx-Tx time difference measurements reported to E-UTRAN via RRC and to positioning server via LPP. Applies for UE supporting both LPP and UE Rx-Tx time difference measurement.

	Intra-frequency RSTD Note 2
	1
	Intra-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for the intra-frequency

	Intra-frequency RSRP and RSRQ measurements for E-CID
	1
	Intra-frequency RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [24]. One report capable of at least in total 9 intra-frequency RSRP and RSRQ measurements. Applicable to UE capable of reporting RSRP and RSRQ to E-SMLC via LPP.

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-frequency RSTD Note 2
	1
	Inter-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for at least one inter-frequency. Only applicable as specified in Section 8.1.2.6.

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.

	Note 1:
When the UE is configured with SCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

Note 2:
When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, SCell carrier frequency and inter-frequency carrier. This requirement applies when there is a single on-going LPP OTDOA location session.


 ----------------------------------------------- From 36.133 end ----------------------------------------------------------
Based on the description above, it can be observed that the measurement capability on measurement event is given by a maximum number of total measurement event and the maximum number of measurement event for each measurement category (e.g. Intra-frequency, Inter-frequency, Inter-RAT).  Similar as other capabilities, we think the UE capabilities for support of event triggering and reporting criteria should be coordinated between master node and secondary node
Proposal 3: The UE capabilities for the support of event triggering and reporting criteria should be coordinated between master node and secondary node. 
In LTE, since there is only one RRC entity which can generate the measurement configuration, the capability defined in 36.133 is quite clear and can work without any ambiguity. However, in the LTE/NR tight interworking, since we have two RRC entity can generate the measurement configuration and we may have two separate specs to capture the “Requirements for support of radio resource management” for LTE and NR, it is not clear how RAN4 will define the measurement capability on measurement event and what’s the relationship between the measurement event configured in both RATs in LTE/NR tight interworking.  For example, based on the definition in 36.133, it can be observed that the maximum number of reporting criteria supported simultaneously will be changed along with the number of serving cell configured. In the LTE/NR tight interworking, it is not clear whether the maximum number of reporting criteria supported in master node (or the overall maximum number of reporting criteria supported simultaneously in both master node and secondary node) will be impacted by the number of serving cell in secondary node. In addition, it is also not clear whether the capability on inter-RAT measurement reporting criteria on secondary RAT configured in master RAT will be impact by the intra frequency/inter frequency reporting criteria configured in secondary RAT. Since it will be difficult for RAN2 to understand the requirement on the coordination without the input from RAN4, we propose that:
Proposal 4: One LS should be sent to RAN4 to inform them our decision on the CP architecture for LTE/NR tight interworking (e.g. dual RRC entity) and ask for some information on the coordination of measurement capability. And RAN2 should postpone the discussion on the detail solution until the response from RAN4 is received.
For the LS to RAN4, the following questions can be considered:
What kind of measurement capability can be shared between LTE and NR? Whether the capability coordination between LTE and NR is needed for the support of event triggering and reporting criteria, in the LTE/NR tight interworking?
For the total number of reporting criteria, whether there will be an overall maximum number of reporting criteria across both LTE and NR? And whether the overall maximum number will be changed alone with the number of serving cell configured in both LTE and NR?
For the maximum number of reporting criteria per category, what’s relationship between the category in LTE and category in NR? Whether the criteria of inter-RAT measurement on NR configured in LTE side will be impacted by the criteria of intra/inter frequency measurement configured in NR?
3. Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Proposal 1: For the LTE/NR tight interworking, the inter-RAT measurement event (e.g. measurement B1/B2) can only be configured by the master node. And the definition of inter-RAT measurement event on secondary RAT should be captured in the RRC specs for the primary RAT (i.e. RAT for the master node).
Proposal 2: For the LTE/NR tight interworking, the secondary node is allowed to configure the A series measurement events (e.g. A1-A6), and the definition of A series measurement events configured by secondary node should refer to the RRC specs for the secondary RAT (i.e. RAT for the secondary node).
Proposal 3: The UE capabilities for the support of event triggering and reporting criteria should be coordinated between master node and secondary node. 
Proposal 4: One LS should be sent to RAN4 to inform them our decision on the CP architecture for LTE/NR tight interworking (e.g. dual RRC entity) and ask for some information on the coordination of measurement capability. And RAN2 should postpone the discussion on the detail solution until the response from RAN4 is received.

For the LS to RAN4, the following questions can be considered:
What kind of measurement capability can be shared between LTE and NR? Whether the capability coordination between LTE and NR is needed for the support of event triggering and reporting criteria, in the LTE/NR tight interworking?
For the total number of reporting criteria, whether there will be an overall maximum number of reporting criteria across both LTE and NR? And whether the overall maximum number will be changed alone with the number of serving cell configured in both LTE and NR?
For the maximum number of reporting criteria per category, what’s relationship between the category in LTE and category in NR? Whether the criteria of inter-RAT measurement on NR configured in LTE side will be impacted by the criteria of intra/inter frequency measurement configured in NR?
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