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1. Introduction

Some agreements on the distribution of RRM functions have been made in RAN2 # 97bis. 

Agreements:

1: 
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

1a: MN can also trigger an inter-frequency  the SN node change without any request from the SN.

2: 
Final RRC message for the inter-SN change will be generated from master node

3:
SN does not provide the NR measurement results to the MN;

FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement)

FFS on how to coordinate the NR measurement configuration between MN and SN;

FFS how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.
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
· Consideration on measurement framework

In the latest email discussion [97bis#10][NR] MN/SN measurement coordination (DOCOMO) , several options are provided for the measurement framework in tight interworking. We can find out that Option1 of independently measurement configurations from MN and SN (objects, report configurations, IDs) can mostly support the independently measurement evolution of LTE and NR (e.g. LTE is not required to understand the newly defined measurement event in NR).  

However the main issue is duplicated measObjects which configured by both MN and SN. In LTE, the principle is that ‘E-UTRAN only configures a single measurement object for a given frequency.’ So for a specific frequency UE can only establish one instant for measurement in physical layer, but in tight interworking, for a given frequency of duplicated measObjects acts inter-freq and inter-RAT simultaneously, and the different measurement periods which defined in TS36.133 will cause redundant measurement in UE’s physical layer. For another aspect, MN and SN may have different RRM configuration and different algorithm(e.g. neighbor cell list, cell Individual offset, etc), so in order to avoid redundant measurement, and to reduce the signalling burden of coordination over Xn/X2 interface,  the better way is to merge the same frequency on UE side, like figure describes below.  
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In this measurement framework, UE’s physical layer merges the duplicated measure frequency, and sends the same measurement result to separate either MN or SN RRC layer, so each RRC of RAT can filter and evaluate the event criterion independently, and upon this merge execution, the impact on measurement capability such like maximum number of measurement carriers can be reduced. 

Observation1: For the same frequency (measObject) configured at both MN and SN, the complexity of measurement procedure can be reduced depends on UE’s implementation. 

Proposal 1: Both MN and SN should have independently measurement configuration (e.g. measObject, reportConfig, measID)  and report architecture. 

· Consideration on coordination content

In LTE, the UE capabilities for the support of maximum measure carriers, 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 TS 36.133, the UE shall meet the performance requirements defined. 

We list the key points of measurement configuration below to analyze the coordination content over X2/Xn interface:

· Value of measID ------ don’t need coordination;

· Total number of measID ------need coordination (require confirmation with RAN4);

· Total number of measure frequency(for duplication count 1)  --------need coordination (require confirmation with RAN4);

· Report configuration(event category, periodical)  -------- don’t need coordination;

· Total number of each event category ---------need coordination (require confirmation with RAN4);

· Quantity configuration -------don’t need coordination;

· Gap configuration  ---------need coordination (require confirmation with RAN4);

· Allowed maximum measure bandwidth   ---------need coordination (require confirmation with RAN4);

· Cell individual offset (CIO) or black cell list -------don’t need coordination
For the number of measure frequency, measID and each event category, coordination between MN and SN should be done to guarantee the measurement configuration won’t exceed the UE capabilities, for gap configuration and allowed maximum measure bandwidth,  coordination is mainly for facilitate the merge execution on UE side when duplication measObjects exist. And for above analysis, It is necessary to get final confirmation with RAN4.

For the same value of measIDs received from both MN and SN, UE can recognize them based on different RRC signaling, so coordination of explicit value of measID is unnecessary; for reportConfig(e.g. event category, periodical), quantityConfig, cell individual offset and black cell list, different OAM configuration and algorithm mechanism on MN and SN should be supported,  for reportConfig and cell individual offset, UE can deal with them based on different L3 evaluation instant; for quantityConfig and black cell list, combination can be done on UE side, so coordination of these is also unnecessary. 

Proposal 2: The UE capabilities for the support of maximum measure carriers, event triggering and reporting criteria should be coordinated between MN and SN, and should get confirmation with RAN4.

Proposal 3: The detail content of coordination should include the total number of measIDs, the total number of measure carriers, the total number of each reporting criteria, and the configuration of gap and allowed maximum measure bandwidth.

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 two RRC entities from MN and SN can generate the independent 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. 
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?

For a given frequency, what’s the impact of different gap configuration and different allowed maximum measurement bandwidth? Does these need to be indentical from LTE and NR for a specific frequency?
3. Consideration on measurement event in tight interworking
For the agreements in RAN2 #97bis ‘The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself’, so the MN can configure measurement of SN RAT other than serving SN frequencies. For the master node, since the measurement on SN RAT should be considered as inter-RAT measurement, the B series measurement event should be supported on MN side. However, different from the MN, since the SN only need to manage the intra-RAT mobility, it is not necessary for the SN to configure any measurement on the MN RAT or some other RAT. Therefore, SN only need to support the configuration of measurement on its own RAT. 
Proposal 5: For the LTE/NR tight interworking, the inter-RAT measurement event (e.g. measurement B1/B2) can only be configured by the MN. And the definition of inter-RAT measurement event on SN RAT should be captured in the specs for the MN RAT.

In order to support SN change based on master node inter-RAT measurement configuration, current B1/B2 event can only be evaluated based on absolute thresholds, it’s arbitrary for MN to make a decision without knowing the RSRP or RSRQ of current PSCell. Compare with A6 event which is used in Scell change, new B series event should be involved, such like B3 event with definition of ‘Inter RAT neighbour cell become offset better than PSCell’.

Proposal 6: For SN change initiated by MN, B3 event (Inter RAT neighbour becomes offset better than PSCell ) should be introduced in the current B series measurement events.
4. Conclusion

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

Observation1: For the same frequency (measObject) configured at both MN and SN, the complexity of measurement procedure can be reduced depends on UE’s implementation. 

Proposal 1: Both MN and SN should have independently measurement configuration(e.g. measObject, reportConfig, measID)  and report architecture. 

Proposal 2: The UE capabilities for the support of maximum measure carriers, event triggering and reporting criteria should be coordinated between MN and SN, and should get confirmation with RAN4.

Proposal 3: The detail content of coordination should include the total number of measIDs, the total number of measure carriers, the total number of each reporting criteria, and the configuration of gap and allowed maximum measure bandwidth.

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. 
Proposal 5: For the LTE/NR tight interworking, the inter-RAT measurement event (e.g. measurement B1/B2) can only be configured by the MN. And the definition of inter-RAT measurement event on SN RAT should be captured in the specs for the MN RAT.

Proposal 6: For SN change initiated by MN, B3 event (Inter RAT neighbour becomes offset better than PSCell ) should be introduced in the current B series measurement events.

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?

For a given frequency, what’s the impact of different gap configuration and different allowed maximum measurement bandwidth? Does these need to be indentical from LTE and NR for a specific frequency?
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