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1	Introduction
In this contribution, we would like to draw attention to some aspects that are still unclear regarding the alignment of measurement objects between LTE and NR.
2	Background
To understand the background, we will have to time-travel to the discussions during the 2nd meeting of the NR WI.
During the email discussion in [1], the following agreements were made on the topic of coordinating the number of measurement layers across LTE and NR:
Agreements 
1:	At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.
FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR.

Agreements:
2: 	If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.
FFS which parts of the object need to be configured the same and which can be allowed to differ.
3	For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)
=>	Ask RAN4 which parts of the objects (we can provide details for the object parameters) from MN and SN should be the same. If RAN4 response indicates further problems then we can reconsider these agreements.

Agreements:
2: 	If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.
FFS which parts of the object need to be configured the same and which can be allowed to differ.
3	For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)
=>	Ask RAN4 which parts of the objects (we can provide details for the object parameters) from MN and SN should be the same. If RAN4 response indicates further problems then we can reconsider these agreements.

Corresponding to the above discussion, a LS was sent to RAN4 in [2]. RAN4 replied as follows in [3]
	Q2:	if the answer to Q1-a) is Yes, and if both the MN and SN separately configure a measurement object on the same carrier frequency (e.g. the MN eNB RRC configures an inter-RAT NR measurement on a given carrier and the SN gNB RRC configures an intra-RAT NR measurements on the same - serving or non-serving - carrier frequency), should it be counted as 1 or 2 measured objects?
Reply:
If the multiple measurement objects refer to the same NR carrier frequency, the UE can measure the carrier frequency with a single measurement for some of measurement object configurations. 
In that case, aligned with reply to question 1 on RAN4 terminology, RAN4 view is that the separately configured measurement objects on the same carrier frequency can be counted as 1 frequency layer for some of measurement object configurations. 
RAN4 will discuss further if there are conditions regarding differences in the measurement object configurations.



In [4], RAN2 sent a list of questions to RAN4:
Regarding the measurement coordination topic in RAN2, after discussion on the coexistence of duplicated measurement objects on the same carrier frequency from MN and SN, RAN2 made the following agreements:
Agreements:
1	RAN2 assume that for measurement objects on the same frequency configured by both MN and SN, at least the following parameters can be configured differently without affecting whether the 2 measurement objects will count as 1 or 2 measurement layers.
-	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
-	Other parameters are FFS.

	=>	Offline discussion to try to conclude whether we need to support the case that MN and SN are able to both configure measurements on the same NR frequency (relates to 2 FFS points from last meeting). Note agreement last time was that MN should be able to at least do inter-RAT HO to NR and consequence of this is that some measurements of the NR serving cell/frequency need to be available in MN. (Nokia, offline discussion 40)

From the offline discussion the following is noted:
· For the NR non-serving frequencies:
· From a network point of view, it is understood that the following options are allowed for MN/SN measurement coordination:
· MN maintains measurement configuration for some of the frequencies
· SN maintains measurement configuration for all of the frequencies
· For the NR serving frequency:
· MN can also maintain measurement configuration for the SN serving frequency (for example to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency).
· There was a question if MN needs to configure measurements only for the NR serving cell or whether measurements may also be configured for the non-serving NR cells.



Note: Since the detailed parameters in measurement object of NR have not been concluded, so far RAN2 assumed the above parameters based on measurement object of E-UTRA in TS36.331.
In [5], RAN4 responded back with the following aspects:
	Question from RAN2

Q3:	Would the answer to Q2 be dependent on differences in configuration of the measurement object? 

A3:	RAN4 would like to clarify that Q2 could depend on differences in measurement configurations and signals to be used for the measurements in the measurement objects. In principle, if the differences in the configuration do not affect the physical measurement performed by the UE, the objects would be counted as one. In this LS, the measurement objective definition assumes it follows measurement objective definition in LTE, which excludes the reporting configuration.

Regarding the list of parameters listed in LS [1], RAN4 thinks it is for EUTRAN measurements and may not apply for NR measurement. For example, measurement DS configuration is for discovery signal based measurement which does not exist in NR. At the same time, NR may have other signals configurations which were not signaled or the signals did not exist in LTE. Furthermore, even if some of the other parameters are to be introduced for NR the meaning of the parameters could be different. RAN4 will discuss this further when RAN2 will provide the list of NR parameters included in measurement object configuration



In the meantime, RAN2 made the following agreements:
Agreements
1:	Working assumption is confirmed (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)

Agreements
1	There will be a signalling to coordinate the number of frequency layer to be used in MN and SN.
2	The MN indicates the number of frequency layers that can be used in the SN
3: 	Re-negotiation (SN signalling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15).

Observation 1: It is still unclear which of the attributes of the measurement object configured by both MN and SN on the same carrier frequency need to be exactly aligned to be counted as one layer at the UE.
Observation 2: Based on “RAN4 will discuss this further when RAN2 will provide the list of NR parameters included in measurement object configuration”, it is clear that RAN4 is still pending its discussion on this topic.
Observation 3: In the LS guidance back to RAN2, RAN4 has indicated guiding principles which are generic; unfortunately, those guiding principles are not enough for MN and SN to clearly differentiate how to align the attributes of the measurement object configured by both MN and SN on the same carrier frequency.
3	Suggested way forward
There are different steps during the measurement coordination during the SgNB addition procedure:
Step 1: (at each node) eNB and gNB configured with set of operating frequencies (OAM specific)
Step 2: (per node) gNB advertises the list of NR frequencies, hence the MN will know from the EN-DC X2 Setup Request the number of carriers supported by the SgNB (in the served cell information)
Step 3: (per UE) MN is capable of calculating the number of measurement layers it needs for itself (inter-RAT both legacy and NR, inter-frequency etc.)
Step 4: (per UE) MN creates its version of the measurement object for the NR frequencies it would want to measure 
Step 5: (per UE) MN can allocate remaining count of measurement layers to NR SgNB
Step 6: (per UE) SN prepares its configuration for the UE in the CellGroupConfig
Step 7: (per UE) SN creates its version of the measurement object for the NR frequencies it would want to measure (serving and non-serving frequencies)
Observation 4: MN cannot make the estimate at Step 3 (and Step 4) because it does not know for sure which carrier frequencies SN may allocate during SgNB addition (until Step 6).
Observation 5: To know exactly which attributes SN configured, the MN needs to decode the NR RRC PDU (decoding of 2K parameters) which also implies that MN needs to interpret the CellGroupConfig IE
Observation 6: Approximating the number of measurement layer counting at MN is rather error prone and may lead to failure from the UE perspective i.e. synchronizing the MN and SN with product specific OAM will not work.
Nevertheless, based on the above discussion, it is compulsory that the SN informs to the MN the number of serving and non-serving frequency layers it has configured the UE to measure. Based on this number, the MN may realign its count and avoid exceeding the UE capability.
There are 2 options as way-forward on this issue:
Option 1: Only send count of serving and non-serving frequency by ensuring (pending RAN4 approval) that no other measurement object attribute other than carrier frequency needs to be synchronized.
Option 2: Allow for future proof solution other measurement object attributes in addition to the carrier frequency may be different (and hence need to be synchronized).
Proposal 1: Allow for measurement object coordination information to be exchanged using inter-node message from SN to MN
Proposal 2: The inter-node message should be sent out of band i.e. separate from the NR RRC PDU (e.g. measObjectParamCoordinationInformation) and contains at least the count of NR serving and non-serving frequencies.
Proposal 3: The measObjectParamCoordinationInformation) should be extendable to add some more parameters based on RAN4 input.
Proposal 4: To allow RAN4 to conclude their work send LS to RAN4 with the list of measurement attributes in NR and request a response with their conclusion.
4	Conclusion
In this contribution, we have discussed extensively on the alignment of measurement object attributes for NR frequencies measured by both MN and SN.
Observation 1: It is still unclear which of the attributes of the measurement object configured by both MN and SN on the same carrier frequency need to be exactly aligned to be counted as one layer at the UE.
Observation 2: Based on “RAN4 will discuss this further when RAN2 will provide the list of NR parameters included in measurement object configuration”, it is clear that RAN4 is still pending its discussion on this topic.
Observation 3: In the LS guidance back to RAN2, RAN4 has indicated guiding principles which are generic; unfortunately, those guiding principles are not enough for MN and SN to clearly differentiate how to align the attributes of the measurement object configured by both MN and SN on the same carrier frequency.
Observation 4: MN cannot make the estimate at Step 3 (and Step 4) because it does not know for sure which carrier frequencies SN may allocate during SgNB addition (until Step 6).
Observation 5: To know exactly which attributes SN configured, the MN needs to decode the NR RRC PDU (decoding of 2K parameters) which also implies that MN needs to interpret the CellGroupConfig IE
Observation 6: Approximating the number of measurement layer counting at MN is rather error prone and may lead to failure from the UE perspective i.e. synchronizing the MN and SN with product specific OAM will not work.
Based on the above discussions, we propose the following:
Proposal 1: Allow for measurement object coordination information to be exchanged using inter-node message from SN to MN
Proposal 2: The inter-node message should be sent out of band i.e. separate from the NR RRC PDU (e.g. measObjectParamCoordinationInformation) and contains at least the count of NR serving and non-serving frequencies.
Proposal 3: The measObjectParamCoordinationInformation) should be extendable to add some more parameters based on RAN4 input.
Proposal 4: To allow RAN4 to conclude their work send LS to RAN4 with the list of measurement attributes in NR and request a response with their conclusion.
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