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1	Introduction
In RAN2#105, RAN2 has sent RAN4 an LS [1] to ask RAN4’s view on reporting criteria limitation in MR-DC, and the content is captured as below:
	1. Overall Description:
RAN2 is currently discussing the measurement capability coordination between MN and SN for NE-DC and NR-DC. For (NG)EN-DC, RAN2 observed based on TS38.133 and TS36.133, that RAN4 has defined a separate limit of the total number of reporting criteria for measurements configured by MN(i.e. LTE) and SN(i.e. NR). Therefore, RAN2 would like to respectfully ask RAN4 WG to clarify what limitations (e.g. separate or joint) of the reporting criteria are currently supported for NE-DC, and NR-DC.
2. Actions
RAN2 respectfully asks RAN4 WG to clarify what limitations of the reporting criteria are currently supported for NE-DC, and NR-DC.



In this discussion paper, we would like to share our view on the reporting criteria limitation in MR-DC. As mentioned in RAN2’s LS, separate limit of the total number of reporting criteria for measurement configured by MN and SN in EN-DC is introduced in RAN4 specification. The mechanisms for NE-DC and NR-DC should be clarified and response to RAN2 LS is needed. 

2 Discussion
2.1 Reporting Criteria limitation for NE-DC 
Currently, UE configured with NE-DC has the reporting criteria limitation defined as below: 
	[bookmark: _Hlk4601124]-	For UE configured with NE-DC:, where

 is the total number of NR reporting criteria according to Table 9.1.4.2-1, and  is the number of configured NR serving frequencies, including PCell and SCells carrier frequencies,
, 
 is the total number of E-UTRA inter-RAT reporting criteria for PCell according to Table 9.1.4.2-1,
 is the total number of reporting criteria for E-UTRA PSCell as specified in TS 36.133 [15] for UE configured with NE-DC.



For NE-DC, it is natural to assume only MN can configure NR measurement so there is no sharing issue for NR measurement number in NE-DC. However, for the measurement on LTE carriers, (similar to EN-DC’s counterpart) we assume that NR MN should be allowed to configure at least:
•	B1 event(s) on LTE non-serving frequency for load balancing purposes;
•	B2 event(s) on any LTE frequency (including serving) for HO to LTE.
Similar to EN-DC scenario, RAN4 has defined the separate limit of the total number of reporting criteria for measurements configured by MN (i.e. NR) and SN (i.e. LTE). 
Observation 1: In Rel-15 NE-DC, similar to EN-DC, RAN4 define the separate limit of the total number of reporting criteria for measurements configured by MN(i.e. NR) and SN(i.e. LTE).

However, it should be noted that the content in Table 9.1.4.2-1 is somehow contradicting with the requirement mentioned above, since the three rows for inter-RAT measurement categories are only applicable to UE “not configured with EN-DC or NE-DC operation”, which should be corrected.
Observation 2: In TS38.133 Table 9.1.4.2-1, the inter-RAT measurement categories should be also applicable to UE configured with NE-DC operation.

2.2 Reporting Criteria limitation for NR-DC 
Currently, UE configured with NR-DC is regarded as the similar reporting criteria limitation as NR SA case, and specifically this requirement in TS38.133 is provided as below: 
	-	For UE configured with NR-DC: , where

  is the total number of NR reporting criteria according to Table 9.1.4.2-1, and  is the number of configured NR serving frequencies, including PCell, PSCell and SCells carrier frequencies,
 is the total number of inter-RAT E-UTRA reporting criteria according to Table 9.1.4.2-1.
Table 9.1.4.2-1: Requirements for reporting criteria per measurement category
	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	Events for any one or a combination of intra-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN intra-frequency cells

	Inter-frequency
	10
	Events for any one or a combination of inter-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN inter-frequency cells

	Inter-RAT (E-UTRA FDD, E-UTRA TDD)
	10
	Only applicable for UE with this (inter-RAT) capability when the UE is not configured with EN-DC or NE-DC operation.

	Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSTD
	1
	Inter-RAT RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 inter-RAT cell measurements.
Only applicable for UE with this (inter-RAT RSTD via LPP [22]) capability and when the UE is not configured with EN-DC or NE-DC operation.

	Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSRP and RSRQ measurements for E-CID
	1
	Inter-RAT RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [22]. One report capable of at least in total 10 inter-RAT RSRP and RSRQ measurements. Applicable to UE capable of reporting inter-RAT RSRP and RSRQ to E-SMLC via LPP and when the UE is not configured with EN-DC or NE-DC operation.

	NOTE 1:	When the UE is configured with PSCell and SCell carrier frequencies, Ecat for Intra-frequency is applied per corresponding NR serving frequency.






However, after examining the details of reporting configuration, we believe the reporting criteria limitation for NR-DC case needs more clarification: 

Question-1: Whether the total number of NR reporting criteria () shall be shared by MN and SN?

As we discussed for other measurement capability related requirement (ie., number of frequency layers to be monitored, number of searchers for intra-freq. measurement etc.), we assume that the Rel-15 FR1-FR2 NR-DC (ie., MCG in FR1 and SCG in FR2) should have a capability comparable to FR1-FR2 NR CA. Therefore, from UE capability perspective, we expect the same NR reporting criteria as NR CA case, i.e, the total number of NR reporting criteria () shall be shared by MN and SN. 

Proposal-1: For NR-DC, the total number of NR reporting criteria () shall be shared by MN and SN.
Then we would like to further discuss the details for categorizing a measurement to inter-frequency or intra-frequency by taking the below scenario as an example: 
   - UE is configured with NR-DC, FR1 MCG has NR carrier M1,M2,M3 while FR2 SCG has NR carrier S1 S2 and S3. 
   - Let’s assume there are two inter-frequency carriers, i.e., M4 in FR1, and S4 in FR2. 
Then there are two questions following: 
Question-2: Following above-mentioned example, if MN configures inter-frequency measurement on the SCG serving carrier (e.g., S1, S2 or S3), should this be treated as inter-frequency or intra-frequency category when counting NR reporting criteria? 
Our understanding is this case should be treated as inter-frequency category to MN, since it should be counted in the perspective of the node which configures the reporting criteria. 
Proposal-2: For NR-DC, if MN configures inter-frequency measurement on the SCG serving carrier, this should be treated as inter-frequency category when counting NR reporting criteria. 
For the scenario in the other direction (i.e., SN configure the measurement on MCG serving carriers), we believe it could be limited usage since SCG are in FR2, and it is more likely SN only configure Ax events to control mobility on FR2 serving and non-serving cells, while leave the measurement on FR1 carriers to MN. However, we don’t see the necessity to limit SN to configure the measurement on MCG serving carriers, so we propose to use similar approach as Proposal-2 for SN configured MCG carriers. 
Proposal-3: For NR-DC, if SN configures inter-frequency measurement on the MCG serving carrier, this should be treated as inter-frequency category when counting NR reporting criteria. 
Based on the above proposals, we can conclude that
Proposal-4: For NR-DC, the number of NR reporting criteria for inter-frequency category (i.e., 10 reporting criteria) shall be shared by MN and SN.

Then similar to the discussion of MO merging in EN-DC discussion, the following question needs to be answered: 
Question-3: Following above-mentioned example, if both MN and SN configure reporting criteria on S4, it is counted as inter-frequency category twice or once when counting NR reporting criteria?
From our understanding, configuring reporting criteria is different from configuring frequency layers, since the reporting is anyway needed to perform to both MN and SN if two reporting criteria are configured. 
Proposal-5: For NR-DC, if both MN and SN configure the reporting criteria on a single inter-frequency carrier, it is always counted twice for the number of reporting criteria within inter-frequency category. 

On the other hand, since RAN4 already have the agreement and common understanding for E-UTRA inter-RAT measurement: 
	Agreement: In Rel-15 NR-DC, only FR1 PCell will configure E-UTRA inter-RAT measurement.


Based on this, the reporting criteria requirement is clear enough for E-UTRA inter-RAT measurement as provided in Table 9.1.4.2-1 in TS38.133, so no need to further discuss this. 
Observation 3: In Rel-15 NR-DC, since only FR1 PCell will configure E-UTRA inter-RAT measurement, reporting criteria requirement for E-URTA inter-RAT measurement is the same as NR standalone.


3 Conclusion
In this paper, we provided our view on the reporting criteria limitation in MR-DC related to the incoming LS from RAN2. Specifically, the following observations and proposals can be reached: 
For NE-DC: 
Observation 1: In Rel-15 NE-DC, similar to EN-DC, RAN4 define the separate limit of the total number of reporting criteria for measurements configured by MN(i.e. NR) and SN(i.e. LTE).
Observation 2: In TS38.133 Table 9.1.4.2-1, the inter-RAT measurement categories should be also applicable to UE configured with NE-DC operation.

For NR-DC: 
Following questions should be answered to clarify UE behavior and answer RAN2’s questions: 

Question-1: Whether the total number of NR reporting criteria () shall be shared by MN and SN?
Question-2: Following above-mentioned example, if MN (or SN) configures inter-frequency measurement on the SCG (or MCG) serving carrier, should this be treated as inter-frequency or intra-frequency category when counting NR reporting criteria?
And based on our analysis, the following observation and proposals are achieved: 

Proposal-1: For NR-DC, the total number of NR reporting criteria () shall be shared by MN and SN.
Proposal-2: For NR-DC, if MN configures inter-frequency measurement on the SCG serving carrier, this should be treated as inter-frequency category when counting NR reporting criteria. 
Proposal-3: For NR-DC, if SN configures inter-frequency measurement on the MCG serving carrier, this should be treated as inter-frequency category when counting NR reporting criteria. 
Proposal-4: For NR-DC, the number of NR reporting criteria for inter-frequency category (i.e., 10 reporting criteria) shall be shared by MN and SN.
Proposal-5: For NR-DC, if both MN and SN configure the reporting criteria on a single inter-frequency carrier, it is always counted twice for the number of reporting criteria within inter-frequency category. 
Observation 3: In Rel-15 NR-DC, since only FR1 PCell will configure E-UTRA inter-RAT measurement, reporting criteria requirement for E-URTA inter-RAT measurement is the same as NR standalone.
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