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Introduction
A Way forward on UE requirements with same MO configured by MN and SN was agreed in the previous RAN4 meeting with the following content:
· When MN and SN configure measurement objects to the same carrier frequency layer, RAN4 shall define whether the two measurement objects are counted as one or two layers. Aspects to be further studied include
· Focus on SSB-based measurement. FFS CSI-RS
· Same or different SMTC configuration
· Same or different SCS
· Other aspects are not precluded
The way forward was agreed to trigger the discussion that was left open after RAN4 response LSs [2] and [3] to RAN2 LS in [4], where RAN2 asks RAN4 clarification on whether two measurement objects can be counted as one or two layers when they are configured for the same carrier frequency layer separately by MN and SN. After the LS responses it has not been fully specified how the total number of carrier frequency layers is calculated in such situation.
In this contribution we continue the discussion to aim for clear definition of whether the MOs configured by MN and SN can be counted as one or two layers, and how the total number of carriers is to be calculated.
It is important to clearly define how the configured carriers shall be counted, as the UE performance depends on the number of configured carriers and the UE requirements are only defined up to maximum number of carriers – i.e. the network should not configure the UE with more carriers than what the UE is required to be able to monitor. 
Discussion
As discussed in our contribution in the previous meeting [5], and listed in the way forward [1], it is still open how the UE handles the situation where two MOs from MN and SN configured for the same carrier with different or same SMTC configurations. In the WF different or same SCS was listed as a topic to be discussed. In our view SCS should always be same when MOs are for the same carrier, so we do not see a need to discuss requirements for this part. Thus, we will concentrate on different SMTC configurations in this contribution.
According to the current specifications, MN can get SNs SMTC information on system level i.e. SN will inform MN the actually transmitted SMTC windows and MN can configure a subset of these, when configuring measurement objects to the UE. For example, SN may inform SMTC with 20ms period to MN (an NR cell should transmit SSBs at least every 20ms), but when configuring SMTC to UE as part of measurement object configuration, MN and also SN may indicate the UE an SMTC period different (but always a multiple longer) from 20ms. For example, MN and SN may indicate a 40ms SMTC period for each measurement object (which is in fact same carrier), and then configure the UE with different SMTC offsets for each measurement object, as shown in Figure 1 below.
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Figure 1: Example.

It should be noted that although the actually transmitted SMTC on the target carrier is known to both MN and SN, it is up to MN and SN to decide the exact UE specific SMTC measurement configuration, and this decision is done separately by the two nodes (MN and SN). In this example, even if the MN and SN have configured the UE with measurement object pointing to the same carrier (same center frequency of same SSB) it is not clear whether the two measurement objects are counted as one or two layers on UE side. 
As the counting has direct impact on the network configurations and UE performance, it has significant impact on network side not knowing how carriers are counted as network would only be able to assume worst case – although measurement of the same object is done using one physical sample. Therefore, RAN4 needs to define how the UE will account such configuration as it impacts UE requirements expected latencies.
[bookmark: _Hlk513794673]Unclear rule how the UE will account configuration of same measurement object from MN and SN impacts UE requirements expected latencies and limits network configurations.
Discussion about SMTC configuration
In the last meeting we proposed clear rules for the UE on how to count and measure the two MOs in the described situation, so that it is clear when the MOs are counted as one or two carrier frequency layers. As explained, whether the UE counts two measurement objects - by MN and SN - as the same carrier frequency layer as one or two carrier frequency layers, has a direct impact on the expected UE performance and the network expectation on UE latency. Hence, it is important that the network knows how the UE counts the carrier frequency layers. 
Our proposal is that the UE account the measurement objects received from MN and SN. If different MOs from MN and SN are for the same carrier frequency layer (i.e. RRC configuration is for same center carrier frequency of an SSB), they will count as one carrier frequency layer. If the two MOs are configured e.g. with different SMTC period, offset or duration, the UE will count the layers as one layer. 
Essentially the UE would perform one physical measurement covering both MOs (as they are for the same center frequency of the same SSB) and this measurement would be for both MOs, accounting the UE overall measurement requirement for both MOs. By counting the carrier frequency layers as one layer the measurement performance scaling as already defined would already account this measurement approach.
Our proposal is that in the situation described above the following principle would be followed:
If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
SMTC period: If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer. 

SMTC offset: If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset. 

SMTC duration: If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.

With this proposal, UE should always count the two MOs for the carrier frequency layer as one layer.  
If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.
b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.
c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.
Considering the UE measurement performance, as the UE can perform the measurements of both configured MOs using one measurement gap, this could be accounted in performance. We see two different ways to do this, using the example in figure 1:
1. UE uses both measurement opportunities and the UE performance is accounting this (i.e. performance of both MO1 and MO2 is based on shortest SMTC and gap sharing – 20ms accounting sharing with other carriers).
2. UE uses one measurement opportunity and the UE performance is accounting this (i.e. the performance of MO1 and MO2 is based on SMTC of either MO1 or MO2 and then other gap sharing including freeing one gap for other measurements)

This in essence means that in option 1 the carriers are counted as one but with improved performance compared to if they were counted separately (i.e. as 2 carriers) – i.e. the MOs are counted as 1 MO and performance is based on 20ms SMTC. If on the other hand option 2 was taken the carriers would still be counted as 1 and performance would be based on same performance as for MO1 or MO2 – I.e. the MOs are counted as 1 MO and the performance is based on 40ms SMTC.
It should be clarified in the measurement performance requirements that independently of measuring both MOs or only one of them, the two MOs are counted as one.
Specification impact
UE measurement capability requirements do not currently take into account the situation where PCell and PSCell configure the same carrier frequency layer to be monitored. 
The requirements for the maximum number of monitored carriers for EN-DC in 38.133 are the following:
[bookmark: _Toc507712533]9.1.3.2	NSA: Maximum allowed layers for multiple monitoring
If a UE is configured with E-UTRA-NR dual connectivity operation, the UE shall be capable of monitoring at least:
-	Depending on UE capability, 7 NR inter-frequency carriers configured by PScell, and 
-	Depending on UE capability, 7 NR inter-RAT carriers configured by E-UTRA PCell [15], and
- 	Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, 3 FDD UTRA carriers, and
-	Depending on UE capability, 3 TDD UTRA carriers, and
-	Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers)
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM (one GSM layer corresponds to 32 carriers) layers. The UE shall be capable of monitoring a total of at least 7 effective NR carrier frequency layers configured by E-UTRA PCell and/or PSCell. 
Note:	The E-UTRA-NR dual connectivity capable UE configured with PSCell shall fulfil the requirements defined in only one of Section 9.1.3.2 and Section 8.2.1.1b.1 of [15].
As defined in the requirements, NR carriers can be configured by both E-UTRA PCell (MN) and NR PSCell (SN). Hence, there is a possibility that both PCell and PSCell configure the same carrier, i.e. the same carrier is configured as two measurement objects. The current requirements do not state how the total number should be calculated in such situation.
Our view based on the previous discussions is that in the UE measurement capability requirements when PCell and PSCell configure the same carrier to be monitored, this carrier should be counted as one, and this should be clarified in the UE measurement capability requirements.
Specification-wise, addressing this situation could be handled by adding a clarifying sentence to the requirements, for example as below using 38.133 terminology:
If E-UTRA PCell and PSCell configure the same NR carrier frequency layer to be monitored, this carrier frequency layer shall be counted only once to the total number of effective carrier frequency layers.
In [5] and 6 we have provided CRs for UE measurement capability requirements in 36.133 and 38.133 respectively. 
Additionally, inter-frequency requirements in section 9.3 of 38.133 would need to account Proposal 1. We have updated inter-frequency requirement section to account for SMTC configuration handling in [7].
Conclusion
In this contribution we have discussed how to handle a situation where MN and SN configure MO separately for the same carrier frequency layer. We have made the following proposals:
1. If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.
b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.
c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.
It should be clarified in the measurement performance requirements that independently of measuring both MOs or only one of them, the two MOs are counted as one.
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