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1. Introduction
For the last two RAN4 meetings, discussions have taken place on the impact of dual SMTC on measurement requirements. The latest agreed way forward may be found in [1]
2. Discussion

Intra-frequency measurement objects may be configured with dual SMTC. In this case, the UE is configured with SMTC1, which applies to all unlisted cells on the frequency, and SMTC2 which applies to a specific list of physical cell ID (PCI). SMTC1 and SMTC2 always have the same offset and duration, and the periodicity of SMTC2 is always shorter than SMTC1. It can be observed that it takes significant additional planning effort from the network to configure dual SMTC because an explicit list of PCIs needs to be used to configure SMTC2.

Observation 1: Due to the need for PCI planning, the use of dual SMTC takes significant additional planning effort from the network compared with single SMTC.
In the way forward, so called “Category A” and “Category B” requirements are defined, and there are 5 different options to be discussed for the requirements

· Option 1: 
Both Category A and Category B assume smtc1
· Option 2: 
Both Category A and Category B assume smtc2
· Option 3: 
· Category A always assumes smtc1
· Category B always assumes smtc2
· Option 4: 
· Scenario-based rule, e.g., Example shown in the next page
· Option 5:
· Category A assumes the configured smtc1 or smtc2 depending on PCI
· Category B: FFS 
The definitions of category A and B requirements are 

· Category A: Intra-frequency measurement requirements on the frequency layer with dual SMTC periodicities
· Category B: Other RRM requirements confirmed that is impacted 
Clear examples of category A requirements would be pss_sss sync requirements, and measurement periods, and examples of category B requirements would be scheduling restrictions.

Options 1-3 in the way forward seem to offer no benefit to the network compared with configuring a single SMTC with either the value of SMTC1 or SMTC 2 depending on option. Unless the performance is differentiated in category A requirements between cells with different PCI there seems no motivation to provide a PCI list to the UE. Option 2 has a particular disadvantage that if he UE assumes SMTC2 for every cell, then the network will also have to ensure that SSBs are available at the faster rate (SMTC2) in every cell.
We think it is useful to start the discussion from the perspective of SSB transmission. It can reasonably be expected that cells which are configured with SMTC2 will ensure that an SSB is transmitted in every SMTC2 occasion, whereas cells which use SMTC1 will not ensure that an SSB is present in SMTC2 occasions and can only be assumed to transmit SSB in SMTC1 occasions. Hence options 1-3 do not work, or if they work do not offer any benefit to the network over configuring a single SMTC for the frequency layer.

Option 4 also has a similar disadvantage. In general terms the network would know the UE configuration scenario and could achieve a similar effect just by configuring a single SMTC in a scenario dependent manner. One example of option 4 is given in [1]. In the example, all the category A requirements are based on SMTC1, and there is a table for category B requirements. Considering that the UE would be able to meet category A requirements by performing measurement every SMTC1, it would seem more straightforward for the network just to configure SMTC1 which will anyway provide identical intra-frequency measurement requirements.
Observation 2: The same measurement performance as options 1-4 can be obtained by network configuring a single SMTC (with either the same value as SMTC1 or SMTC2 depending on option/scenario).

Considering observation 1 and observation 2 together, we see no motivation for the network to configure dual SMTC unless the UE minimum requirements for measurements are differentiated for cells with different SMTC configurations. Hence, we propose

Proposal 1:  
Category A requirements assumes the configured smtc1 or smtc2 depending on PCI
If RAN4 cannot agree differentiated category A requirements for SMTC1 and SMTC2 depending on PCI, it seems important that other working groups are made aware that the requirements do not have differentiated measurement performance when dual SMTC is configured. However, we would strongly prefer to adopt proposal 1. 
When the UE is searching for new SSB, by definition, it does not know the PCI of the SSB before it is detected. Our understanding of the requirements is that the UE should hence assume for the purposes of detection that an SSB may be present according to periodicity SMTC2 (in case it is being transmitted by one of the listed cells that uses SMTC2). If the cell only transmits SSBs less frequently, then it means that some PSS/SSS detection attempts will fail in case the cell is transmitting the SSBs with periodicity SMTC1. For example, if SMTC2=20ms and SMTC1=40ms then the UE may perform pss/sss search assuming a signal may be transmitted every 20ms. If the cell belongs to the set which transmits SSB every 40ms then 50% of attempts will not find the relevant SSB (however SSB of other cells may be found in these searches). Naturally, if cell is only transmitting SSB with periodicity SMTC1, then the resulting pss/sss sync performance will not be as good as for cells which transmit SSB with higher periodicity. This is the intention of the note “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified” in the PSS/SSS sync requirements.

Observation 3: The UE should search for PSS/SSS assuming a periodicity of SMTC2

Observation 4: The different PSS/SSS sync performance which will result for cells which are transmitting SSB with longer periodicity is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified”

Once an SS block is detected, the PCI is also determined as part of the detection process, and the UE starts to measure SS-RSRP and possibly SS-RSRQ and SS-SINR. Since the PCI is known, the measurement of known cells should follow the indicated SMTC periodicity for the cell (either SMTC1 or SMTC2) which the UE has been configured with. The resulting performance will depend on the SMTC configuration, which is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified”

Observation 5:  The different measurement period due to different SMTC period for different cells is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
When it comes to category B requirements, the UE will need to perform at least search for SSB at the higher rate of SMTC2. This means that all category B requirements, which reflect the impact of the measurement operations on other procedures such as scheduling availability, impact to RLM etc should adopt the shorter SMTC, if configured i.e.
Proposal 2 : For all category B requirements, if the high layer in TS 38.331 signalling of smtc2 is present, T_SMTCperiod follows smtc2; Otherwise T_SMTCperiod follows smtc1.
Finally, we consider the list of category A and category B requirements. The analysis is performed for RRC connected state, as our understanding is that dual SMTC is not applicable in idle mode.
	Section
	Requirement
	Category

	6.1.1
	NR handover
	A

	6.2.1
	RRC reestablishment
	A

	6.2.3.2.1
	RRC connection release with redirection to NR
	A

	8.1.2
	SSB based RLM
	B (already in spec)

	8.1.3
	CSI based RLM
	B (already in spec)

	8.2.1
	NSA: Interruptions with EN-DC
	B(Note 2)

	8.2.2
	SA: Interruptions
	B(Note 2)

	8.3.2
	SCell activation
	A

	8.5.2
	Requirements for SSB based beam failure detection
	B (already in spec)

	8.5.3
	Requirements for CSI based beam failure detection
	B (already in spec)

	8.5.6
	Requirements for CSI-RS based candidate beam detection
	B

	9.2.5.1
	PSS SSS search in intra-frequency gapless measurements
	A

	9.2.5.2
	Measurement period in intra-frequency gapless measurements
	A

	9.2.5.3
	Scheduling restriction
	B

	9.2.6.1
	PSS SSS search in intra-frequency gap-based measurements
	B

	9.2.6.2
	Measurement period in intra-frequency gap-based measurements
	B

	9.3
	Inter-frequency measurements
	B(Note 1)

	Note 1: Inter-frequency requirements use only a single SMTC. In this context, category B refers to the overlapping intra-frequency layer SMTC

Note 2: Certain interruption requirements e.g. Scell activation could be category A, but we propose category B for simplicity


 Table 1: Requirements categorisation in 38.133
	Section
	Requirement
	Category

	5.3.4
	NR FR1 target handover
	N/ANote 1

	5.3.5
	NR FR2 target handover
	N/A Note 1

	7.31.2
	PSCell addition
	N/A Note 1

	7.32
	Interruptions with EN-DC
	B

	7.35
	Interruptions with SFTD measurements
	N/A Note 1

	8
	NR measurements in section 8
	N/A Note 1

	Note 1:Only NR intra-frequency layer can be configured with dual SMTC


Table 2: Requirements categorisation in 36.133
3. Conclusion

In this discussion paper, we provide further considerations on dual SMTC, and propose
Observation 1: Due to the need for PCI planning, the use of dual SMTC takes significant additional planning effort from the network compared with single SMTC.
Observation 2:The same measurement performance as options 1-4 can be obtained by network configuring a single SMTC (with either the same value as SMTC1 or SMTC2 depending on option/scenario).

Proposal 1:  
Category A requirements assumes the configured smtc1 or smtc2 depending on PCI
Observation 3: The UE should search for PSS/SSS assuming a periodicity of SMTC2

Observation 4: The different PSS/SSS sync performance which will result for cells which are transmitting SSB with longer periodicity is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified”

Observation 5:  The different measurement period due to different SMTC period for different cells is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
Proposal 2 : For all category B requirements, if the high layer in TS 38.331 signalling of smtc2 is present, T_SMTCperiod follows smtc2; Otherwise T_SMTCperiod follows smtc1.
We also provide tables of proposed requirement categorisation in 38.133 and 36.133.
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