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Discussion
1 
Introduction
In RAN4 #72bis meeting, RRM requirements for SCE were discussed and some agreements were achieved [1]. However there are still several remaining issues open, e.g.

· Intra-frequency requirement in DRX case

· Inter-frequency requirement in non-DRX case

· Inter-frequency requirement in DRX case

· Number of TPs for intra-frequency simultaneous measurement

· Number of cells/TPs for inter-frequency simultaneous measurement

· Measurement requirements on deactivated SCC
In this contribution we will provide our further views on these remaining issues.
2 
Discussion

2.1. Intra frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)

In [2] the intra-frequency requirement in DRX mode can be defined according to the method below relying on “max{DMTC periodicity, DRX cycle}”.
·  Option 1: The methodology for defining intra-frequency requirement in DRX case is: using DRS_occasion_number * max {DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
In SCE the measurement reference signal can be transmitted per DMTC periodicity. In DRX mode, the measurement sampling shall be available when DRX_ON and DMTC are concurrent.  
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Figure 1a. Intra frequency measurement sampling in DRX (DRS periodicity < DRX cycle)
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Figure 1b. Intra frequency measurement sampling in DRX (DRS periodicity > DRX cycle)

However, practically DRX cycle and DMTC periodicity can be configured independently. For example, in Figure 2 below, the case in which the larger DRX cycle can’t be divided exactly by the smaller DRS periodicity is given.

Observation 1: If max{ DMTC periodicity, DRX cycle } can’t be divided exactly by min{ DMTC periodicity, DRX cycle }, it is impossible that there is concurrent DRS and DRX_ON every max{ DMTC periodicity, DRX cycle } period. The minimum duration, in which there is at least one concurrent DRS and DRX_ON, for measurement, is the least common multiple of {DMTC periodicity, DRX cycle} (denoted as L.C.M { DMTC periodicity, DRX cycle }). As a result, the measurement sampling period in DRX mode can be specified as L.C.M {DMTC periodicity, DRX cycle}.
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Figure 2. Intra-frequency measurement sampling in SCE
Proposal 1A: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle}” (1a)
DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
Alternatively if the intra-frequency requirements are applicable for some special cases, the proposal in [2] can be used but subject to the constraint of concurrent DRX/DMTC. 
Proposal 1B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle}” (1b)
subject to the constraint of there is at least one concurrent DRX/DMTC per max {DMTC periodicity, DRX cycle}. 

2.2. Inter-frequency requirement in non-DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)

In [2] the methodologies for defining inter-frequency requirement in non-DRX case are also proposed as:
· Option 1: using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 2: Others?
· Option 3: Using DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq
In case of inter-frequency, the measurement shall be performed during the measurement gap. Thus the SCE inter-frequency measurement sampling shall not be available unless the concurrent measurement gap and DMTC.

[image: image4.emf]DRS periodicity, 40ms

SCE measurement sampling

meaGap periodicity, 40ms meaGap periodicity, 40ms

DRS periodicity, 40ms

meaGap periodicity, 40ms meaGap periodicity, 40ms

NO SCE measurement 

sampling

SCE measurement sampling


Figure 3. Inter-frequency measurement sampling in SC in non-DRX
More specifically the DMTC periodicity and measurement gap can be configured based on the following candidate sets:
· DMTC periodicity = {40ms, 80ms, 160ms} [1]

· Measurement gap periodicity ={40ms, 80ms} [4]
Thus at least 1 inter-frequency measurement sampling for SCE can be allocated within max{ DMTC periodicity, GAP periodicity } . 

Observation 2: For SCE, an inter-frequency measurement sampling period in non-DRX mode can be specified as max{DMTC periodicity, GAP periodicity}. 
Proposal 2:  The inter-frequency requirement in non-DRX mode can be defined as:

“DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq”  (2)
, providing there is at least one measurement gap and DMTC concurrent during max { DMTC periodicity, GAP periodicity}. DRS_occasion_number is derived from the simulation results for inter-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
2.3. Inter-frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)

The methodology for defining inter-frequency requirement in DRX case is proposed in [2].
· Option 3: using DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity}* Nfreq
Similar as the analysis in Section 2.1 and 2.2 for inter-frequency measurement requirements in DRX mode, the possible measurement sampling shall be determined by DMTC periodicity, DRX cycle and measurement gap periodicity jointly. 
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Figure 4. Inter-frequency measurement sampling in SCE 
Observation 3: If max{ DMTC periodicity, DRX cycle, GAP periodicity } can’t be divided exactly by min{ DMTC periodicity, DRX cycle, GAP periodicity }, it is impossible that there is concurrent DRS and DRX_ON every max{ DMTC periodicity, DRX cycle, GAP periodicity } period. Thus the minimum duration in which there is at least one concurrent DRS , DRX_ON and measurement gap for measurement is the least common multiple of { DMTC periodicity, DRX cycle, GAP periodicity } (denoted as L.C.M { DMTC periodicity, DRX cycle, GAP periodicity }). In other words, for SCE an inter-frequency measurement sampling period in DRX mode can be specified as L.C.M{ DMTC periodicity, DRX cycle, GAP periodicity }.

Proposal 3A: The inter-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle, GAP periodicity }” (3a)
DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
Alternatively, if these inter-frequency requirements are applicable for some special cases, the proposal in [2] can be used but subject to the constraint of concurrent DRX/DMTC/measGap. 
Proposal 3B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity }” (3b)
subject to the constraint of there is at least one measurement gap and DMTC concurrent during max {DMTC periodicity, DRX cycle, GAP periodicity }, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number. 

2.4. Number of TPs for intra-frequency simultaneous measurement

In [2], the number of TP for intra-frequency simultaneous measurement, and the relationship with number of simultaneous measurement cells can be specified as:
· Option 1: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.
· Option 2: others?
To our view, this largely depends on CSI-RS muting pattern. If it is too small, it is hard to always guarantee 3 identified TPs [5].
Proposal 4: For CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 identified TPs.
2.5. Requirements of a secondary component carrier with deactivated SCell (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement) 
It is not very clear about the typicality of the scenario where UE’s SCell receiption is not unconfigured but deactivated and, at the same time, small SCell itself is on DRX OFF state. When SCell is in DRX OFF state, there is typically no data expected to UE. In this case, it would be more reasonable to unconfigure UE SCell reception. As a result, it is arguable if such a requirement for deactived SCell should be defined.
Observation 4: It is arguable if such a requirement for deactived SCell should be defined.
3 
Conclusion
In this contribution, the remained issues of RRM measurement in SCE are addressed. In conclusion, the following proposals can be drawn:
Proposal 1A: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle}” (1a)

DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
Proposal 1B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle}” (1b)
subject to the constraint of there is at least one concurrent DRX/DMTC per max {DMTC periodicity, DRX cycle}.
Proposal 2:  The inter-frequency requirement in non-DRX mode can be defined as:

“DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq”  (2)
, providing there is at least one measurement gap and DMTC concurrent during max { DMTC periodicity, GAP periodicity}. DRS_occasion_number is derived from the simulation results for inter-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
Proposal 3A: The inter-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle, GAP periodicity }” (3a)
DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.
Alternatively, if these inter-frequency requirements are applicable for some special cases, the proposal in [2] can be used but subject to the constraint of concurrent DRX/DMTC/measGap. 
Proposal 3B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity }” (3b)
subject to the constraint of there is at least one measurement gap and DMTC concurrent during max {DMTC periodicity, DRX cycle, GAP periodicity }, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number. 
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