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1 Introduction
It has not been decided whether the following features are optional or mandatory.

· Resynchronization signal (RSS)

· CE level based access/load control

· Higher UE velocity

· New gaps for dense PRS configuration

In this contribution, we will discuss above features from RAN2 point of view.
2 Discussion
2.1 Resynchronization signal
In RAN1#92 meeting, a new periodic synchronization signal is agreed to be introduced for re-synchronization in order to reduce the system information acquisition time. 
	Agreement from RAN1#92

The new periodic synchronization signal has the following characteristics:
· The new periodic synchronization signal can be used for re-synchronization

· One (or more) complex valued base sequence(s) Si spanning at least one symbol

· FFS: New synchronization signal may include a cover code that may be applied to the repetitions. 

· Candidate operations for the cover code include 

· Multiplication with {+1, -1}, i.e. {Si, -Si}

· Multiplication with {1, e-ja}

· Complex conjugation, i.e. {Si, Si*}

Other operations are not precluded.




Obviously, there will be eNBs that do not support RSS and then no RSS configuration is broadcast from these eNBs. Consequently, the UEs supporting RSS have to use legacy PSS/SSS for synchronization. That means the UEs supporting RSS shall also support legacy synchronization procedure. The legacy PSS/SSS also needs to be used by the eNB. Therefore, we propose the RSS feature is optional for UEs. Since RSS is used in RRC_IDLE mode, there is no need to introduce any capability indication.
Proposal1: Rel-15 BL UEs or UEs in CE is optionally support RSS without capability indication to the eNB.
2.2 CE level based access/load control
Following agreements were reached in RAN2#102 meeting. 
	Agreements from RAN2#102

- Add new bits in system information for Rel-15 UEs that will bar them from network access in enhanced coverage.

- Add SIB14 bits for indicating 4 levels of CE barring for eMTC UEs applied as PRACH resource barring.

- Add SIB14-NB to indicate 3 levels of PRACH resource barring for NB-IoT UE.

- All eMTC that support EAB and NB-IoT UEs that belong to only access classes 0 to 9, i.e. if the network does not assign a special class to the UE, is barred with this mechanism regardless of PLMN.

- No CE/RSRP level barring with respect to access classes 0 to 9.

- Existing mechanism, i.e. eab-ParamModification/ab-enabled, is used to indicate the related system information update in SIB14 and SIB14-NB.

- Emergency (eMTC) and MO exception data (NB-IoT) are exempted from this barring mechanism.


The intention of introducing CE level based access control is to bar the UEs in deep enhanced coverage in order to reduce the load in the NW. For example, the eNB can bar the UEs in CE level 2 and 3. However, there are still legacy UEs that do not support the mechanism. Consequently, the legacy UEs can access each CE level with the same probability even if CE level based barring is enabled. From a NW point of view, the eNB may configure a small value of ac-BarringFactor to reduce the load. From a UE point of view, enough UEs need to support the mechanism in order to make the feature useful and allow the NW to recover from a high load situation as soon as possible. Therefore, we propose Rel-15 BL UEs or UEs in CE support the mechanism as conditional mandatory if the UE operates in CE mode. 
Proposal2: CE level based access/load control is conditional mandatory for Rel-15 BL UEs or UEs in CE supporting EAB.
2.3 Higher UE velocity
In the RAN4 LS [1], RAN4 asked RAN2 for signaling support for high velocity operation as shown below:
	RAN4 has discussed high-velocity operation requirements for Rel-15 MTC high-velocity capable UEs, and has reached following agreements: 

· A new measurement gap sharing table for high-velocity operation is introduced.
· The network node determines and informs the UE whether or not the UE is operating in high-velocity scenario in the serving cell. 

· When the UE operates in high-velocity scenario, UE shall:
· Apply the new measurement gap sharing table (in RRC CONNECTED mode) associated with high-velocity scenario for measurements.
Based on above agreements, RAN4 finds a need to have separate cell-specific signaling (similar to highSpeedEnhancedMeasFlag) support that allows the network to inform the UE about high-velocity operation. 




As observed, RAN4 finds a need to have separate cell-specific signaling support, which should be introduced into system information similar to highSpeedEnhancedMeasFlag. However, in RAN2#102 meeting, it was agreed as shown blow to introduce an optional one-bit flag in the RadioResourceConfigCommon IE, which is included in the dedicated RRCConnectionReconfiguration message. And we captured the agreement directly into RadioResourceConfigCommon. Actually, we should introduce the flag in the RadioResourceConfigCommonSIB IE. Then the UE camping on a cell supporting higher UE velocity can adjust the inter/intra frequency measurement gaps percentage according to the present of the introduced indication.
Proposal3: Introduce the optional flag for higher UE velocity in the RadioResourceConfigCommonSIB IE.
	Agreements from RAN2#102

- Introduce an optional one-bit flag with Need OR in the RadioResourceConfigCommon IE to indicate whether UE configured with CE ModeA shall apply measurement gaps for higher UE velocity.

- FFS how to capture the flag in the specifications.




If the UE does not support higher UE velocity or the UE camps on a cell that does not support higher UE velocity, there is no impact on the NW. It is definitely up to UE implementation. Therefore we propose the measurement gaps for higher UE velocity is optional. Additionally, even lower velocity UE can use the measurement gap configuration defined for higher UE velocity, therefore, there is no need to introduce UE capability indication. 
Proposal4: The measurement gaps for higher UE velocity is optional without UE capability indication. 
2.4 New gaps for dense PRS configuration
In RAN2#102 meeting, an LS [2] for new measurement gaps for dense PRS configuration was sent to RAN2 as shown below.
	During its work on new measurement gaps for RSTD measurements based on dense PRS, RAN4 has agreed on the following 

· 21 new measurement gap patterns are specified in TS 36.133 with the measurement gap period of up to 1280 ms

· The new gaps can only be configured for Cat M1/M2 UEs performing RSTD measurements and requiring such gaps

· Any of the new measurement gap patterns shall only be used by the UE during the RSTD measurement period until RSTD measurements are complete

· UE not configured with Nprs > 6 in any cell in any of the PRS configurations of the cell shall not be allowed to request for RSTD measurements any of the new measurement gap patterns




Additionally, RAN2 has captured a UE preference for dense PRS gap to indicate to eNB the UE preference. However, there is also the case that the UE doesn’t have a preference and any gap configuration for dense PRS may be fine for the UE. In that case, in order for the eNB to configure the measurement gap for dense PRS for the UE, the eNB has to know the UE capability of supporting measurement gaps for dense PRS. Therefore, an optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
Proposal5: An optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
The corresponding changes is provided in the contributions [3] [4] for TS 36.331 and TS 36.306.
3 Conclusion
In this document we discussed the remaining issue of capabilities/features for efeMTC and made the following proposals:
Proposal1: Rel-15 BL UEs or UEs in CE is optionally support RSS without capability indication to the eNB.
Proposal2: CE level based access/load control is mandatory for Rel-15 BL UEs or UEs in CE.

Proposal3: Introduce the optional flag for higher UE velocity in the RadioResourceConfigCommonSIB IE.
Proposal4: The measurement gaps for higher UE velocity is optional without UE capability indication. 

Proposal5: An optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
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