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1. Introduction
In this contribution, we discuss corrections and clarification needed for mobility related measurements for NR Rel-15.

2. Network Synchronization Requirement for CSI-RS with Long Periodicity
. In TDD networks, cells (in the same frequency layer) are required to be synchronized with each other. However, this network synchronization requirement for FDD does not exist. When CSI-RS for mobility is configured, UE may be required know the SFN of the target cell. For TDD networks, this may not be an issue, as the SFN between all cells in the same frequency layer is synchronized. For FDD networks, this is no longer true and UE is required to decode the PBCH of each cell in order to perform any measurements using CSI-RS for mobility.
	Decoding of PBCH of “each” neighbor cell imposes a significant burden to the UE and therefore should be avoided. The decoding of neighbor cell PBCH can be avoided if the network is known to be synchronized. This in fact was something done for handover scenarios using PRACH. We believe similar network synchronization requirement is needed for CSI-RS with long periodicity in FDD networks.
	The following is network synchronization requirement for HO purposes that is currently captured in TS38.211.
	For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1



	We propose to agree to similar network synchronization assumption for FDD networks. In case the periodicity of CSI-RS for mobility is greater than 10msec in FDD, than UE may assume network is synchronized. For other cases, UE does not need to decode the PBCH of every cell to determine the RE locations of the CSI-RS.
Proposal 1:
· For measurement based on CSI-RS for mobility in paired spectrum, UE may assumed the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600 Ts if periodicity of the CSI-RS for mobility is greater than 10msec.
· Capture the above proposal to TS38.214 section 5.1.6.1.3

3. Minor Editorial Change to TS38.215
The definition of SS-RSRP requires one minor editorial change. The definition of SS can be misleading as it is describes as secondary synchronization signal.
We propose the following change.
Proposal 2:
· Adopt the following text changes to TS38.215 section 5.1.1.
· SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). 

4. Measurement Object Coordination
In previous RAN1 meetings, the following was agreed regarding SMTC and RSSI measurements:
	Agreements in RAN1 AH-1702:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers

Agreements in RAN1 #90bis:
· Default RSSI time-domain measurement resource is supported, where a pre-determined (i.e., fixed in the spec) set of OFDM symbols are used taking into account OFDM symbols associated with detected SSBs
· FFS details
· A set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier by OSI for IDLE, by RRC for CONNECTED. A set of OFDM symbols in the configured slot are used taking into account OFDM symbols associated with detected SSBs.
· This is supported at least for intra-frequency measurement for both IDLE and CONNECTED; and inter-frequency measurement for CONNECTED
· FFS the applicability for IDLE mode inter-frequency measurement
· FFS details

Agreements in RAN1 #91:
When a set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier for a UE in RRC_CONNECTED mode:
· Slots in the RSSI measurement resource are configured by a bitmap with each bit corresponding to each slot of the slots within the SMTC window duration
· Here, the slots are determined based on the SSB numerology
· OFDM symbol level configuration for the configured slots: 
· Configurable with a limited set of ending symbols; the set of symbols in a slot is from symbol 0 to the ending symbol
· No more than 4 values for the end symbol 





Additionally, RAN2 has agreed to limit the signaling from the network such that there is only one MO with same SSB frequency and same SCS.
	Agreements in RAN2 Adhoc-1807:
1: 	In case of more than one MO configured with the same SSB centre frequency and SCS then the reportConfigs for SSB based measurement can only be linked to one of the MOs (i.e. only one MO can be configured per SSB centre frequency with the same SCS for the purpose of SSB based measurements)



The restriction on number of SMTC and RSSI measurement resource per frequency carrier was to limit the measurement complexity involved. The restriction of MO per same SSB frequency and same SCS allows to forbid multiple SMTC and RSSI measurement resource for the same SSB frequency and same SCS. Since the RAN1 agreements state that only one SMTC (in case of inter-frequency) and RSSI measurement resource per “frequency carrier”, RAN2 has interpreted “frequency carrier” to be defined as a unique combination of {SSB frequency, SSB SCS}.
Setting aside the definition of the “frequency carrier”, we do not think there is uses cases to allow different SMTC window for a frequency carrier even if the SSB SCS is different. The SMTC concept is allow reduction in measurement window for the UE perspective such that measurement doesn’t need to occur continuously. Finally, in RAN1 #90bis, RAN1 has agreed that UE should be expecting only 1 SCS per frequency after initial access (see below).
	Agreements:
· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign
· Working assumption: 
· X=20 
· Y=2*(24-X) 
· Same mapping rule(frequency-first, time-second) for data and DMRS is applied
· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 
· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)
· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS
· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB
· Reply LS to RAN4 – Asbjorn (Ericsson) (R1-1719162), which is endorsed and final version in R1-1719165




Therefore, we propose to send an LS to RAN2 to additional include that UE is expected to be configured with only 1 SSB SCS for a SSB frequency and that multiple MO configuration with same SSB frequency and different SSB SCS should be precluded in Rel-15. With 1 MO per SSB frequency, this would prohibit configuration of multiple SMTC window and RSSI measurement resources per frequency carrier as agreed in RAN1.
Proposal 3:
· [bookmark: _GoBack]Send an LS to RAN2 clarifying that UE is expected to be configured with at most one MO per SSB frequency and from the UE perspective multiple MO configuration with same SSB frequency and different SSB subcarrier spacing is not supported in NR Rel-15.

5. Conclusions
	In this contribution, we discussed corrections and clarification needed for mobility related measurements for NR Rel-15. Our proposals are summarized as below:
Proposal 1:
· For measurement based on CSI-RS for mobility in paired spectrum, UE may assumed the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 153600 Ts if periodicity of the CSI-RS for mobility is greater than 10msec.
· Capture the above proposal to TS38.214 section 5.1.6.1.3


Proposal 2:
· Adopt the following text changes to TS38.215 section 5.1.1.
· SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). 

Proposal 3:
· Send an LS to RAN2 clarifying that UE is expected to be configured with only one MO per SSB frequency and multiple MO configuration with same SSB frequency and different SSB subcarrier spacing is not supported in NR Rel-15.
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