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1. Introduction
In RAN1 January Ad-Hoc meeting [1], it was agreed that mobility management is mainly based on SS block. In RAN1 88 meeting [2], following are further agreed regarding mobility measurement: 

The position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks

· FFS whether this information is available only in CONNECTED mode or in both modes

· FFS how to signal the position(s)
 At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 

· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement

FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement
There are also some agreements about NR SS block configuration:

Agreements:
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)

· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible

· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier

· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms

· Note that L1/L3 filtering across multiple periods is still allowed

· FFS more than one periodicity/timing/duration indication 

· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity

· NR should support set of SS burst set periodicity values for adaptation and network indication

Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms] 
In this paper, we will discuss the impacts of the above agreements to the connected mode UE mobility measurement. 

2. Discussion
In LTE, the mobility measurement is mainly based on CRS, through which UE can measure the signal strength of each cell. CRS in LTE is shifted by mode 3 of cell ID, so the blind detection of CRS for neighbor cell is not a big burden for UE. 
In NR, SS burst set periodicity adaptation is supported, which means NW can change its current SS burst set periodicity.  Even if network can provide the SS burst set periodicity, it is not clear when periodicity changes, whether or not NW can indicate it to UE on time. One example is that, for connected mode UE, once the SS block position/location is detected in the UE side, UE may assume such information can remain stable for a long time. With the possible SS burst set periodicity adaptation, UE may have two options: 1. Before UE measures the SS block for a neighbor cell, UE detects SIB for the neighbor cell to obtain the updated SS burst set periodicity (assuming such information is in SIB for idle mode UE); 2. UE blindly detects the SS burst set periodicity. For Option 1, it will delay the connected mode UE measurement time considering the SIB itself has a periodicity. For Option 2, it will increase the UE blind detection complexity. Then neither option seems promising for the UE side. The best way for a UE is NW can configure the connected mode UE the SS burst set periodicity for the neighbor cell. 
For different SS burst set periodicity, the SS burst set composition may be different. Similar to the above analysis, it is also beneficial for the NW to configure the SS burst set composition for the neighbor cell to connected mode UE. 

Observation 1: It is beneficial for the UE that NW can configure the SS burst set periodicity and composition of neighbor cells to connected mode UE
In NR, multiple SS block design is beneficial for the multi-beam system. As already agreed in RAN1, there is an association between the beam direction of an SS block and the uplink PRACH resource (or PRACH occasion). UE can measure and select the best SS block it prefers; then UE can select proper PRACH resource to initiate a random access by utilizing the association between SS block and PRACH resource. Such procedure makes sense for idle mode UE. However, for a connected mode UE, scanning whole SS block seems a waste for both UE and NW side because NW can well know the downlink beam direction for a connected mode UE. The purpose of mobility measurement is to know the signal strength of a cell. If NW can know the downlink beam direction for a connected mode UE, NW can easily derive the SS block corresponding to the current downlink beam. Then at least for serving cell, NW can directly indicate UE which SS blocks shall be measured from mobility measurement perspective. 
Observation 2: It is beneficial and feasible for the NW to configure a connected mode UE which SS blocks in a serving cell the UE shall measure 
For neighbor cell, it is a bit more complicated than serving cell, because it may be difficult for NW to derive the downlink beam for the associated neighbor cell. However, if the serving cell’s downlink beam is very sharp, then it is still possible for the NW can know a rough downlink beam direction for the neighbor cell. If so, NW can configure a subset of SS burst set for a neighbor cell for a connected mode UE to measure. 
Observation 3: It is beneficial if the NW can configure a subset of SS burst set of a neighbor cell for connected mode UE to measure. But the feasibility may need further study
From the above discussion, it is seen that if NW can provide auxiliary information of SS burst set, it will benefit connected mode UE mobility measurement for both serving cell and neighbor cell. Then we get the proposal:  
Proposal: It is beneficial for NW to provide auxiliary information of SS burst set for connected mode UE mobility measurement. 
3. Conclusions
In this paper, we discuss the assist information from NW for connected mode UE mobility measurement. We have the following observations and proposal:

 Observation 1: It is beneficial for the UE that NW can configure the SS burst set periodicity and composition of neighbor cells to connected mode UE
Observation 2: It is beneficial and feasible for the NW to configure a connected mode UE which SS blocks in a serving cell the UE shall measure

Observation 3: It is beneficial if the NW can configure a subset of SS burst set of a neighbor cell for connected mode UE to measure. But the feasibility may need further study

Proposal: It is beneficial for NW to provide auxiliary information of SS burst set for connected mode UE mobility measurement.
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