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1. 
Introduction
Downlink based mobility has been in use for the cellular wireless systems for a few decades. In principle, a cell sends a cell specific reference signal (e.g., CPICH in UMTS or CRS in LTE), and UE performs cell search and measurement. More specifically, when UE is in an idle state, it performs serving cell measurement and cell reselection. On the other hand, when UE is in a connected state, it performs cell measurements and sends measurement report to the network. 
The downlink-based mobility faces some known challenges. For example, it could lead to late handover and frequent search in high Doppler environments like high speed train or very frequent handover and search in the ultra-dense networks. Note that performing cell search quite frequently could drain UE battery quickly while frequent handover would cause heavy RRC message exchange overhead. To resolve such challenges, NR is envisioned to support an uplink based mobility. In particular,
· UE sends uplink reference signal for measurement and UE tracking at the network. 

· In response to the uplink reference signal, network might send a downlink physical signal which carry one-bit information for the uplink reference signal acknowledgment and paging indication.
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Figure 1. Uplink based mobility

The uplink based mobility is generically demonstrated in Figure 1. The key benefits of uplink based mobility discussed in [1]

 REF _Ref462921140 \n \h 
[2] include:

· Reduce UE power consumption
· Improve paging miss and call setup delay
· Reduce NW resource (reference signal and paging) utilization
· Reduce handover failure rate
This contribution focus on design aspects of the uplink reference signal in supporting the uplink based mobility. The downlink physical channels are discussed in [3].
2. 
Physical Uplink Signal for Uplink based Mobility
This section discusses design considerations for physical uplink signals in supporting uplink based mobility. The signal could be different from one UE RRC state to the other UE RRC state. For example, when UE is in the inactive state, the signal should carry the UE-ID and RACH mid-amble so that the network can perform UE tracking. On the other hand, when UE is in the active state, the signal does not need to convey the UE-ID since UE already has a dedicated air interface to the network.
2.1 Signal design considerations for inactive state 
When UE is in an inactive state, UE does not have a dedicated air interface, but its context might be available in RAN. As a result, for uplink based mobility, the physical uplink signal should contain RACH mid-amble for accessing the network and some payload carrying UE-ID unique within a zone. This signal which is illustrated in Figure 2 consist of RACH mid-ample and RACH payload carrying UE-ID. Furthermore, RACH mid-amble could be used as DMRS for demodulating RACH payload.
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Figure 2. Physical uplink signal for uplink mobility in inactive state
Proposal 1: Introduce a physical uplink signal for supporting uplink based mobility in inactive state.

2.2 Signal design considerations for active state

When UE is in an active state, UE has a dedicated air interface and its context is available in RAN. Hence, different from inactive state, the uplink signal for uplink based mobility does not need to contain UE-ID or RACH mid-amble. This signal could be simply a special SRS which   

· Might have the same waveform as SRS, but be sent in the uplink regular burst of the uplink centric subframe demonstrated in Figure 3.
· Might not be sent over the same antenna ports used for normal SRS transmission.
· Might have an extended CP for wider coverage.
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Figure 3. Physical uplink signal for uplink mobility in active state
Proposal 2: Consider a physical uplink signal for supporting uplink based mobility in active state.

3. Conclusion

The contribution has discussed uplink based mobility and uplink physical channels for supporting downlink based mobility. In particular, the following proposals have been made:
Proposal 1: Introduce a physical uplink signal for supporting uplink based mobility in inactive state.

Proposal 2: Consider a physical uplink signal for supporting uplink based mobility in active state.
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