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1. Introduction

During the previous RAN1 meetings, there were several proposals on UL based measurement in addition to DL based measurement. In this document, we discuss the quantity of UL based measurement and the targeting scenarios. 
2. Discussion
Target scenarios of UL based measurement applied seems mainly in the newly defined “RRC_inactive state”, in which it is expected that UE is able to start data transfer with lower delay and the UE in this state may hold at least its C-RNTI so that the network can manage the UE and its mobility. 

Here, before discussion on the UL based measurement directly, it would be better to discuss on the new state, “RRC_ inactive state” in RAN1 perspective. Benefits of this state in RAN2 perspective seems clear, e.g. UEs in this state goes into power saving mode but able to promptly response on the network signalling, network can have more management power than the case UEs in idle state, UE can transmit its data with lower latency and etc. However, the benefits of this state should be carefully examined in RAN1 perspective. 
The first question on this state is assumption on synchronization; whether UE maintains UL synchronization during this state. If it is the case, UE is not expected to save its energy since the UE has to periodically transmit SRS to maintain UL synchronization. On the other hand, as a UL based measurement quantity, SRS and RACH are proposed. Hence, in order to use SRS as the quantity, UL synchronization should be assumed in this state but power saving effect is not expected in this state. While, RACH is used as the UL based measurement quantity, UL synchronization is not necessarily required in this state. 

In the following, we discuss UL based measurement using RACH procedure. For the purpose, simplified RACH procedure may be more preferable than four step RACH procedure. There are important issues to be resolved for UL based measurement using RACH procedure. The purpose of the RACH procedure in this case is not to get accessed to the network, but it is to inform the UE’s position so that the network can determine the UE to handover in addition to paging purpose. In other words, the UE transmitting the RACH msg.1 for this purpose does not necessarily expect response message (e.g. RAR) from the network. Alternatively, UE may expect to receive RAR from the network, but it is not clear whether the UE needs to power ramp up if it fails to receive RAR; this may cause severe problem if the UE is around handover region and the current serving cell has already handed over the UE to the target cell assuming cell-specific RACH configuration. 

There could be other issues on UL based measurement but the point here is that the UE measurement for mobility is firstly based on the DL measurement. UL based measurement can be complimentary if introduced but the necessity of introducing the UL based measurement should be justified. As in our companion contribution for DL based measurement [1], at least cell-level RRM in RRC_idle state should be the baseline for measurement in RRC_inactive state.  In addition, now that RAN2 introduced “RRC_ inactive state” as a new state in the middle of RRC_idle and RRC_connected state, but the benefits, gNB/UE behaviours and required signalling/design in this state should be carefully studied in RAN1 perspective. 
Proposal: Before discussing UL based measurement, study gNB/UE behaviours, required signalling/design aspect and clear differences of RRC_inactive state in RAN1 perspective.

3. Conclusion

In this document, we discussed UL based measurement and the scenarios that the UL based measurement can be used. UE measurement should be based on the DL measurement and UL based measurement can be complimentary if introduced but the necessity of introducing the UL based measurement should be justified. In addition, now that RAN2 introduced “RRC_ inactive state” as a new state in the middle of RRC_idle and RRC_connected state, but the benefits, gNB/UE behaviours and required signalling/design in this state should be carefully studied in RAN1 perspective.
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