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1 Introduction
In last RAN1 meeting [1], RAN1 confirmed the working assumption that RSTD measurement can be used to derive TA on target cell. 
	Agreement

Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption

From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 

· Corresponding UE capability is to be introduced to support UE-based TA measurement

· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


RAN4 then analyzed the feasibility and sent an LS [R2-2309458] to RAN2 saying that for specific scenarios (i.e., the TAE between serving and candidate is within 260ns), it is feasible. In this contribution, we provided our views on high level matters in RSTD based early TA acquisition.
	Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB.

However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB.
Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.


2 Discussion on RAN2 impact
The RSTD based early TA acquisition is performed at UE side. Assuming the Tx timing difference at gNB side is zero, UE can derive its TA to target cell by combining its current TA with source cell and the Rx timing difference of two cells. 
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Target_TA = Source_TA + 2*RSTD
Figure 1. TA derivation based on RSTD
2.1 RSTD reference signals
Looking into RAN1 meeting agreement, it seems which reference signal to use for RSTD measurement has not been decided yet. In positioning WI, RSTD measurement is based on PRS(s) and the UE operations are defined in Section 5.1.29 of TS38.215.
We think RAN2 can discuss about the provision of RSTD reference signals to UE. In previous RAN2 meetings, RAN2 reached consensus on how to provide the L1 measurement reference signals to UE with the following agreements.
· The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration. 
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Figure 2. Reference signal provision
We believe this framework can be re-used for RSTD reference signal provision.
Proposal 1: RSTD reference signal provision can re-use the framework of L1 measurement RS resource provision.
2.2 Initiation of RSTD measurement
In current agreed LTM procedure, UE initiates TA acquisition through RACH to target cell based on the PDCCH order from source cell. When to trigger the PDCCH order is up to network implementation, i.e., network may make the decision based on L1 measurement results on source and target cells from UE.

For RSTD measurement, our view is UE power consumption should be taken care by avoiding unnecessary RSTD measurements when UE is still in cell center of serving cell. And, the initiation of RSTD measurement can be classified into two categories:

1) Explicitly triggered by network

2) Pre-configured condition based trigger

Network trigger can be normally done by RRC message, MAC CE or DCI. In this case, we prefer MAC CE a bit as it balances the timing efficiency and signaling overhead comparing to RRC message. Moreover, we believe some information such as the RSTD reference signal index, frequency index, and/or cell ID should be carried thus DCI may not be a good option.
Then regarding pre-configured condition based trigger, the main concern is whether the condition could be well defined. For example, the LTM command may happen before UE initiating RSTD measurement if the condition leads to too late RSTD measurement. 
Proposal 2: RAN2 to discuss about the MAC CE based RSTD measurement trigger and pre-configured condition based RSTD measurement trigger.
2.3 Maintenance of RSTD measurement results

In early TA acquisition procedure, it is network performing the actual TA calculation based the preamble sent by UE. RAN2 furtherly agreed that the TA value would be maintained by network, that is, RAR is not transmitted to UE. In addition to that, network would run a TAT timer for each target cell’s TA and re-initiates the RACH procedure if the reported TA value becomes invalid.
When it comes to RSTD measurement results, the situation is a bit different as the measurement result is initially acquired at UE. Thus it makes more sense for UE to maintain the RSTD measurement result for target cell, which might be protected by a validity timer. In our view, TAT timer could be re-used here. Once the TAT timer expires, UE can initiate another RSTD measurement. 

Other conditions for re-initiation RSTD measurement can be also discussed. For example, UE movement may lead to changes of Rx timing difference of two cells. 

Proposal 3: The RSTD measurement results are maintained by UE.
2.4 Asynchronous deployment
Another issue is about how to support non-zero transmit timing difference scenario. It could be caused by asynchronous deployment where inherent transmit timing difference is created. The other factor is the clock drifting in gNB which introduces unexpected extra transmit timing difference. 
In order to address the Tx timing difference, a simple approach is to let gNB inform UE about the Tx timing difference in LTM command MAC CE. Then UE would subtract the Tx timing difference from the RSTD measurement result to achieve the actual TA value.
Proposal 4: The Tx timing difference at network side is informed to UE in LTM command MAC CE.
2.5 Others

As usual, subject to UE capability on simultaneous operations on communication with serving cell and RSTD measurement, a gap may be needed. We think this aspect would be discussed in RAN4 first, thus we can wait.

3 Conclusion
Based on the above discussion, our proposals are:
Proposal 1: RSTD reference signal provision can re-use the framework of L1 measurement RS resource provision.

Proposal 2: RAN2 to discuss about the MAC CE based RSTD measurement trigger and pre-configured condition based RSTD measurement trigger.
Proposal 3: The RSTD measurement results are maintained by UE.
Proposal 4: The Tx timing difference at network side is informed to UE in LTM command MAC CE.
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