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Introduction
[bookmark: _Ref178064866]In RAN2#105bis, there was discussion on the scope of E-CID and how multi-cell RTT and/or angle based measurements should be captured in the specification.
In this contribution, we present our view on multi-cell RTT.
Discussion
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]Multi-cell RTT based upon DL OTDOA and UL TDOA requires that the UE is synchronized both in UL and DL with multiple cells. This can be very complex and battery consuming with not much gains. In round trip time computations, positioning algorithms rely on the transmissions in both directions between UE and network node, for each network node (involved in positioning of the UE) and the same UE, in order to perform a positioning computation. Such methods create a system of equations solved by finding the point where all the circles created by each downlink/uplink pair intersect. 
Some limitations with this method: 
· Supporting transmissions to multiple cells in UL has a big impact on UE complexity
· UL transmissions to non-serving cells increase interference in the network
· Uplink signals are usually significantly weaker than their downlink counterparts, e.g., due to power control and also lower maximum output power for UEs. 
· Controlling the UE transmit timing for transmissions to neighbor (non-serving) cells is challenging (in LTE, timing advance only for the UE’s serving cell is supported)
· A lot of signaling is needed to make the neighbor cells aware of the exact UE’s UL transmissions they need to receive
· Extensive signaling is needed between the UE and the different neighbors and serving cells.


An alternate simplified multi-cell RTT could be that UE performs the timing measurements for multiple cell only in DL but has only the timing measurement for UL serving cell. This avoids UE to be synchronized in UL with neighbor cells which is more complex than being synchronized in DL. A UE can also perform the timing measurement of DL reference signal of frame for each neighbor cell with respect to its transmission time in UL for the serving cell.




A simplified multi cell RTT is described below.
RxTx measurements are bidirectional measurements involving both DL and UL. Multi-cell RTT based on UE RxTx measurements could be based on measuring DL signals from the serving and neighbor cells but with the UL transmission to the serving cell only. 
DL from serving and neighbor cells and UL transmission to the serving cell only is less complex for both UE and network, less power consuming, and requires less signalling), while having UL transmission to all neighbor cells is much more complex with unclear additional benefits. The above figure depicts a simplified procedure.
Considering above Figure; Rxn1, Rxn2 are the received neighbour cell time computed by UE, Rxs is the serving cell received signal time and Txs is the time when UE transmits in UL to serving cell.
Thus, UE would report 
Rxn1 – Txs for Neighbor cell1
Rxn2 – Txs for Neighbor cell 2
Rxs – Txs for serving cell
As of gNB Rx-Tx, in order to avoid complex procedures and signalling, it is suggested that the gNB Rx-Tx measurement is performed only for the serving cell DL and serving cell UL. Further, the serving base station also measures the time of arrival of the neighbor DL PRS, and reports to the location server
Further, a simplified multi-cell RTT is performed only in the same frequency as serving cell. Thus, to avoid complexity inter-frequency layer measurements are avoided.
If multi-cell RTT based upon multiple cells where UE needs to perform Rx-Tx for each neighbor cells needs to be specified, then RAN2 should consult with RAN4 to ensure that the UE requirements to perform such measurements can be fulfilled.


[bookmark: _Toc7379404][bookmark: _Toc7383042][bookmark: _Toc7383101][bookmark: _Toc7714249][bookmark: _Toc7383457][bookmark: _Toc7741224]It is complex procedure to perform RTT based upon multiple cells for both UE and for the gNBs which requires UE to be in synch in UL with multiple cells. 

[bookmark: _Toc7735304][bookmark: _Toc7741227]RAN2 to agree on definitions of multi-cell RTT based solutions, where complexity, signaling and interference concerns are addressed 

Further, [2] discusses overhearing technique which can be also useful multi-cell RTT technique where only the serving cell/gNB and UE needs to perform RxTx and the neighbour gNBs overhear the UE and serving cell/gNB and report the TDOA.
[bookmark: _Toc7714521][bookmark: _Toc7731653][bookmark: _Toc7731771][bookmark: _Toc7731797][bookmark: _Toc7741228]RAN2 to agree on overhearing based multi-cell RTT.

Conclusion
In section 2 we made the following observations:
Observation 1	It is complex procedure to perform RTT based upon multiple cells for both UE and for the gNBs which requires UE to be in synch in UL with multiple cells.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 to agree on definitions of multi-cell RTT based solutions, where complexity, signaling and interference concerns are addressed
Proposal 2	RAN2 to agree on overhearing based multi-cell RTT.
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