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1   Introduction
During an email discussion following RAN3-91 an evaluation for Solution 2 of TR36.898 was agreed. Such evaluation contains some parts marked as FFS as well as some areas where further analysis is requested. This paper clarifies the aspects marked FFS and some of the areas where further studies are believed needed.
2   Evaluation of Solution 2
In TR36.898 (see R3-160552) the evaluation of Solution 2 specifies that the solution relies on the same principles RIBS is based on. Namely, a synchronisation target node synchronises to a synchronisation source node via over the air (OTA) reference signals (RSs) detection and after this an exchange of OTA signaling between source and target nodes occurs to allow for propagation delay compensation.
The Evaluation of Solution 2 quotes the following:

“Outcome: Accuracy at least as good as with RIBS can be achieved [FFS]. Due to differences between the mechanism used for RIBS and the mechanism used for propagation delay compensation in Solution 2, the accuracy of the propagation delay compensation requires further analysis.”
In the statement it is left FFS whether the solution can achieve an accuracy at least as good as for RIBS.
The reason why the FFS was introduced is because it was questioned whether solution 2 is based on a first synchronisation (i.e. synchronisation before propagation delay compensation) that relies on detection of reference signals at both source and target nodes. If the latter was true then it was claimed that accuracy would not be at least as good as for RIBS due to one extra RS detection measurement error involved in the procedures.

However, it should be pointed out that Solution 2 can achieve a first level of synchronisation that only relies on one RS detection measurement, i.e. RS detection at target eNB. Solution 2’s description in fact reports a message sequence chart, in which the very first message of the procedure description says:

“In message 1 the node in need of synchronisation, eNB1, after detection of DL signals from a cell of eNB2, sends a request to start synchronisation procedures.”
Hence, the solution description mentions that the synchronisation target node receives RS signals from the source before starting procedures for propagation delay compensation. Such RS detection is used to achieve a first level of synchronisation of the synchronisation target with the synchronisation source. Such procedure of first level of synchronisation could be equivalent to what is used in RIBS today. 
In summary, Solution 2 uses a first level of synchronisation between source and target nodes that is equivalent to what is used by RIBS today. For this reason it is evident that Solution 2 can provide a level of accuracy at least equal to what achieved for RIBS.

Proposal 1: Solution 2 is based on a first level of synchronisation between source and target nodes that is equivalent to current RIBS. It is therefore proposed to remove the FFS in the outcome section of the Accuracy evaluation of Solution 2.
The Accuracy evaluation of Solution 2 also mentions the following:

“Furthermore, adopted reference signals (CRS, PRS) are conveyed in an LTE symbol with a duration of 70µs,  therefore it should be analysed how to ensure that reference signal time-stamping is always done at the same point within the reference signal.”

This was added because of claims that both source and target synchronisation nodes need to time stamp the RS at the same point in the duration of the RS. The latter is simply incorrect. 

The reason why this is incorrect is because Solution 2 allows calculation of the propagation delay between two nodes via these steps 

· Recording the time of sending the first RS from node 1 to node 2, this time stamp is T1

· Recording the time of receiving the first RS at node 2, this time stamp is T2

· Recording the time of sending the second RS from node 2 to node 1, this time stamp is T3
· Recording the time of receiving the second RS at node 1, this time stamp is T2
· Solution 2 calculates the propagation delay from Node 1 to Node 2 via this formula:
Propagation Delay == [(T4-T1) - (T3-T2)]/2
It is assumed that a single node would mark transmission of an RS and reception of an RS at the same point in the duration of the RS.

If we assume that each node 1 and node 2 applies a different delta time to the measurement of transmission and reception of an RS the Propagation delay formula would become the following:






Propagation Delay == {[(T4+d1)-(T1+d1)] – [(T3+d2)-(T2+d2)]}/2
As it can be seen from the formula above, by virtue of subtraction the different time stamping of transmission and reception of an RS would have no effect on the Propagation Delay calculation.

It is therefore proposed to change the evaluation as follows:

Proposal 2: it is proposed to apply the following change to the evaluation of Solution 2 in TR36.898
-------------------------------------------First Change-------------------------------------------

Accuracy: Is the solution designed able to fulfil the existing requirements as described in this SI.

Solution 2 is based on the same principle on which RIBS is based namely achieving local synchronisation by means of locking on strong enough reference signals of neighbouring cells. 

Solution 2 also aims at enabling the target node to compensate for the full propagation delay between synchronisation source and synchronisation target. The air propagation delay compensation utilises reference signals such as PRS and CRS, sent out by the target node and by the source node, and time-stamped upon sending and reception. The compensation of propagation delays is subject to the measurement error for reception of reference signals, taking into account that a single measurement occasion is available per time-stamp. A difference from the mechanism used by RIBS is that also the synchronisation source node needs to perform measurements on reference signals transmitted by the synchronisation target node. 
Outcome: Accuracy at least as good as with RIBS can be achieved [FFS]. Due to differences between the mechanism used for RIBS and the mechanism used for propagation delay compensation in Solution 2, the accuracy of the propagation delay compensation requires further analysis.

-------------------------------------------End of Change-------------------------------------------

In the evaluation of Solution 2 another FFS is present in the part regarding “Impacts on Network”. Such FFS was introduced because it was commented that the solution may lead to overprovisioning of RS such as PRS in order to allow a better RS detection.
However, it should be pointed out that RS reception at source and target synchronisation nodes is based on the same assumptions on which RIBS is based, such assumptions being described in TR37.872. In TR36.872 RAN1 run simulations based on detection of CRS signals, which are fixed in terms of number and frequency. In the RAN1’s analysis it was assumed possible to also use PRS signals together with CRS (PRS cannot be used alone). However, on the bases of the simulations run with CRS only RAN1 concluded that:
“It is observed that radio-interface based synchronization (network listening) is feasible based on the existing signals…”

Therefore, the analysis for RIBS concluded that existing CRS signals are sufficient to enable OTA synchronisation. In the case of solution 2, where the same principle of detection of RSs from a neighbour node is used, the same conclusion can be drawn, i.e. that existing RS signals are sufficient and that no overhead on network capacity derives from using existing RSs.

Proposal 3: in a similar way to RIBS Solution 2 uses current RSs for OTA synchronisation without any RS overprovisioning. It is therefore proposed to remove the FFS in the outcomes of the “Impacts on Network” evaluation for Solution 2

3   Conclusion 

This paper analysed some aspects of the evaluation of Solution 2 that were highlighted during an email discussion following the last RAN3 meeting. The paper provided a simple explanation of why the FFSs affecting the evaluation of Solution 2 can be removed. The following is proposed for agreement:
Proposal 1: Solution 2 is based on a first level of synchronisation between source and target nodes that is equivalent to current RIBS. It is therefore proposed to remove the FFS in the outcome section of the Accuracy evaluation of Solution 2.
Proposal 2: it is proposed to apply the following change to the evaluation of Solution 2 in TR36.898

-------------------------------------------First Change-------------------------------------------

Accuracy: Is the solution designed able to fulfil the existing requirements as described in this SI.

Solution 2 is based on the same principle on which RIBS is based namely achieving local synchronisation by means of locking on strong enough reference signals of neighbouring cells. 

Solution 2 also aims at enabling the target node to compensate for the full propagation delay between synchronisation source and synchronisation target. The air propagation delay compensation utilises reference signals such as PRS and CRS, sent out by the target node and by the source node, and time-stamped upon sending and reception. The compensation of propagation delays is subject to the measurement error for reception of reference signals, taking into account that a single measurement occasion is available per time-stamp. A difference from the mechanism used by RIBS is that also the synchronisation source node needs to perform measurements on reference signals transmitted by the synchronisation target node. 
Outcome: Accuracy at least as good as with RIBS can be achieved [FFS]. Due to differences between the mechanism used for RIBS and the mechanism used for propagation delay compensation in Solution 2, the accuracy of the propagation delay compensation requires further analysis.

-------------------------------------------End of Change-------------------------------------------

Proposal 3: In a similar way to RIBS Solution 2 uses current RSs for OTA synchronisation without any RS overprovisioning. It is therefore proposed to remove the FFS in the outcomes of the “Impacts on Network” evaluation for Solution 2
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