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1. Introduction
In the RAN2#79bis meeting, some agreements [1] were achieved as follows:
	1
PPI is forwarded to the target eNB in AS-Context by the source eNB.

2
After the handover the UE may send the PPI with the same preference as already indicated in the source cell. This only intended for the case that the UE sent an updated PPI to the source cell after the context was forwarded to the target cell. 


The PPI is forwarded to the target eNB in AS-Context by the source eNB, but the exact timing when the source eNB forwards the UE’s PPI is unknown by the UE. As such, the UE firstly needs to know whether the reported/updated PPI has been forwarded or not. Secondly the UE can decide whether re-sending the same preference to the target cell is required. In this contribution, we analyze the scenarios of PPI forwarding and some potential solutions of UE detection of PPI forwarding.
2. Discussion
2.1. Case Analysis and Potential Solutions of PPI Forwarding Detection
Here we have some analysis on the PPI reporting and the PPI forwarding as illustrated by Figure 1.
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Figure 1: Analysis of PPI Reporting and Forwarding
After the UE is configured by the eNB to report PPI, the UE can report its PPI at any time as the UE can report the PPI whenever its preference changes. Then the eNB can receive the PPI at almost any time, such as before, during or after the handover preparation as shown in Figure 1. As mentioned above, the UE needs to detect if it’s reported PPI was forwarded to the target eNB, in order to decide if reporting the same PPI in the target cell is required. In general we can have two categories of solutions as follows:
· UE Based Solution
· Network Based Solution
2.1.1 UE Based Solution
The UE based solution means that the UE itself detects if the reported PPI was forwarded without additional assistance information from the network side. As shown in Figure 1, to detect whether a PPI was forwarded, the UE needs to calculate/estimate the handover preparation period starting at t1 (the timing when the Source eNB forwarded the PPI). Then any PPI which arrives at the Source eNB after t1, or even after t2 (the timing when the Source eNB sends the Handover Command), shall be considered as not being forwarded. However, both t1 and t2 is unknown to the UE. Even though the UE knows ti (the timing when the UE sends a PPI), the timing when the Source eNB receives the PPI is still unknown to the UE. What the UE knows is ti and t3 (the timing when the UE receives the Handover Command), and t3 = t2 + transmission delay. Then if the UE can slightly estimate t1 and the transmission delay of PPI, then the UE can roughly detect if the reported PPI was forwarded as the maximum handover preparation period could be several milliseconds and the maximum transmission delay is normally less than tens of milliseconds. Subsequently, the UE can decide whether there is a need of reporting the same PPI in the target cell. However the estimation of handover preparation period and transmission delay is hardly defined accurately in the specification, and then should be left to UE implementation. Here we list a few potential UE based solutions as follows:
Solution A1: The UE detects the PPI forwarding based on MeasurementReport. A PPI which is reported after the MeasuremetReport could considered as not being forwarded. However the solution cannot cover the blind handover case. And the MeasurementReport could be received by the source eNB after PPI forwarding. Then some PPI which is sent before MeasurementReport could still not able to be forwarded, as some PPI could arrive at the Source eNB after PPI forwarding and still be sent before MeasurementReport. To have more accurate detection, Solution A1 needs to consider other parameters (such as the transmission delay between the UE and the Source eNB, and the reporting timing of MeasurementReport etc.), which are better left to the UE implementation.
Solution A2: The UE calculates the time difference (Tdiff) between ti and t2. If the time difference (Tdiff) is smaller than a pre-defined maximum time (Tmax), the UE consider the PPI sent at ti was not forwarded. Here Tmax can be set based on and slightly larger than the handover preparation period in order to cover any PPI which is possibly not able to be forwarded. For this solution, Tmax may need to be left to the UE implementation as the exact handover preparation period is hardly known / predicted by the UE.
Solution A3: The UE starts a timer (Tppi) whenever the PPI is reported. Similar to Solution A2, the expiring time of Tppi is also set to cover the whole handover preparation period. If the Handover Command is received before the timer expires, the UE can consider that the reported PPI was not forwarded. Same reasons as what we give for Solution A2, the expiring time of Tppi may need to be left to UE implementation.
Other potential UE based solution could still work, as the UE can detect the PPI forwarding by using some classic values of the maximum handover preparation period and the transmission delay. However the handover preparation period is not able to be accurately defined. And the transmission delay between the UE and the Source eNB is also hardly calculated.  It is better to leave the UE based solution to UE implementation. As such we have the following observation.
Observation 1: The UE itself can detect if it’s reported PPI was forwarded.
2.1.2 Network Based Solution
The network based solution means that the network provides assistance information to help the UE detecting more accurately if it’s reported PPI was forward, compared with the UE based solution. As illustrated in Figure 1, the eNB knows the timing of t1, t2 and the timing when receiving the PPI. However the eNB has no idea on the timing when the UE reports PPI. The transmission delay between the UE and the Source eNB could cause further issues, and should be considered by the UE while justifying if the PPI was forwarded. As we mentioned in the above section, the calculation or estimation of transmission delay shall be left to UE implementation. In this section, we give some examples of network based solutions and some analysis on these examples.
Solution B1: The Source eNB informs the UE (along with Handover Command) if the last PPI received before sending Handover Command was forwarded. However, due to the transmission delay, the PPI reported by the UE could arrive at the Source eNB after the Handover Command was sent, as shown in Figure 1. Then the UE should consider both the eNB indication of PPI forwarding and the transmission delay while detecting whether the reported PPI was forwarded. As mentioned above, the transmission delay between the UE and the Source eNB is hardly specified accurately, and would be better left to the UE implementation.
Solution B2: The Source eNB informs the UE of t1. The transmission delay issue still exists as what we analyzed for Solution B1. The UE could send a PPI before t1, and the PPI arrives at the Source eNB after t1. As such the UE should still consider both t1 and the transmission delay while detecting PPI forwarding. Then estimating the transmission delay is better left to the UE implementation.
Base on the analysis given above, we have the following observation:
Observation 2: Due to the transmission delay between the UE and the eNB, the assistance information (such as the timing or the indication of PPI forwarding) provided by the eNB cannot accurately indicate whether the PPI reported/updated by the UE was forwarded.
Thus, according to the analysis given for the potential UE or network based solutions, the UE needs to consider other aspects while detecting PPI forwarding. And calculating/estimating some parameters such as transmission delay is hardly specified. Therefore we have the following proposal:
Proposal 1: The detection of PPI forwarding is left to UE implementation. 
3. Conclusion
In this contribution, we provide the analysis for the scenarios of PPI reporting and PPI forwarding. By analyzing several potential solutions (such as UE based or network based solutions), we have the following observations:
Observation 1: The UE itself can detect if it’s reported PPI was forwarded.
Observation 2: Due to the transmission delay between the UE and the eNB, the assistance information (such as the timing or the indication of PPI forwarding) provided by the eNB cannot accurately indicate whether the PPI reported/updated by the UE was forwarded.
Based on the Observations given above, the detection of PPI forwarding relies on many aspects (such as the calculation of transmission delay) which is better left to the UE implementation. Then we prefer to leave the detection of PPI forwarding to the UE implementation in order to minimize the complexity of the system.
Proposal 1: The detection of PPI forwarding is left to UE implementation. 
4. References

[1] RAN2#75 Meeting Notes, Chairman

PAGE  
1
R2-125543

_1413113262.vsd
Source eNB


Target eNB


UE


PPI


MeasurementReport


Handover Request
(with PPI)


Handover Request ACK


PPI


PPI


PPI


RRC Conn. Reconf. Incl. mobilityControlInformation


t1


t2


t3


ti



