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Introduction
At the last meeting OPPO made the following proposal regarding an additional offset for the RAR window start in R1-2102424 [1]:
	2.3.         Timing offset for the start of RAR window
In NB-IoT, there has already been considered RAR window starting offset for extended coverage UE, where the RAR window starts in 41 subframes after the subframe in which the PRACH ends. However, for normal coverage UE, the RAR window offset only considers the duration for UE to swtich from transmission mode to reception mode. In NTN, a general K offset should be introduced to cover the RTT time. If not, the UE may completely miss the RAR within the RAR window. In this case, enhancement for RAR window starting offset is necessary. 
Proposal 3: introducing additional offset for RAR window starting subframe.



Subsequent discussions led to the results that were captured in the FL summary #4 of AI 8.15.3 about the timing relationship for IoT-NTN in R1-2104083 [2].
As pointed out by MediaTek, a solution for this problem was already captured by RAN2 in subclause 7.2.1.1 of TR 36.763 [3]:

	Enhancement to random access (RA) response window
Problem Statement
After transmitting the Random Access Preamble (Msg1), the UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2). The RA Response window starts at a determined time interval after the preamble transmission. If no valid response is received during the RA Response window, a new preamble is transmitted. If more than a certain number of preambles have been transmitted with no valid response during the RA Response window, a random access problem is indicated to upper layers.
In NTN the propagation delay is much larger and therefore, RAR message cannot be received by the UE within the time interval specified for terrestrial communications. Therefore, the starting time of RA Response window should be modified to support IoT NTN.
Solution Overview
Similar to NR NTN [3], the offset can be adjusted to delay the start of the RA Response window for IoT NTN [10]. If the start of the ra-ResponseWindow is accurately compensated and no extension of repetition is required, there is no need to extend the ra-ResponseWindowSize for IoT NTN.



Further it was pointed out that discussions about the signalling details shall take place in RAN1 in [2].
	From FL understanding, whilst RAN2 has agreed that there will be a RAR window offset, RAN2 is wating on RAN1to decide a value for the offset. Taking the comments from responding companies and those from RAN2 discussions, the most plausible value for the RAR window offset is the UE – eNB RTT. The issue has been how to calculate this both at the UE and eNB.
Reporting of UE-specific TA in Msg3, would allow the network to determine the UE – eNB RTT. But how will the UE know the value?
FL Recommendation 3.8-1: Study the value for the RAR window offset and how it is determined both at UE and eNB for discussion at next meeting.



In this contribution we would like to point out the relationship between the RTT, common and UE-specific delays and the reference point.

Discussion
As already shown in the introduction there is a common understanding that the RAR window offset shall always be the RTT between the UE and eNB. 
Observation 1: The RAR window offset shall be equal to the RTT between UE to the eNB.
As a result of that, the RTT is always UE specific.
It is possible to split the RTT in a part that is common to all UEs and a UE specific part. As discussed in NR-NTN the UE specific part is defined with respect to the satellite, i.e., the RTT between satellite and UE (also known as service link delay) such that the UE is capable of determining this value using its GNSS location and the location of the satellite (assuming the UE has this knowledge based on the satellite ephemeris). Furthermore, the definition of the common part is not clearly defined yet due to the introduction of a reference point (RP). In general, the RP can be placed anywhere, further splitting the common part into two parts, i.e., eNB-RP and RP-satellite.
RTTeNB-UE = RTTcommon + RTTUE-specific = (RTTeNB-RP + RTTRP-Sat) + RTTSat-UE
In the figure below four exemplary RPs are shown:
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There are two special cases, for which the common part reduces to a single value:
1. RP1 (RP placed at eNB), since RTTeNB-RP = 0
2. RP3 (RP placed at the satellite), since RTTRP-Sat = 0
Observation 2: In case of RP at eNB or at satellite, we only need to signal a single value to the UE.
In all cases the common part is the delay between the eNB and the satellite also known as feeder link delay.
Proposal 1: RAN1 to set the RP to either eNB or satellite. 
According to the FL recommendation, in order to be able to have the value of the offset to the beginning of the RAR window available at both UE side and eNB side, we propose the followings. First, every UE should report its acquired UE-to-Sat RTT to the eNB. Second, the common part of the delay (feeder link delay) should also broadcast to all UEs in the cell. 
Proposal 2: RAN1 to consider reporting the UE-to-satellite RTT to the eNB. 
Proposal 3: RAN1 to consider broadcasting the common part of the delay to all UEs in the cell. 
Regarding the signaling of the common delay, RAN1 should wait for the progress of common delay signaling in NR NTN WI. We recommend to adopt the same solution as in NR NTN WI. 
Proposal 4: RAN1 should adopt the same solution for signaling of the common delay as in NR NTN WI. 


Conclusions 
Observation 1: The RAR window offset shall be equal to the RTT between UE to the eNB.
Observation 2: In case of RP at eNB or at satellite, we only need to signal a single value to the UE.
Proposal 1: RAN1 to set the RP to either eNB or satellite.
Proposal 2: RAN1 to consider reporting the UE-to-satellite RTT to the eNB. 
Proposal 3: RAN1 to consider broadcasting the common part of the delay to all UEs in the cell. 
[bookmark: _GoBack]Proposal 4: RAN1 should adopt the same solution for signaling of the common delay as in NR NTN WI.
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