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1. Introduction
In RAN1 #89 meeting, the following agreements related to CLI measurement were achieved [1]:
· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering UE-to-UE interference 
· Details for the enablers, including:
· detailed configurations (RS time/frequency positions, periodicity, # of ports, bandwidth, etc.)
· detailed reporting 
· performance metrics
· long-term and/or short-term
· timing offset considerations
· overhead
· whether or not to identify the aggressor(s)
· whether or not to use the same framework as in MIMO (if so, how)
In RAN1 NR Adhoc#2 meeting, the following agreements related to UE-to-UE interference measurement were achieved [2]:
· For CLI management, support UE-to-UE interference measurement and reporting without the introduction of new RS(s).
In this contribution, we share our view on UE-to-UE interference measurement, with focus on measurement RS and timing offset issue.
2. Discussion
According to agreements of the RAN1 NR Adhoc#2 meeting, NR supports UE-to-UE interference measurement and reporting without the introduction of new RS(s). Then the existing uplink RS can be considered as measurement RS. The candidate RSs are DMRS and SRS. DMRS is RS with main functionalities of data and control demodulation, which is always transmitted with PUSCH or PUCCH. While SRS is RS with main functionalities of CSI acquisition and beam management, which can be transmitted on its own. From this point of view, SRS is more flexible than DMRS. Therefore, SRS can be considered as the baseline for the UE-to-UE interference measurement RS.
Proposal 1: SRS can be considered as the baseline for the UE-to-UE interference measurement RS.
The scenario shown in Figure 1 is considered in UE-to-UE interference measurement. In one time slot, TRP 1 and UE 1 perform uplink transmission. Simultaneously, TRP 2 and UE 2 perform downlink transmission. Then the uplink transmission of UE 1 will have interference to the downlink UE 2.
According to uplink-downlink frame timing of LTE, there is a gap between uplink transmission and downlink reception at UE1 side. If we assume that TRP 1 and TRP 2 are synchronized, and transmission timing of measurement RS is the same as the transmission timing of PUSCH at the UE 1 side, there will be a timing difference between the desired signal and received measurement RS at UE 2 side. According to [3], this timing difference is ++-.  is fixed timing offset, which is about 20us. ,  and  are propagation delays between TRP 1 and UE 1, TRP 2 and UE 2, UE 1 and UE 2, respectively. It can be seen that  is much larger than the other propagation delays. Although shorter values are being considered by NR (8 is the smallest option), it is still quite longer than the agreed CP length [4]. 


Figure 1. Scenario of UE-to-UE interference measurement
In order to measure UE-to-UE interference accurately, the timing difference at UE 2 should be minimized. One option is to adjust the transmission timing of measurement RS. However, if the timing of PUSCH is also adjusted, the timing of TRP 1 and its serving UEs will also be affected. Thus, we propose that the measurement RS can have different transmission timing from PUSCH. For example, measurement RS can be transmitted in some reserved gap region.
Proposal 2: The timing of UE-to-UE interference measurement RS based on SRS can be different from PUSCH.
In NR systems, there are more than one users which suffer UE-to-UE interference. For victim UE, the timing difference between the desired signal and the received measurement RS can be written in a general expression, ++-, where  is propagation delay between victim UE and its serving cell,  is propagation delay between UE 1 and UE. Even if the transmission timing of UE 1 is adjusted, it is impossible to remove all these timing differences simultaneously. However, relative symbol alignment between downlink desired signal and measurement RS at the victim UE side is still needed. Here, relative symbol alignment means that the measurement RS arrives within the CP of the desired signal. 
Usually, the value of  is small, otherwise, this UE-to-UE interference can be ignored due to the large distance. For example, if the distance between UE 1 and UE  is 50 meters, then  (corresponding to 5.12 samples with 30.72MHz sampling rate). Therefore, the measurement RS can be transmitted after all victim UEs have already received their desired signal to avoid the earlier arrival of the measurement RS. Take figure 1 as an example, it is assumed that the transmission timing of TRP 1 is , the coverage of TRP 1 is , then the timing of measurement RS can be (), where  is speed of light. When victim UEs come from more than one cell, the timing of measurement RS can be set according to the maximum coverage of these cells. Considering that UE-to-UE interference measurement is mainly needed in indoor hotspot scenarios, can also be replaced by a typical value (e.g., 40 meters, 80 meters, etc.). Even if  is equal to 200 meters, the propagation delay is just 20 samples, which is much smaller than the CP length.
Proposal 3: The timing of the measurement RS based on SRS can be configured according to the coverage of the surrounding downlink cells.
3. Conclusions
In this contribution, we discuss RS used for UE-to-UE interference measurement and related timing offset adjustment. Based on these discussions, we have the following proposals:
Proposal 1: SRS can be considered as the baseline for the UE-to-UE interference measurement RS.
Proposal 2: The timing of UE-to-UE interference measurement RS based on SRS can be different from PUSCH.
Proposal 3: The timing of the measurement RS based on SRS can be configured according to the coverage of the surrounding downlink cells.
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