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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
In RAN1#98bis, the following agreement on pre-emption mechanism was achieved [1]:
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details
The following agreements on pre-emption mechanism were made in RAN1#100bis-e [2]:
Agreements:
· Once pre-emption re-selection condition is met at the UE, re-selection is performed for all resources which satisfy the pre-emption re-selection condition 
· A UE ensures the HARQ RTT related minimum time gap Z agreed in RAN1#100-e, between re-selected and non-preempted resources during the re-selection triggered by pre-emption
· FFS cases when timing restriction could not be met
· FFS whether/how to extend it to periodic reservations

In this paper, we will discuss the remaining issues of resource pre-emption and provide some Text Proposals.
2 Pre-emption mechanism 
2.1 Power reduction for the pre-empted UE
The general process of pre-emption is depicted in Figure 1, as follows:
Step 1: UE1 (the pre-empted UE, with lower priority) reserves resource (R3) for future transmission (at t3) and broadcasts its reservation information at t1; 
Step 2: UE2 (the pre-empting UE, with higher priority) pre-empts the UE1’s reserved resource (R3) for future transmission (at t3) and broadcasts its reservation information at t2;
Step 3: UE1 keeps listening for other UEs’ reservation information via SCI decoding after sending its own reservation information to check if its reserved resource is pre-empted by other UEs with higher priority; 
Step 4: According to current agreement, UE1 performs resource reselection if its reserved resources is pre-empted.
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[bookmark: _Ref32519441]Figure 1 Example of resource pre-emption 
According to the above agreements, one of the remaining FFS points is to study the cases when timing restriction could not be met. One example of the case (case A) is illustrated in Figure 2:
· For case A: the time gap between the pre-emption triggering time (t2) and PDB of the UE1 service (tPDB), i.e., tPDB – t2, is too small. There is not enough time for UE1 to re-select resources. 
Besides the timing restriction case, there are other cases where performing re-selection for the overlapped resources is almost impossible, such as case B as shown in Figure 2:
· For case B: most resources in the re-selection window are reserved by other UEs (in total, R4 in the figure). There are not enough resources for re-selection. 
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[bookmark: _Ref36309090]Figure 2 Example of cases that the reselection cannot work 
In these two cases, if no additional UE behavior is allowed, the pre-empted UE can only drop its transmission. To avoid such packet dropping, the pre-empted UE can be still allowed to transmit, but subject to reduced power. By this way, the pre-empted UE does not need to drop the transmission, and no strong interference will be introduced. Therefore, we propose:
Proposal 1: If there is not enough time or resource for re-selection within PDB, the pre-empted UE is allowed to transmit with reduced power on the reserved but pre-empted resource instead of triggering resource re-selection.
In order to avoid too frequent pre-emption, the following agreement was made in RAN1#100bis, i.e., a priority level was introduced for pre-empting UE:
Agreements: Finalize the RRC parameter for pre-emption activation per resource pool by
· Disabled
· Enabled. Default is without a priority level (i.e., pre-emption is applicable to all levels). 
· Can optionally configuring a priority level p_preemption {1…8} (the value range is a working assumption), and (as a working assumption regarding “<”) if prioRX < p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
· Note: In the inequalities it is assumed that the lowest priority value corresponds to the highest priority/importance traffic
· prioRX is the priority associated with the resource indicated in SCI, as per 8.1.4 in 38.214
· prioTX is L1 priority within a UE associated with the reserved resources, as per 8.1.4 in 38.214

Similarly, to avoid too frequent transmission with reduced power according to Proposal 1, a priority level (p_preempted) for the pre-empted UE can also be introduced. If prioTX < p_preempted, i.e., the pre-empted UE’s traffic is also important, then the pre-empted UE can be allowed to transmit subject to reduced power to avoid packet dropping.
Proposal 2: Transmission with power reduction of the pre-empted UE is only allowed if the prioTX is below a (pre-)configured priority level p_preempted.
Moreover, the interference caused by the simultaneous transmission of pre-empted UE subject to reduced power is negligible in some cases. According to current agreements, the definition of the overlapping condition includes both full and partial frequency domain overlap in the same slot. There are scenarios where the pre-empted portion of a reserved resource is very small. As shown in Figure 3, assume 20 sub-channels are reserved by UE1 (the pre-empted UE) for future transmission, and only one sub-channel (R3) is pre-empted by UE2 (the pre-empting UE).  The overlapped portion is only 5%. In this case, if there is not enough time or resource for re-selection, and if the pre-empted UE is still allowed to transmit with reduced power according to Proposal 1 and Proposal 2, then the interference caused by the simultaneous transmission is very small since the overlap portion is only 5%.
Observation 1: In some partial frequency domain overlap cases, the interference caused by the simultaneous transmission of pre-empted UE with reduced power is negligible.
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[bookmark: _Ref37259337]Figure 3 Example of pre-empted portion
The interference between the pre-empted and pre-empting UEs can be minimized by adjusting the power reduction coefficient. The power reduction coefficient  can be determined by the difference between the priorities  and , where  is the value of the priority received in SCI sent by the pre-empting UE, and  is the priority of the pre-empted UE, i.e. [dB].
Proposal 3: The power reduction coefficient is a function of the difference between the priorities of the pre-empted and pre-empting UEs.

We provide the Text Proposal for the newly added section 8.1.6 of TS 38.214, as following. Note that T3 is defined in our TP for mode 2 general operation in [5].
------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.x		UE procedure for pre-emption mechanism 
In resource allocation mode 2, a UE re-determines a power for a PSSCH transmission in PSSCH transmission occasion i if it meets the following conditions:
a)	the UE sends an SCI format 0-1 in slot t1 (t1 < i), and "Resource reservation period" field, if present, and "Priority" field in the sent SCI format 0-1 indicate the values  and , respectively according to Clause [TBD] in [3, TS 38.213];
b)	the UE receives an SCI format 0-1 in slot t2, where t2 is within the range of  [t2-W, i-], where W=32 slots and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 0-1 indicate the values  and , respectively according to Clause [TBD] in [3, TS 38.213];
c)	the RSRP measurement performed, according to clause 8.4.2.1 in [4, TS 38.214] for the received SCI format 0-1, is higher than  ;
d)	the priority value  is higher than the give value of the transmission of the UE 
e)	the slot i both reserved by the received SCI and the SCI of the transmission UE.   
The power can be calculated as:
 [dBm]
 where
-	 is defined in Clause 16.2.1 [3, TS 38.213]
-	 is determined by the difference between the priorities  and , where  is the value of the priority received in SCI sent by the pre-empting UE, and  is the priority of the pre-empted UE.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without the addition of the proposed contents, the pre-emption mechanism is inefficient.
2.2 Resource re-selection for periodic reservation
As the “FFS whether/how to extend it to periodic reservations” in the agreement shows, one remaining issue is about the pre-emption operation under the periodic reservation case, which is illustrated in Figure 4 , and is explained as follows: assume UE#1 performs initial transmission in the resources at m0 (i.e., R1#0), and signals a group of periodic resources in slots m1(R1#1), m2(R1#2), m3(R1#3), …. Assume UE#1 detects a SCI from other UE during the time interval (m0, m1), and this SCI pre-empts R1#2. According to the existing agreements, resource reselection for UE#1 is performed, and new resource R1’#2 will be reselected in period #2. As for the other reserved but not pre-empted resources, i.e., R1#3, R1#4, there are two alternatives:
· Alt 1: UE#1 re-selects resources for other reserved but not pre-empted resources (R1’#3 and R1’#4)  
· Alt 2: UE#1 still use the reserved but not pre-empted resources (R1#3 and R1#4)  
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[bookmark: _Ref37261613]Figure 4 Example of re-selection operation under periodic reservation case
The key difference between Alt 1 and Alt 2 is whether it is necessary to re-select a new group of periodic resources R1’#3, R1’#4 or return to use the already reserved resource R1#3 and R1#4. Note that R1#3, R1#4 are already signalled, so they cannot be used by other UEs. So if Alt1 is adopted, the UE will signal two groups of resources, i.e., R1#3, R1#4, R1’#3, R1’#4, thus causing waste of resources. Moreover, Alt1 may cause accumulated latency since R1’#3 may be later than R1#3. Therefore, Alt2 is preferred and the following is proposed:
Proposal 4: UE performs a resource re-selection for a reserved but pre-empted resource only in one period instead of all periods under the periodic reservation case.
3 Conclusions 
In this contribution, we discussed the resource pre-emption mechanism for Mode 2. We propose:  
Proposal 1: If there is not enough time or resource for re-selection within PDB, the pre-empted UE is allowed to transmit with reduced power on the reserved but pre-empted resource instead of triggering resource re-selection.
Proposal 2: Transmission with power reduction of the pre-empted UE is only allowed if the prioTX is below a (pre-)configured priority level p_preempted.
Observation 1: In some partial frequency domain overlap cases, the interference caused by the simultaneous transmission of pre-empted UE with reduced power is negligible.
Proposal 3: The power reduction coefficient is a function of the difference between the priorities of the pre-empted and pre-empting UEs.
[bookmark: _GoBack]Proposal 4: UE performs a resource re-selection for a reserved but pre-empted resource only in one period instead of all periods under the periodic reservation case.
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