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Introduction
In [1], RAN4 asked RAN1 to address the issue of CSI-RS for L3 measurement that is pre-empted by DCI format 2_1.
	1. Overall Description:
RAN4 would like to kindly inform RAN1 that RAN4 has identified one issue when CSI-RS for layer 3 measurement is pre-empted by DCI format 2_1. Because the CSI-RS are also intended to be received by neighbouring cell UEs which are unable to monitor DCI format 2_1 transmitted from their neighbouring cells, these UEs may naively try to measure the CSI-RS from actually other signals, leading to performance degradation. 
2. To RAN WG2 group. 
ACTION: RAN4 kindly ask RAN1 to resolve the issue when CSI-RS for L3 measurement is pre-empted by the DCI format 2_1.



In this contribution, we discuss the possible specs’ changes that could address the issue of CSI-RS for L3 measurement is pre-empted by the DCI format 2_1.
Discussion
DL pre-emption is adopted in NR Rel-15 to enable dynamic multiplexing between URLLC and eMBB UEs. A UE that detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE will assume that no transmission to the UE is present in PRBs and in symbols that are indicated by the DCI format 2_1.
However, as highlighted below in the text from TS38.213, it was clear for RAN1 that some signals (such as SS/PBCH blocks) shouldn’t be pre-empted to avoid impacting the system performance.
	[bookmark: _Hlk30612715]11.2 Interrupted transmission indication
If a UE is provided DownlinkPreemption, the UE is configured with an INT-RNTI provided by int-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured with
-	a set of serving cells by int-ConfigurationPerServingCell that includes a set of serving cell indexes provided by corresponding servingCellId and a corresponding set of locations for fields in DCI format 2_1 by positionInDCI
-	an information payload size for DCI format 2_1 by dci-PayloadSize
-	an indication granularity for time-frequency resources by timeFrequencySet
If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols that are indicated by the DCI format 2_1, from a set of PRBs and a set of symbols of the last monitoring period. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks.



SS blocks were excluded from pre-emption because they are used for synchronization and initial access for all UEs. If SS blocks are pre-empted, many UEs would fail to receive system information, or even perform initial access correctly [2]. Another reason to exclude pre-emption of SS blocks is that it would lead to issues with L3 mobility. As DCI format 2_1 is only broadcasted within each cell, UEs in other neighbouring cells have no chance to monitor it to know whether the pre-emption happened. However, SS blocks are used by UEs in neighbouring cells for the purposes like cell search, measurement, handover, CGI reading, cell re-selection, etc.
As identified by RAN4 LS [1], same issue happens for CSI-RS for L3 measurement, which is configured in the CSI-RS-ResourceConfigMobility information element. As illustrated in Figure 1, a UE in Cell#2 has to measure CSI-RS transmitted from Cell#1, but is not able to read DCI format 2_1 broadcasted by Cell#1. Therefore, this UE has no idea about the pre-emption on CSI-RS and may attempt to measure the RSRP from some signals other than CSI-RS. When this happens, UE behaviour becomes unpredictable.
Observation 1: CSI-RS for L3 measurement is also required by UE in neighbouring cells, but it is not precluded from pre-emption in TS38.213.
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[bookmark: _Ref40204910]Figure 1: UEs has to measure CSI-RS transmitted from Cell#1 but is not able to read DCI format 2_1 broadcasted by Cell#1.

To avoid issues with CSI-RS for L3 measurement when DL pre-emption feature is deployed, it is very important to preclude CSI-RS for L3 measurement from the pre-emption.
Proposal 1: CSI-RS for L3 measurement is excluded from DL pre-emption.

The following TP for TS38.213 can be adopted to integrate the above proposal into RAN1 specifications.
	<Unchanged part omitted>
11.2 Interrupted transmission indication
If a UE is provided DownlinkPreemption, the UE is configured with an INT-RNTI provided by int-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured with
-	a set of serving cells by int-ConfigurationPerServingCell that includes a set of serving cell indexes provided by corresponding servingCellId and a corresponding set of locations for fields in DCI format 2_1 by positionInDCI
-	an information payload size for DCI format 2_1 by dci-PayloadSize
-	an indication granularity for time-frequency resources by timeFrequencySet
If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols that are indicated by the DCI format 2_1, from a set of PRBs and a set of symbols of the last monitoring period. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks and CSI-RS that is configured in the high layer parameter CSI-RS-ResourceConfigMobility.

<Unchanged part omitted>



Conclusions
In this contribution, we discussed the issue raised in RAN4 LS on pre-emption of CSI-RS for L3 measurement, and we have the following observation and proposal:
Observation 1: CSI-RS for L3 measurement is also required by UE in neighbouring cells, but it is not precluded from pre-emption in TS38.213.
Proposal 1: [bookmark: _GoBack]CSI-RS for L3 measurement is excluded from DL pre-emption. 
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