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1 Introduction
In [1], we brought a new issue on the inter-action between 2 features: CSI-RS L3 measurement and URLLC. To serve URLLC UEs with a very low latency requirement, network may have to over-write some REs already scheduled to non-URLLC UEs by URLLC data. Then, the technique called ‘pre-emption’ could be used to inform those non-URLLC UEs about some REs that were over-written and can be discarded in later decoding process. In current RAN1 spec TS38.213, it has clearly specified that SSB cannot be pre-empted. However, CSI-RS for L3 measurement was not mentioned. 
In last RAN4 meeting, this issue was discussed with options captured in the WF [2] as follows:
	· Option 1: The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement.
· FFS whether to send LS to RAN1
· Option 2: RAN4 wait for RAN1’s design on the pre-emption principle.
· Other option is not precluded


In this paper, we discuss this issue. 
2 Discussion
Pre-emption is a mechanism to tell UE which REs was actually over-written by URLLC signals, after the REs were transmitted. A pre-emption indication will be broadcasted to UEs in the same serving cell through DCI format 2_1 with INT-RNTI, as captured below from TS38.212.
	[bookmark: _Toc19798782][bookmark: _Toc26467253]7.3.1.3.2	Format 2_1
DCI format 2_1 is used for notifying the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE. 
The following information is transmitted by means of the DCI format 2_1 with CRC scrambled by INT-RNTI:
-	Pre-emption indication 1, Pre-emption indication 2, …, Pre-emption indication N. 
The size of DCI format 2_1 is configurable by higher layers up to 126 bits, according to Subclause 11.2 of [5, TS 38.213]. Each pre-emption indication is 14 bits.



The detailed UE procedures in physical layers are described in TS38.213. We will not mention those details in this paper, but only highlight one thing related to SSB. In TS38.213, it has clearly specified that the SSB cannot be pre-empted.
	[bookmark: _Toc12021491][bookmark: _Toc20311603]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. 



As we know, SSB is one very important reference signal that can be used for multiple purposes. There could be multiple reasons to preclude SSB in the pre-emption. In our understanding, one of the reasons is that pre-emption on SSB would lead to one serious issue on L3 mobility. Because DCI format 2_1 is only broadcasted within each cell, UEs in other neighboring cells have no chance to monitor it and to know whether the pre-emption happened. Same time, SSBs are broadcasted to not only UEs in the same cell but also UEs in neighboring cells for the purposes like cell search, measurement, handover, CGI reading, cell re-selection … etc. Therefore, SSB should never be pre-empted in order to support L3 mobility purposes.
[bookmark: _Ref31228914]Observation 1: In current TS38.213 it has clearly specified that the SSB cannot be pre-empted. 
[bookmark: _Ref31228915]Observation 2: One of the reason to preclude SSBs in the pre-emption is that SSBs are also required by neighboring cells UEs for L3 mobility purposes. These UEs are not able to monitor DCI format 2_1 from their neighboring cells.

Same issue happens for CSI-RS for L3 measurement. 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 tried to measure the RSRP from some signals other than CSI-RS. When this happens, UE’s measurement results becomes useless and network may make the wrong decision in handover, PSCell addition or SCell activation based on UE’s report. However, TS38.213 only precludes SSB, leaving the risk on CSI-RS for L3 measurement.
[bookmark: _Ref31228916]Observation 3: CSI-RS for L3 measurement is also required by UE in neighboring cells, but it is not precluded in TS38.213 at this moment. 

[image: ]
[bookmark: _Ref37370748]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 make CSI-RS for L3 measurement work properly when URLLC feature is deployed, it is very important to also preclude CSI-RS for L3 measurement in the pre-emption. In last meeting, one idea is to address this issue in RAN4 RRM spec. Theoretically, this approach also resolves the issue, but it is not recommended. In our view, TS38.213 already has already addressed the similar issue for SSB. Therefore, it is better to address this issue together with SSB in TS38.213 for spec consistency and for easier maintenance in the future. RAN4 can leave the issue on whether to revise R15 spec or R16 spec to RAN1. 
[bookmark: _Ref31228920]Proposal 1: The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. Send an LS to RAN1 to update TS38.213.

3 Summary
In this paper, we discuss the issue of pre-emption on CSI-RS for L3 measurement. We have the following observations and proposal.
Observation 1: In current TS38.213 it has clearly specified that the SSB cannot be pre-empted.
Observation 2: One of the reason to preclude SSBs in the pre-emption is that SSBs are also required by neighboring cells UEs for L3 mobility purposes. These UEs are not able to monitor DCI format 2_1 from their neighboring cells.
Observation 3: CSI-RS for L3 measurement is also required by UE in neighboring cells, but it is not precluded in TS38.213 at this moment.
Proposal 1: The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. Send an LS to RAN1 to update TS38.213. 
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