3GPP TSG RAN WG1 #106bis-e		                                      R1-2109392
e-Meeting, October 11th – 19th, 2021


Source: 	     Xiaomi
[bookmark: Title]Title:		Discussion on collision between temporary RS and other signalling
Agenda item:    8.13.3
[bookmark: DocumentFor]Document for:  Discussion 

Introduction
In RAN1#106e meeting, the efficient activation and de-activation mechanism for SCell was heatedly discussed. Good progress was achieved especially for the temporary RS triggering command. The following agreements on the content of activating MAC CE were achieved during last meeting:

	Agreement 
To trigger temporary RS, 
· MAC-CE at least provides the following information:
· temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells, respectively, while no temporary RS is to be triggered on the other to-be-activated SCells.
· The following information can be provided by RRC for temporary RS for each SCell
· The number of RS bursts and the gap length between the RS bursts (Opt 2.3.3)
· Triggering offset of temporary RS (Opt 2.3.4)
· QCL information (Opt 2.3.5)
· [bookmark: OLE_LINK10]FFS: the maximum number of temporary RS per cell/per UE
Note: Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0, 1, or more temporary RS can be provided for each configured SCell




In the current specification, there are some cases wherein symbols or slots is not available for temporary RS:
· UL symbol or UL slot configured by TDD UL DL configuration
· CRS from a co-existence LTE system
· SSB
In this contribution, we provide our views on collision between temporary RS and the invalid resources. 
Discussion
As mentioned in our companion contribution, the following parameter is needed in order to achieve a completed configuration on TRS: [1]
· Serving cell index
· BWP ID
· QCL information
· TRS-info
· NZP CSI RS resources
· AperiodicTriggeringOffset
Furthermore, additional parameters are needed for temporary RS configuration. As agreed in RAN1#106 e-meeting, at least the number of burst and gap between two bursts are needed on top of the above parameter list. Currently, there are two directions to define the MAC CE, which are listed as below: [2]
· Alt 1: Bitmap approach in MAC-CE
· Alt 2: Reuse A-TRS triggering framework
Considering a UE can be configured up to 31 secondary serving cells, 1 additional information bit for temporary RS triggering may lead to 31 bits overhead. On the other hand, the combinations of temporary RS configuration should cover most of scenarios in order to achieve reasonable flexibility. The penalty is huge or even unacceptable overhead for indication signalling.
Regarding the gap value, it is only needed when two temporary RS bursts is indicated by the MAC CE. It only bring additional overhead in vain if the gap between two bursts is always considered despite of the number of bursts. Furthermore, in order to avoid potential conflicts with potential invalid symbols/slots, e.g. semi-static UL slots/symbols, symbols used for SSB/type0-CSS, the CRS symbols if LTE-NR co-existence is deployed, multiple GAP values need to be indicated. 
On the other hand, the minimum requirement between two temporary RS bursts are still under discussion in RAN4, i.e. either 2 slots or 2 ms. The key point for two bursts transmission/reception is that UE and gNB have a common understanding on the GAP between two indicated temporary RS bursts. 

Proposal 1: The gap length between the RS bursts doesn’t need to be configured via RRC signalling.

As mentioned above, there are some invalid symbols which are unavailable for temporary RS. 
· UL symbol or UL slot configured by TDD UL DL configuration. The semi-static TDD UL-DL configuration can be obtained via SIB1 and/or UE dedicated RRC signalling. If temporary RS sample or temporary RS burst conflicts with semi-static UL symbols/slots, gNB cannot transmit it on those UL symbols. 
· CRS from a co-existence LTE system. NR UE can recognize the CRS via RateMatchingPatternLTE-CRS. If the temporary RS burst conflicts with LTE-CRS, the performance of temporary RS would be degraded because of the strong interference from LTE CRS.
· SSB
Once the temporary RS conflicts with the unavailable symbol or slots, one straightforward mechanism is to postpone the conflicting temporary RS to the nearest available slots.  There are two benefits via this mechanism:
· Reduce the overhead on triggering temporary RS as less information is needed.
· Save the efforts at gNB side as it doesn’t need to consider the complicated issue between temporary RS and unavailable symbols.


Figure 1: Example on postponing the conflicting temporary RS burst to the available DL slots
Proposal 2: When the temporary RS burst conflicts with the unavailable symbols, postpone the victim temporary RS burst to the nearest available slots.

Conclusion

In this contribution, we discuss the issues on collision between temporary RS and unavailable symbols.  Based on the discussion, our proposals are summarized as follows:
Proposal 1: The gap length between the RS bursts doesn’t need to be configured via RRC signalling.
Proposal 2: When the temporary RS burst conflicts with the unavailable symbols, postpone the victim temporary RS burst to the nearest available slots.
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