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1. Introduction
In last RAN1#94 meeting, an LS [1] has been sent to RAN4 to inform RAN4 of RAN1’s working assumption in the UE behaviour when there is a collision of RRM measurement resources for intra-frequency neighbour cell measurements with uplink transmissions in serving cell in FR1 TDD. The contents are as following:
RAN1 has discussed collision of RRM measurement resources for intra-frequency neighbour cell measurements (i.e. SS/PBCH blocks or CSI-RS for mobility) with uplink transmissions in serving cell in FR1 TDD and has agreed the following as working assumption
	Working asusmption:

· In frequency range 1 unpaired spectrum, UE is not required to perform intra-frequency neighbour cell RRM measurement over SSB or CSI-RS for mobility when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in at least one of the symbols where the SSB or CSI-RS for RRM measurement on neighbour cell is transmitted.

· Note: this is not intended to have any impact on existing overlapping/overwriting rules related to SFI


…
To RAN4: 
RAN1 would like kindly ask RAN4 to consider the above RAN1 working assumption and provide feedback if there is any concern. 
This paper provide some analysis.

2. Discussion
The scenario was discussed in section 2.1 in [2]. The purpose of this assumption is try to provide a guidance for UE behavior when colliding happens. The basic problem is flexible symbol can be configed both as uplink and downlink on a per-UE basis while a UE can not do DL measurement if being configured to do UL transmission in the serving cell. The background and figure was referenced: 
For serving cell, the RRM-RS is allowed to be configured in the DL slots/symbols or flexible slots/symbols configured by semi-static DL/UL assignment or dynamic SFI. For neighboring cell RRM measurement, if the SS block or CSI-RS for RRM measurement are also transmitted in the time instance which are DL slots/symbols and flexible slots/symbols of the serving cell as shown in Figure 1, then the RRM measurement for neighboring cell still could be performed.
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Figure 1: RRM measurement for neighboring cell

There can be multiple scenarios where the SSB or CSI-RS configured for RRM measurement in the neighbor cells colliding with serving cell UL symbol or UL slots.
Case 1: Neighbor cell CSI-RS for RRM colliding with serving cell UL symbol/slot
…
Case 2: Neighbor cell SSB for RRM colliding with serving cell UL symbol/slot
...
Then there is a choice has to be made by UE to ensure a unified behavior: 

Option 1 : Ensuring the UL transmission according to UL grant using certain DCI format,
Option 2 : Ensrue RRM measurement of neighboring cell ;
The working assumption is agreed that opiton 1 is chosen. The UL transmission was chosen as having a higher priority than RRM measurment of neighboring cell.
One of the KEY REASON RAN1 would use this assumption is try to ensure some high prioity service in serving cell could be transmitted within SMTC window and do not have to wait until the end of SMTC, to achieve a reasonable trade off between serving cell service and intra-frequency measurment. This is a possible scenario in real network and a consisent behavior is needed.
Admittedly, this option would have impact for RRM measurment since some measurment occasions were abandoned. However, still other measurment occasions during measurment period should still be able to be used. Take the following requirment from 38.133 as an example :
Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(Frequency FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max[ 200ms, ceil( 5 x Kp) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle

	NOTE 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


As shown above, the measurement reference signals are transmitted multiple times in each measurement period. If the network expecta reasonable measurement accuracy and handover behavior, escessive collisions is not a reasonable configuration, the scheduler at the gNB should guarantee there are sufficient measurement occassions in a measurement period. The RRM requirments need not be satisified under any corner circumstances. It is believed that this should not be regarded as a feasibility problem.
As the possible prblem of cross interference between UEs in the flexble symols, this is not a new issue and was introduced from the time flexible symbols were introduced. We also do not consider this anyway.
So it is proposed to feedback to RAN1 that no feasibility problem is rasied. We may have more discussion of whether some RAN4 spec changes is needed, although no clear revision is forseen at current stage.

3. Conclusion
It is propose to feedback to RAN1 that no feasibility problem is rasied by this working assumption. 

More discussion of whether some RAN4 spec changes is needed could be considered, although no clear revision is forseen at current stage.

References
[1] R4-1812010, LS on collision of RRM measurement resources with uplink transmissions in FR1 TDD, RAN1, RAN4#88bis
[2] R1-1808218, Remaining issues on mobility procedure, vivo, RAN1#94
 1 / 3

D
D
D
D
D
D
D
D
X
X
X
X
X
X
D
D
D
D
D
D
D
D
X
X
X
X
X
X
Serving cell
Neighboring cell
SSB1
SSB2



