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1. Introduction
In 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 assumption:

· 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. 
In RAN4#88bis, [3] was presented and propose no feasibility issue. Some papers were submitted to show some kind of concerns. In this paper, the contents of [3] was updated some comments and answers were provided to clarify the concerns in other papers. In current paper, an update of analysis is provided and concerns were addressed, the conclusion of [3] is kept that no feasibility problem is foreseen.
2. Discussion
Background
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.


Impact to measurment requirments :

Admittedly, this option would have impact for RRM measurment since some measurment occasions have to be abandoned. 
It has been observed in [4] that :

Observation 1: If following the principle proposed by the LS, the current intra-frequency cell identification (including measurement) requirements will be revised.

Another observation in [5] is that :

· Observation 1: It is difficult to finalize RRM core requirements for uplink transmission colliding issue associated with RRM measurement resources in Rel-15.
Since it may not easy to revise the equations to account for the uplink transmissions. In order to address this collsion scenario, some verbal clarifications could be considered for this, to say that under the collision condition the requirments could be relaxed according to the resources used for uplink transmission. This should not a too complex and difficult work.
Theoratically, excessive collsions could significantly exasberate the measurment accuracy. However, if the network expect reasonable measurement accuracy and handover behavior, excessive collisions is not a reasonable configuration, the scheduler at the gNB should guarantee there are sufficient measurement occassions in a measurement period. 
As the finalizing time as mentioned in [5], by simple clarification this kind of collision problem could be properly addressed. The release applicablity and test could discussed later and not necessarily delay the spec procedure.
In all, it is believed that this should not be regarded as a feasibility problem. 

Observation 1: Even the measurment requirments may need to be relaxed for this collsion scenario, this could be done by simple clarification, and no impact for overall spec progress.
Scheduling restriction simultaneousRxDataSSB-DiffNumerology
In both [4] and [5], it has been mentioned there is a scheduling restriction when simultaneousRxDataSSB-DiffNumerology is not supported, the measurment is prioritized compared to scheduling. However, during RAN1 discussion this condition is already considered and the behavior described in LS is only considered in the case that this IE is supported. In the case where scheduling restriction is not applicable within the SMTC in FR1, which includes the case where same numerology is used for SSB and data, as well as the case where different numerology between SSB and data is used but UE supports simultaneousRxDataSSB-DiffNumerology. So the working assumption is no contridiction with the behavior that has been set in RAN4.
Observation 2: Current working assumption does not contridict the Scheduling restriction related to simultaneousRxDataSSB-DiffNumerology.
UE-UE interference
In [4] it has been argued that UE-UE interference would be present as in following :
Observation 2: If following the principle proposed by the coming LS, the UE-UE interference is not negligible in frequency range 1 unpaired spectrum.
However, as in [3] mentioned, this cross interference between UEs in the flexble symols is not a new issue and was introduced from the time flexible symbols were introduced. Challenge this use case is actually challenge a much basic physical layer design. 
Observation 3 : Challenge this use case because of UE-UE interference is actually challenge a much basic physical layer design and may not appropriate.
So it is proposed to feedback to RAN1 that no feasibility problem is rasied. 

3. Conclusion

In this paper, the contributions submitted before was analyized and the following observations were provided :
Observation 1: Event the measurment requirments may need to be relaxed for this collsion scenario, this could be done by simple clarification, and no impact for overall spec progress.

Observation 2: Current working assumption does not contridict the Scheduling restriction related to simultaneousRxDataSSB-DiffNumerology.
Observation 3 : Challenge this use case because of UE-UE interference is actually challenge a much basic physical layer design and may not appropriate.
It is propose to feedback to RAN1 that no feasibility problem is rasied by this working assumption. 
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