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1. Introduction
In this contribution, some remaining issues on RRM measurement are discussed.
Note: this contribution is a revision of R1-1803810.
2. Discussion
2.1. CSI-RS reception during DRX
	Agreements:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time

· Note exact definition of C-DRX active time depends on RAN2
· In this context the active time referred by RAN1 relates to the time when UE is monitoring PDCCH in onDuration or due to any timer triggered by gNB activity 
· I.e. when any of ‘onDurationTimer’, ‘drx-InactitivityTimer’ or ’ drx-RetransmissionTimer’ is running
· FFS:
· whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation

· whether UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time 


According the above agreement in [2], UE is not required to measure CSI-RS for L3 mobility outside the active time. It is proposed in [3] that the network can stop the CSI-RS transmissions during the inactive period of C-DRX UE to reduce the overhead. However, in real deployment, the CSI-RS is usually shared with multiple UEs (including UEs of neighbor cell or other TRPs), thus generally it is not applicable to dynamically turn on/off the CSI-RS only if a UE goes into inactive period. Moreover, from UE perspective, UE may still wake up and measure CSI-RS during inactive period due to some reasons according to its implementation. Therefore, we propose that
Proposal 1: UE can assume that the configured CSI-RS resources for L3 mobility are present outside the active time. 
2.2. Collision of neighbor cell RRM measurement occasions and serving cell UL/flexible symbols

For serving cell, the RRM is allowed to be measured in the DL slots/symbols and 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 can 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 SSB for RRM colliding with serving cell UL symbol/slot

Although the flexible symbols containing SSB transmisison cannot be overwritten to uplink in serving cell, the SSB transmission may collide with serving cell UL symbol/slot in the following cases. 

Case 1-1: Differnt semi-static DL/UL configuraitons are used in serving and neighbor cells

For the RRM measurement with SSB, when the serving cell and neighboring cell use different semi-static DL/UL configurations, the SSB symbols in the neighboring cell may conflict with the transmission directions in the corresponding symbols in the serving cell. 

Case 1-2: Same semi-static DL/UL configurations but different SSB transmisison occasions are used in serving and neighbor cells

If the serving cell and neighboring cell use the same semi-static DL/UL configurations, the configured SSB transmission occasions may be different for these two cells. Such configuration may be used to improve the SINR for SSB detection. E.g. neighboring cell configures SSB transmission in the flexible symbols as shown in Figure 1. There is no SSB tranmisssion in the corresponding symbols in the serving cell. When the tranmisssion directions in these symbols in the serving cell is overwritten to UL direction by dynamic SFI, there will be a confliction between the serving cell UL transmission and neighboring cell RRM measurement.

Case 1-3: Serving cell and neighbor cells do not have aligned radio frame number 
In addition, even if the serving cell and neighboring cell use the same semi-static DL/UL configuration and SSB configuration, the two cells may not have the aligned radion frame number. Note that in this case the serving cell and neighbor cell are still synchronous in terms of subrame and symbol boundary. Since the SSBs are transmitted every multiple radio frames, there may also be conflicted transmission directions in the serving cell and neighboring cell.

Case 2 : Neighbor cell CSI-RS for RRM colliding with serving cell UL symbol/slot

For the RRM measurement with CSI-RS, even when the serving cell and neighboring cell are synchronized in time and use same semi-static DL/UL configuration and same CSI-RS configuration, if CSI-RS for RRM is configured on flexible resource, the CSI-RS measurement in the serving cell can be cancelled by dynamic SFI indicating an UL transmission direction. Therefore, the neighbor cell CSI-RS for RRM may collide with serving cell UL symbol/slot.
To solve the issue in the above cases, one option is to cancel the neighboring cell RRM measurement whenever it collides with the serving cell UL slots/symbols or the flexible slots/symbols overwritten to UL. However, if there is no UL transmission scheduled in these UL or flexible slots/symbols, the RRM measurement opportunity will be reduced. Therefore, UE should be allowed to perform neighboring cell RRM measurement in the serving cell UL or flexible slots/symbols when it is not scheduled to transmit in UL. If there is no UL data transmission scheduled in the serving cell, the UE can perform neighbor cell RRM measurement. Otherwise, the neighbor cell RRM measurement is then cancelled.  

Proposal 2: In case intra-frequency neighbor cell RRM measurement occasion collides with serving cell UL/flexible symbols, following UE behaviors are defined

· Neighboring cell RRM measurement is allowed to be performed if UE is NOT scheduled to transmit in UL in the serving cell.

· UE cancels the neighboring cell RRM measurement if UE is scheduled to transmit in UL in the serving cell.

3. Conclusion

In this contribution, we discuss some remaining issues for RRM measurement, and have the following proposal:

 REF _Ref503367654 \h 
Proposal 1: UE can assume that the configured CSI-RS resources for L3 mobility are present outside the active time.
Proposal 2: In case intra-frequency neighbor cell RRM measurement occasion collides with serving cell UL/flexible symbols, following UE behaviors are defined

· Neighboring cell RRM measurement is allowed to be performed if UE is NOT scheduled to transmit in UL in the serving cell.

· UE cancels the neighboring cell RRM measurement if UE is scheduled to transmit in UL in the serving cell.
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