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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In Aug. 2018 meeting, an LS on collision of RRM measurement resources with uplink transmissions in FR1 TDD single carrier case [1] was sent to inform RAN4 the working assumption that had been made by RAN1: 
	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


The working assumption is now captured in RAN1 spec TS38.213 [2] as follows:
	For unpaired spectrum operation for a UE on a cell in a frequency band of FR1, and when the scheduling restrictions due to RRM measurements [10, TS 38.133] are not applicable, if the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit in a set of symbols, the UE is not required to perform RRM measurements [10, TS 38.133] based on a SS/PBCH block or CSI-RS reception on a different cell in the frequency band if the SS/PBCH block or CSI-RS reception includes at least one symbol from the set of symbols.


Furthermore, RAN1 further discussed the half-duplex CA case and sent the LS to RAN4 in Nov. 2018 meeting:  
	RAN1 has discussed RRM measurements in a half-duplex UE operating with carrier aggregation, and reached the proposal tabulated below. RAN1 would respectfully ask RAN4 to review this proposal:
•	When the scheduling restrictions due to RRM measurements are applicable, half-duplex CA UE does not transmit in UL in one cell, if the UL transmission would collide with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell. RRM measurements in SMTC window are always protected.
•	When the scheduling restrictions due to RRM measurements are NOT applicable, if the half-duplex CA UE is scheduled by DCI (Dynamic U) to transmit in UL in one cell, and if the UL transmission collides with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell, UE is not required to perform RRM measurements on the colliding SSB symbols. 
•	RRM measurements during the symbols indicated in ssb-PositionInBurst are always protected.
•	Note: One cell and another cell are both serving cells for the UE


In this paper, collision of RRM measurement resources with uplink transmissions in FR1 TDD in both single CC and multiple CCs cases are discussed from RAN4 perspective.
2	Discussion  
Based on current RAN1 spec TS38.213 [2], the RAN1 working assumption specified in Section 11.1.1 only consider the FR1 TDD single carrier case “when the scheduling restrictions due to RRM measurements [10, TS 38.133] are not applicable.” Besides, in Nov. LS [3], RAN1 already concluded that “when the scheduling restrictions due to RRM measurements are applicable, half-duplex CA UE does not transmit in UL in one cell,” which clearly sets a boundary between RAN1 and RAN4 scope. 
[bookmark: _Ref5032701]Observation 1: RAN1 spec only prioritize UL transmission when the scheduling restrictions due to RRM measurements are not applicable.  

That is to say, as shown in the Fig. 1, RAN1 spec does not prohibit RAN4 to enlarge its scope of scheduling restrictions.
[bookmark: _Ref5032703]Observation 2: RAN1 spec does not prohibit RAN4 to enlarge its scope of scheduling restrictions.
 [image: cid:image011.png@01D4D7F3.10457840]
[bookmark: _Ref528444947][bookmark: _Ref981068]Figure 1. RAN1 spec does not prohibit RAN4 to enlarge its scope of scheduling restrictions.

In last meeting, some UE vendors had already pointed out their concerns if RAN4 doesn’t prioritize RRM measurements over UL transmission within SMTC window duration [4]. When UE detects a DCI format 0_0, DC format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 and is requested to transmit UL and abort the intra-frequency measurement on SSB symbols to be measured, the required sample number N defined in current Section 9.2.5 and Section 9.2.6 in TS38.133 for UE to meet the measurement accuracy will not be guaranteed. The RRM measurement accuracy of other UEs on the same frequency may also be impacted. Therefore, we suggest to extend scope of scheduling restrictions in RAN4 spec and propose
[bookmark: _Ref5032716]Proposal 1: In a FR1 TDD band, UE is not requested to transmit UL on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. 

Considering that scheduling restrictions in FR1 need to be specified due to different reasons and very complex, the corresponding principles are shown in below tables for companies to check.

	UE does not support simultaneousRxDataSSB-DiffNumerology
	Same SCS
	Different SCS

	TDD
	UL restriction
	UL/DL restriction

	FDD
	No restriction
	DL restriction



	UE supports simultaneousRxDataSSB-DiffNumerology
	Same SCS
	Different SCS

	TDD
	UL restriction
	UL restriction

	FDD
	No restriction
	No restriction


 Figure 2. Scheduling restrictions in FR1.
The corresponding changes are captured in our CR [5].

3	Summary 
In this contribution, we observe that
Observation 1: RAN1 spec only prioritize UL transmission when the scheduling restrictions due to RRM measurements are not applicable.
Observation 2: RAN1 spec does not prohibit RAN4 to enlarge its scope of scheduling restrictions.

And we propose
Proposal 1: In a FR1 TDD band, UE is not requested to transmit UL on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration.
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