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1. Introduction

RAN2 sent a LS on collision of RRM measurement resources with uplink transmissions in FR1 TDD [1]. The content is duplicated as below,
	1. Overall Description:

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
2. Actions:

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



The LS was delayed for two meeting cycles since RAN4 decided to focus on the most essential issues and not handle any new incoming LS from other RAN group before Dec. 2018. Lack of the feedback from RAN4, RAN1 made the following clarification in subclause 11.1.1 of TS 38.213, to clarify that the working assumption applies only when the scheduling restrictions due to RRM measurements [9.2.5.3, TS38.133] is not applicable [R1-1814101].
“For unpaired spectrum operation for a UE on a cell in a frequency band of frequency range 1, and when the scheduling restrictions due to RRM measurements [9.2.5.3, TS38.133] is 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.”
The added sentence means that UE shall follow the scheduling restriction specified in RAN4. This contribution provides the analysis on this LS.
2. Discussion
In intra-frequency measurement, the actual transmitted SSB may be different for each cell. An example is shown in Figure 1, cell#1 is serving cell where SSB#0 is transmitted and SSB#1 is not transmitted, while in the same frequency layer, SSB#1 is transmitted in cell#2. According to the principle proposed by the LS, if UE detects a DCI format 0_0, DC format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL, and the UL transmission collides with the SSB or CSI-RS resources of neighbour cell, this UE will continue the UL transmission and abort the intra-frequency measurement. 
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Figure 1: different actual transmitted SSBs between cells in the same frequency layer
As we know, UE doesn’t know the actual SSB location of the neighbour cell. Thus UE needs to keep trying to detect PSS/SSS during the whole SMTC window. If UE stops detecting and measuring at the moment shown in Figure 1, then the cell detection or measurement opportunities of cell#2 will decrease. From cell identification requirement point of view, the requirements shall be revised, and the requirements shall be relaxed. Of course, the worst case is that the cell #2 is never detected.
Observation 1: If following the principle proposed by the LS, the current intra-frequency cell identification (including measurement) requirements will be revised.
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Figure 2. Example from two UEs point of view
Continue with the above example, if there is another UE (e.g., UE2), which is close to UE1 in the same serving cell (Cell1). If UE2 is configured to perform RRM measurement on the same frequency as UE1. UE1 detects a DCI format triggering it to transmit in UL in the symbols where the SSB#1is transmitted. If UE1 follows the principle proposed by the LS, it will continue the UL transmission and abort the intra-frequency measurement. However UE2 doesn’t detect a DCI triggering UL transmission, so UE2 will continue the reception and perform SSB detection/measurement at the same moment. It is possible that UE2 receives the SSB symbols transmitted by network and the signals transmitted by UE1 as well (shown in Figure 2). Obviously the signals transmitted by UE1 shall be regarded as interference in TDD scenario from UE2 point of view. The interference will be tremendous especially the two UEs are close to each other. Consequently the intra-frequency measurement performance will be degraded.
Observation 2: If following the principle proposed by the coming LS, the UE-UE interference is not negligible in frequency range 1 unpaired spectrum.
Based on the two observations, the principle proposed in the LS seems not a very appropriate method. Recalling the scheduling availability rule with different numerology, the measurement is prioritized compared with scheduling [TS38.133].
	[TS38.133]

For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement

-
If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
-
If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.


At TDD case in the LS, the maximum timing deference between two neighbor cells (which have overlapping coverage) from UE side is 33us. Thus the restriction can be specified as below:

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, UE is not required to transmit in uplink on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration.
Proposal: In frequency range 1 unpaired spectrum, 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 for RRM measurement on neighbor cell is transmitted, UE is not required to transmit in uplink on the SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration.
The draft LS reply is provided in [R4-1901235].
3. Conclusions

This contribution provides the consideration on LS on gap-assisted serving cell measurement. The following proposal is proposed:
Observation 1: If following the principle proposed by the LS, the current intra-frequency cell identification (including measurement) requirements will be revised.
Observation 2: If following the principle proposed by the coming LS, the UE-UE interference is not negligible in frequency range 1 unpaired spectrum.
Proposal: In frequency range 1 unpaired spectrum, 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 for RRM measurement on neighbor cell is transmitted, UE is not required to transmit in uplink on the SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration.
The accompany LS reply is provided in [R4-1901235]. 
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