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1 Introduction
In last RAN4 meeting, RAN4 discussed intra-frequency measurement gap in FR1 and FR2. Related WF [1] was submitted, but there were no any agreements. One of issues for intra-frequency measurement is UE Rx beamforming operation in FR2 whether measurement gap should be configured or not. In this contribution, we provide our view on this issue in FR2. 
2 Discussion
For RRM measurement in FR2, UE needs to change beam direction toward a serving cell to neighbor cell in SMTC duration. UE Rx beamforming should be considered. During neighbor cell measurement in SMTC, the UE cannot transmit and receive any data from serving cell. If SMTC based intra-frequency measurement is considered, UE can transmit and receive data from serving cell on symbols not containing SSB under assumptions that
· Rx beam switching time can be negligible
· UE Rx timing from serving and neighbor cells is exactly aligned as shown in Figure 1.
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Figure 1 Example of aligned Rx timing from serving and neighbor cells
In generally, Rx beam switching time is nanosecond, so it might not impact on SMTC based intra-frequency measurement. For UE Rx timing, we cannot assume that UE Rx timing between serving and neighbor cells is always aligned even though a network is synchronized. So we need to investigate SMTC based intra-frequency measurement when UE Rx timing difference is existed between serving and neighbor cells as shown in Figure 2.
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Figure 2 Example of non-aligned Rx timing from serving and neighbor cells
When UE Rx timing is not aligned, two types of timing to transmit or receive data could be observed such as ① and ② in Figure 2. UE should change beam direction to transmit or receive data for serving cell at timing ①. In this case, UE cannot fully use SS-RSRP measurement with PBCH DMRS, so SS-RSRP accuracy can be degraded. If UE fully uses PBCH DMRS for SS-RSRP, UE changes beam direction to serving cell at timing ②. In this case, UE cannot receive control channel depending on timing difference between ① and ②. Even though the timing difference could be short, it could provide some problem to receive data for serving cell due to shorter CP length in mmWave.
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Figure 3 Example of non-aligned Rx timing from serving and neighbor cells
If the timing difference occurs as opposed to Figure 2 above as shown in Figure 3, similarly there are two Rx beam switching timing such as ③ and ④. If only measurement is considered, UE can switch Rx beam after transmitting or receiving data using full slot symbols for serving cell since secondary synchronization signal is located in 3th symbol on SSB. However, considering UE mobility, UE cell searcher operation on SSB should be always or intermittently performed. For cell searcher, UE should monitor primary synchronization signal, so the searcher performance could be degraded at timing ④. If UE sweeps Rx beam at timing ③ for the searcher operation, data symbols for serving cell cannot be fully used. 
Above observations depending on UE Rx timing between serving and neighbor cells, to measure neighbor cell’s SSB, additional time margin before and after SSB symbol should be considered. In the worst case, there is no opportunity for data transmission and reception for serving cell due to the additional margin for intra-frequency measurement time. So, we propose two possible options as follows:

· Proposal : for intra-frequency measurement in FR2 with Rx beamforming, 

· Option 1: for intra-frequency measurement in FR2, UE is configured MGRP considering SMTC window duration.

· Option 2: for intra-frequency measurement in FR2, UE is not expected to transmit or receive data on SSB symbols to be measured, [1] symbol before consecutive SSB symbols, and [1] symbol after consecutive SSB symbols within SMTC window duration.

3 Conclusion 
In this contribution, we provide our views on intra-frequency measurement in FR2 with Rx beamforming. Based on observations depending on UE Rx timing between serving and neighbor cells, we propose
· Proposal : for intra-frequency measurement in FR2 with Rx beamforming, 

· Option 1: for intra-frequency measurement in FR2, UE is configured MGRP considering SMTC window duration.

· Option 2: for intra-frequency measurement in FR2, UE is not expected to transmit or receive data on SSB symbols to be measured, [1] symbol before consecutive SSB symbols, and [1] symbol after consecutive SSB symbols within SMTC window duration.

4 Reference
[1] R4-1714288, “Way forward on gap for intra-frequency measurement” NTT DOCOMO
_1577102975.vsd
Neighbor cell SSB


Serving cell SSB


. . . .


. . . .


1


2


UE Rx timing



_1577104969.vsd
Neighbor cell SSB


Serving cell SSB


. . . .


. . . .


UE Rx timing


3


4



_1577100874.vsd
. . . .


. . . .


SSB


Control/data


UE Rx timing


Neighbor cell SSB


Serving cell SSB



