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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2]In this contribution, we provide our views on channel measurement and interference measurement in FR2-2. The corresponding CR please refer to [1]. 
 Discussion
In RAN1#108-e meeting, one agreement related to periodic CSI-RS validation is reached [2]. The agreement and the corresponding approved CR for TS 38.213 are as follows.
	Agreement
For unlicensed operation (or shared spectrum channel access), if gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols.
Corresponding CR
===================================TS 38.213=====================================
11.1  Slot configuration
*** Unchanged text is omitted ***
For a UE operation with shared spectrum channel access in FR1, or in FR2-2 when the UE is provided ChannelAccessMode2-r17 = ‘enabled’, if the UE is provided csi-RS-ValidationWith-DCI, is not provided CO-DurationsPerCell, and is not provided SlotFormatCombinationsPerCell, and if the UE is configured by higher layers to receive a CSI-RS in a set of symbols of a slot, the UE cancels the CSI-RS reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
*** Unchanged text is omitted ***
[bookmark: _Hlk42334731]For a UE operation with shared spectrum channel access in FR1, or in FR2-2 when the UE is provided ChannelAccessMode2-r17 = ‘enabled’, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationsPerCell, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the remaining channel occupancy duration.
*** Unchanged text is omitted ***
====================================== END ======================================



Similar to periodic CSI-RS validation, for unlicensed band operation, we also need to introduce the same restrictions for channel measurement and interference measurement in FR2-2. That is, only when the UE is provided ChannelAccessMode2-r17 = 'enabled', the UE operating with unlicensed channel access shall not average measurements across different transmission bursts. Otherwise, if the UE is not provided ChannelAccessMode2-r17 = 'enabled', UE shall apply the same operation as in licensed spectrum.
However, in RAN1#111 meeting, one company argued that the reason Rel-16 NR-U introduces “no averaging across burst” feature is because Rel-16 NR-U have per RB-set channel access and there is total power limitation [3]. When different number of RB sets are acquired in channel access, the CSI-RS transmission power can be different. But in FR2-2, it doesn’t have RB sets as channel access unit in the beginning, there is no need to avoid averaging, and the gNB is responsible to maintain equal transmission power for CSI-RS, if it is transmitted. There is no difference from licensed case.
In fact, first introducing “no averaging across burst” feature is not in Rel-16 NR-U, but in Rel-13 LTE-LAA. The corresponding agreements are copied below. As we know, in LTE-LAA, RB set is not introduced, but the “not averaging across burst” feature is also support.
	Agreements (RAN1#83, Nov. 2015):
· Confirm the working assumption
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe within a DL transmission burst, and the UE shall not assume that the CRS or CSI-RS transmission power is the same across transmission bursts.
Agreements (RAN1#83, Nov. 2015):
· For CSI channel measurement,
· UE should not average CRS/CSI-RS measurements across transmission bursts.


The real motivation for introducing above feature in LTE-LAA is for multi-carrier operation in unlicensed spectrum. At different time points, the number of carriers that can successfully access unlicensed spectrum are different, and the total power is limited. Therefore, the transmission power of each carrier across different bursts will vary, thus the UE can not average CSI-RS measurements across different transmission bursts. Obviously, for unlicensed operation with LBT requirement in FR2-2, the motivation is still valid.
Proposal 1: For unlicensed band operation (or shared spectrum channel access), if gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the UE shall not average channel/interference measurements across different transmission bursts. Corresponding CR in [1] should be adopted.
 Conclusion
In this contribution, we share our views on channel measurement and interference measurement in FR2-2 and provide the following proposal:
Proposal 1: For unlicensed band operation (or shared spectrum channel access), if gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the UE shall not average channel/interference measurements across different transmission bursts. Corresponding CR in [1] should be adopted.
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