[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #102-e	R4-2205327
Electronic Meeting, Feb 21 – Mar 3, 2022

Title: 	Discussion on other RRM requirements for FR2 inter-band DL CA with CBM
[bookmark: OLE_LINK25]Source: 	Huawei, HiSilicon
Agenda item:	10.4.6.1.2
Document for:	Discussion
Introduction
In RAN4 #101bis-e meeting, RAN4 achieved agreements on interruption requirements and measurement restriction requirements for CBM based FR2 inter-band CA. However, there are still some open issues for scheduling restriction requirements and SCell activation delay requirements. In this contribution, we provide further discussion on the remaining issues for FR2 inter-band DL CA in R17.
Discussion
· [bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Scheduling restrictions
In RAN4#101bis-e meeting, RAN4 agreed the following candidate options for defining scheduling restriction requirements for CBM based FR2 inter-band CA.
	Candidate options:
· Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. 
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X 
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X


The cases RTD<X and RTD>X are used for discussing whether to have performance degradation for UE Rx beam switching. For both RTD<X and RTD>X, there exists the timing misalignment between two FR2 bands. So, the scheduling restrictions shall be applied to the symbols fully or partially overlapped with the restricted symbols. Hence, there is no need to separately define scheduling restriction requirements for RTD<X and RTD>X.
Proposal 1: It is suggested to define the scheduling restriction requirements for FR2 inter-band CA with CBM regardless of RTD<X or RTD>X, i.e. option 1.

· SCell activation requirements for CBM UE
In RAN4, the SCell activation delay requirements for unknown target SCell in Case 2 for CBM UE have been discussed, which can be developed from the existing SCell activation delay requirements for FR1+FR2 inter-band CA. RAN4 achieved the agreement that the AGC settling time is (TFirstSSB_MAX + TSMTC_MAX) for CBM UE. RAN4 also agreed that SSB-ID search latency for coarse timing estimation cannot be skipped for CBM UE. The remaining issue is whether TCI state indication and CSI reporting can be skipped for CBM UE. 
According to the agreements in RF session, CBM UE selects its DL Rx beam(s) for all CCs based on DL measurements made in the only CC configured with BM-RSs. For CBM based FR2 inter-band CA, the target SCell shall share the same TCI state for PCell/PSCell. The UE can receive/transmit data on the target SCell according to the TCI state of PCell/PSCell. So, the uncertainty time for TCI state indication of the target SCell can be skipped.
Proposal 2: For CBM UE, the uncertainty time for waiting TCI state activation command of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
In TS38.133, the SCell activation delay for a known target FR2 SCell is defined as follow:
		If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), where Tuncertainty_MAC=0 and Tuncertainty_SP=0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
	If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), where Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time.


It can be observed that the the uncertainty time for CSI reporting are not skipped for a known target FR2 SCell, which also cannot be skipped for an unknown target FR2 SCell.
Proposal 3: For CBM UE, the uncertainty time for waiting CSI-RS activation command of the target SCell cannot be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Based on the above analysis, the following is suggested for defining SCell activation delay requirements.
Proposal 4: For CBM UE, the SCell activation delay Tactivation_time for unknown target SCell in case 2 can be defined as:
		If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + max(TFineTiming + 2ms, THARQ + Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



· Assumptions for CBM UE
For measurement restriction requirements, RAN4 agreed not to define additional FR2 measurement restriction requirements for CBM UE and to add a note to clarify that CBM UE performs RLM/BFD/CBD only on SpCell and performs L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell. However, this applicability rule shall be a common assumption for CBM UE.
Proposal 5: It is suggested to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA.
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.

Conclusions
This contribution provides the discussion on FR2 inter-band DL CA with CBM. The followings are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: It is suggested to define the scheduling restriction requirements for FR2 inter-band CA with CBM regardless of RTD<X or RTD>X, i.e. option 1.
Proposal 2: For CBM UE, the uncertainty time for waiting TCI state activation command of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 3: For CBM UE, the uncertainty time for waiting CSI-RS activation command of the target SCell cannot be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 4: For CBM UE, the SCell activation delay Tactivation_time for unknown target SCell in case 2 can be defined as:
		If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + max(TFineTiming + 2ms, THARQ + Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.


Proposal 5: It is suggested to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA.
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.
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