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Introduction
In last meeting RAN4 meeting the discussion related to RRM requirements for FR2 RF continued. RAN4 managed to reach a framework agreement on the MRTD agreement for inter-band CA in [1]. In this contribution we address the aspects left open in the WF for Sub-topic 1-2 Other RRM requirements for CBM.

Discussion
We will address following aspects in the following sections:
· Interruption requirements.
· Scheduling restriction.
· Measurement restriction.
· SCell activation delay.
To further progress the work, we suggest that RAN4 firstly focus and define the requirements when the RTD is below the threshold X as discussed in [1]. Once RAN4 has decided on the potential impact and the affected symbols when RTD > X (also left open in the WF), RAN4 can start to discuss RRM requirements when RTD exceeds the threshold X.
The following discussion is all based on the assumption that RTD ≤ X (X being the discussed threshold in [1]).

Interruption requirements
In RAN4#100 following candidate options were listed:
Candidate options: 
· [bookmark: _Hlk85477457]Option 1: The existing Rel16 interruption requirements of intra-band CA shall be applied 
· Option 2: Existing interruption requirements for (non-IBM) inter-band CA in R15/R16 can be reused for CBM type UE in R17 
· Option 3: Interruption requirements which may be impacted by MRTD>X should be FFS
First of all, we only discuss NR-CA in FR2. Secondly, we are discussing inter-band CA and the interruption requirements for inter-band CA. The open question from last meeting is whether the existing intra-band interruptions requirements would be applicable or whether the inter-band CA interruption requirements would be applicable. Our understanding is that which of the scenarios that would be applicable would depend on an assumption whether the center frequency of the UE would change when an SCell is added/removed or activated/deactivated.
RF room has been discussing two different UE architectures under the FR2 inter-band CA WI:
1. Single receiver UE architecture
2. Dual receiver architecture
Our understanding is that for the single receiver architecture the center frequency will may change when an SCell is added/removed or activated/deactivated.
Which architecture is used is obviously a UE implementation choice. However, the architecture choice may impact whether the center frequency would shift for SCell is added/removed or activated/deactivated and hence impact the UE requirements.
RF room has also decided that there will not be any UE indication to the network informing about the UE architecture. Hence, the network will not have any information. In that sense it then seems reasonable to define the UE requirements accordingly and based on the single receiver architecture although this will lead to non-optimal system performance. Assuming that a single receiver architecture for inter-band CA CBM means that the UE interruption requirements would need to be based on existing intra-band CA requirements. Hence, option 1.
[bookmark: _Hlk85823902]The general principles of the Rel16 interruption requirements of intra-band CA can be applied.
As for option 3 our proposal is to await the finalization of the RTD discussion.

Scheduling restriction
For the scheduling restrictions following was agreed in the last RAN4 meeting:
· Agreements: 
· The current scheduling restriction imposed on FR2 intra-band CA should be also applied to CBM-based FR2 inter-band CA. And the MRTD shall be also taken into account in the definition of “the fully or partially overlapped symbols”.
· RRM
· 9.2.5.3.3  Scheduling availability of UE performing measurements on FR2
· 9.10.2.6.2  Scheduling availability of UE performing CSI-RS based measurements in FR2
· RLM
· 8.1.7.3  Scheduling availability of UE performing radio link monitoring on FR2
· Link recovery
· 8.5.7.3  Scheduling availability of UE performing beam failure detection on FR2
· 8.5.8.3  Scheduling availability of UE performing L1-RSRP measurement on FR2
· L1 measurement
· 9.5.6.3  Scheduling availability of UE performing L1-RSRP measurement on FR2
· 9.8.6.3  Scheduling availability of UE performing L1-SINR measurement on FR2
Also, here we propose to focus on initially capture the UE requirements based on the assumption that RTD ≤ X. 
Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X.
Further UE requirements impact from when the RTD threshold is exceeded can be discussed once the potential impact and the affected symbols when RTD > X has settled. Hence, most aspects are closed except how to capture the requirements in the specification.
One example how this could be captured using section 9.2.5.3.3 as example: 
A UE is capable of common beam management on this FR2 band pair, when inter-band carrier aggregation in FR2 is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band and other band on the symbols that fully or partially overlap with aforementioned restricted symbols

[bookmark: _Hlk85570548]We have provided proposal in our draft CR.

Measurement restriction
Related to the measurement restriction the options discussed in last meeting were:
Candidate options: 
· Option 1: RAN4 not to define additional measurement restrictions for CBM operation in FR2 inter-band CA 
· Option 2: Measurement restriction requirements need to be defined for CBM capable UE for FR2 inter-band CA scenario. 
As such, when reading the background behind the 2 proposals, we do not see that these proposals are necessarily different. Option 1 indicates that the existing requirements can be re-used directly. Option 2 states the measurement restriction requirements needs to be defined for FR2 inter-band CA but does not propose additional requirements.
If we take one example from section 8.1.3.3:
For FR2, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD, or L1-RSRP measurement on the same CC or different CCs in the same band, or in the same symbol as SSB for CBD measurement on the same CC or different CCs in the same band when beam failure is detected, UE is required to measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
For FR2, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, UE is required to measure one of but not both CSI-RS for RLM and the other CSI-RS. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
-	The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for RLM without any restriction.
All the requirements are for ‘in the same band’. However, it does not clarify how this applies for the UE configured with inter-band CA? Does it apply per band being part of the inter-band CA configuration?
We suggest adding a clarify the UE requirements by adding a clarification addressing the requirements when configured with inter-band. 
Clarify the UE measurement restriction requirements by adding a clarification addressing the measurement restriction requirements when the UE is configured with inter-band CA in FR2.
One example: For FR2, when a UE is configured with inter-band CA, the measurement restriction requirements apply per configured band. Or as proposed in last meeting (section 8.1.2.3): 
A UE is capable of common beam management on this FR2 band pair, when configured with FR2 inter-band CA, when the SSB for RLM measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, or the other band, UE is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined. 

We have provided proposal in our Draft CR.

SCell activation delay
We assume that if there is already an activated SCell in the FR2 band the existing requirements apply. Additionally, the FR2 SCell in the other band is the first SCell in the band and is known, the existing FR2 SCell activation delay requirement can apply.
For the SCell activation for inter-band CA for CBM UE scenario, the open aspect is the SCell activation requirements for the first SCell in the other band if the SCell is unknown. The outcome from the last meeting is as follows:
Candidate options: 
Principles: 
· Option 1: When PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, following components can be reduced/removed from SCell activation requirements: 
· Option 1c: SSB-ID search latency for coarse timing estimation can be skipped if MRTD smaller than CP length is adopted for CBM inter-band CA 
· Option 1d: AGC settling time could be reduced for UE owing to following AGC settling in PCell/PSCell 
· Option 1e: TCI state indication and CSI reporting can be skipped as well for both semi-persistent and periodic CSI reporting. 
· Option 2: The definition of T_SMTC_MAX in SCell activation requirements shall be updated as below.
· For CBM Inter-band UE, the longer SMTC periodicity between active serving cells and SCell being activated in the bands supported for CBM.
· Option 3: The target SCell activation delay requirements defined for the scenario where there is at least one active serving cell in the band, can be applied 
Text proposals: 
· In case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + Trs + THARQ +  TFineTiming + 2ms
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). 
· FFS if the definition of “TSMTC_MAX” needs to be updated 
· If case of periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + Trs + THARQ +  TFineTiming + 2ms
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 
· FFS on detailed parameters like Tuncertainty_MAC 
· FFS if some parameter can be further removed (based on discussion on principle) 
· FFS on the impact of MRTD>X
As a general principle it seems clear that there is no need for any sweeping for possible detection of the unknown SCell as the UE is anyway only capable of operating with CBM. Hence, detection/coarse timing of the SCell is only needed assuming the currently applied CBM setting. 
Assuming focusing on the conditions when RTD is below the threshold, X, one option in the discussion in last meeting, as captured in option 1c, the number of SSBs needed for coarse timing can be skipped or at least reduced. If this is feasible to skip can be discussed but at least it should be possible to reduce from the current assumption. We can support the proposed 1 Trs.
For AGC settling we would assume that at least 1 TFirstSSB_MAX would be needed, and we can support the proposed 1 TFitstSSB_MAX reflected by the proposed TP options from last meeting. 
As the requirements are for inter-band CA in FR and for UE capable of CBM there is no need for any beam management related operations on the activated SCell in the other band. As agreed, the BM RS will be in the cell in which the UL is located, which in this case will be the PCell – in the other band the SCell being activated. Hence, all beam management related information is already available from the PCell BM.
This means that there is no need for TL1-RSRP, measure and TL1-RSRP, report delays during the SCell activation. Additionally, the definitions of Tuncertainty_MAC and Tuncertainty_SP for FR2 are related to L1-RSRP reporting which is not needed for the SCell as BM is performed based on BM RS on the PCell. Finally, the TFine_Timing depends on ‘the time period between UE finish processing the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI state’. But as there is no BM on the activated SCell this parameter can be neglected as well. 
Based on this, if we take the existing SCell activation delay for an unknown SCell in FR2:
· Current (Semi-persistent CSI-RS is used for CSI reporting):
6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
And remove the parameters not needed for FR2 inter-band SCell activation for a CBM capable UE, we get following proposal:
· Semi-persistent CSI-RS is used for CSI reporting:
6ms + TFirstSSB_MAX + TSMTC_MAX + X Trs + THARQ + 2ms
Applying the same for the case where periodic CSI-RS is used in the target SCell:
· Current (Periodic CSI-RS is used for CSI reporting):
3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
When removing the parameters not needed for FR2 inter-band SCell activation for a CBM capable UE, we get following proposal:
· Periodic CSI-RS is used for CSI reporting:
3ms + TFirstSSB_MAX + TSMTC_MAX + X Trs + THARQ + 5ms
Hence:
SCell activation delay requirements for an unknown SCell for FR2 inter-band CA for CBM capable UE is (assuming SCell is in the other band than the band in which the BM RS is located:
Semi-persistent CSI-RS is used for CSI reporting: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms
Periodic CSI-RS is used for CSI reporting: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms
We have provided proposal in our Draft CR.
Conclusion
In this contribution we addressed the aspects left open in the WF for Sub-topic 1-2 Other RRM requirements for CBM. Based on the discussion we propose following:
Note: The following proposals are all based on the assumption that RTD ≤ X (X being the discussed threshold in [1]).
Interruption requirements:
1. The general principles of the Rel16 interruption requirements of intra-band CA can be applied.
Scheduling restrictions:
1. Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X.
Measurement restrictions:
1. Clarify the UE measurement restriction requirements by adding a clarification addressing the measurement restriction requirements when the UE is configured with inter-band CA in FR2.
SCell activation delay requirements for an unknown SCell for FR2 inter-band CA for CBM capable UE is (assuming SCell is in the other band than the band in which the BM RS is located:
1. Semi-persistent CSI-RS is used for CSI reporting: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms
1. Periodic CSI-RS is used for CSI reporting: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms
We have also provided a Draft CR capturing the TPs [2].
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