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Background
The WID on NR RF Enhancements for FR2 RP-202107 has been approved in RAN#89e meeting. The purpose of this work item is to specify the following FR2 UE features and associated requirements including RF and RRM requirements. The email discussion [101-bis-e][202] NR_RF_FR2_req_enh2_RRM is organized to discuss the RRM core requirements for inter-band CA in FR2 corresponding to section 6.4.6 in the agenda. 

The target of this meeting is to agree on the performance degradation for network driven Rx beam switch and UE autonomous beam switch cases, and further conclude on the RRM requirements other than MRTD. If any feedback could be received from RF session on the UE Rx beam switch time, we could further conclude on the value of X.  The tentative target of email discussion for 1st round and 2nd round is indicated below: 
· 1st round: Companies are expected to provide views and/or comments on the listed open issues and draft CRs. 
· 2nd round: Conclude on the performance degradation due to Rx beam switching and RRM requirements other than MRTD. Discuss the draft CRs. 
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This way forward is to capture the agreements and open issues based on the email discussion as indicated in the chairman note below: 
Email discussion: [101-bis-e][202] NR_RF_FR2_enh2_RRM
R4-2202719	Email discussion summary: [101-bis-e][202] NR_RF_FR2_enh2_RRM
					Type: other		For: Information
					Source: Moderator (Nokia)
Abstract: 
Discussion: 
Decision:		Return to.

WF on Topic#1 Inter-band DL CA requirements for CBM
The exact structure of agreement section(s) is left open to the needs of the topic(s).
The sections should cover agreements, tentative agreements (during the active discussions), and open issues.
Sub-topic 1-1: MRTD requirements for CBM
Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
Agreement on GTW (Jan.24):
· Performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1) 
· Performance degradation will be specified as a note in MRTD clause
· Option 1: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.
· Option 2: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first symbol of the SCell of the other band, where X is defined in Table 7.6.4.

Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
Candidate options:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot
· Option 2: More clarification is needed.

Issue 1-1-1B: Adding additional note if both bands are configured with BM-RSs: 
Agreements:
· With the agreements on Issue 1-2-3A, this Issue 1-1-1B is not valid and will not be discussed. 

Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
Candidate options: 
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1.  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. 
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. 
Issue 1-1-3: Solutions to reduce/avoid performance degradation 
Candidate options: 
· Option 1: Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. 
· Option 2: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. 
· Option 3: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed. 

Sub-topic 1-2: Other RRM requirements for CBM
Issue 1-2-1: Interruption requirements
Agreements: 
· The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD (for all the RTD values less than MRTD). 

Issue 1-2-2: Scheduling restriction
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

Issue 1-2-3A: assumption of BM-RSs configuration
Agreements: 
· The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured
· Adding clarification in RRM spec that BMRS can only be placed on PCC for the DL CA case with a single uplink.

Issue 1-2-3B: impact on measurement restriction
Agreements: 
· The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. 
· RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: 
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement

Issue 1-2-4: SCell activation delay 
Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
Agreements: 
· The AGC setting time is (TFirstSSB_MAX + TSMTC_MAX).

Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes 
· Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. 
· Option 2: No 

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms 
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 5ms, if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE 
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). 
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms 
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP). 

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms 
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 
· Option 2a: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay] 
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms 
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 
WF on Topic#2 Inter-band UL CA for IBM
Sub-topic 2-1 RRM requirements for Independent beam management
Issue 2-1-2 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
Candidate options: 
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: 
· up to 1 UL (or 2 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.
· Option 2: The revision is not needed. 

