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1. Introduction
At Rel-16 time frame many features for FR2 RF and RRM have been discussed and addressed however a few issues were still open. At Rel-17, the WID on NR RF Enhancements for FR2 has been approved in RAN#89e meeting [1]. For RRM aspects, the initial discussion has been carried out at RAN4 98e and RAN4 98bis-e meeting. One of the key issue to how to determine the MRTD value for CBM scenario for FR2 inter-band CA, which has been discussed a few meeting however without any consensus. The other key issue is related to the concrete RRM requirement specification for CBM scenario for FR2 inter-band CA. In this contribution we provides our further considerations for these issues. 

2. Discussion
· MRTD value for CBM scenario for FR2 inter-band CA
For the MRTD value discussion, the following agreements were achieved at RAN4 98bis-e meeting [2]:

Deployment scenarios assumption for CBM 

Agreements:
· Define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only. 
· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs.
· Note: this does not imply that MRTD requirements will be defined based on intra-band CA assumptions
MRTD value for FR2 inter-band CA  
· Agreements:

· Candidate options

· Option 1: Do not define any requirements for CBM UEs for FR2 inter-band CA

· Option 2: Introduce UE capability to support MRTD = 260ns and MRTD = 3us (Intel, NEC)

· Option 3: MRTD = 260ns (Vivo, Apple, Intel, OPPO, Xiaomi, Qualcomm, LG, MTK)

· Option 4: MRTD = 3us (NEC, Ericsson, Nokia, Huawei, Docomo, Softbank, AT&T, Verizon, ZTE)

· Other options are not precluded

· Note 1: Decision shall be made in RAN4 #99-e

· Note 2: Companies are encouraged to bring further analysis on achievable MRTD from the network and UE perspectives and the possible impact on the implementation and performance

The MRTD discussion has lasted for a long time since Rel-16. At previous meeting for the CBM deployment scenario, we have the conclusion that CBM capable UEs are based on co-located deployment scenarios only however it was also emphasized that this conclusion may not lead any deterministic conclusion on the MRTD value. Following the co-located deployment scenario we still prefer the 260ns for MRTD value, i.e., option 3. In addition, to make progress we are also ok with option 2. 
Proposal 1: For the MRTD value for CBM scenario for FR2 inter-band CA, prefer to use option 3, i.e., 260ns. It is ok to use option 2 as well. 
Can we assume symbol level alignment within CP length? 
For this issue the following agreement has been achieved at RAN4 98bis-e meeting.  
· Agreements: 
· We come back to this issue once MRTD value in Issue 1-2-1 is agreed if needed.
As this issue is strongly dependent on the MRTD value. We may have different conclusions depending conclusions of the MRTD issue. If MRTD’s value is 260ns, we think it is straightforward to have the conclusion that the symbol level alignment is within CP length, just like intra-band CA. However if the MRTD depends on UE’s capabilities, then whether the CP level alignment within the CP length or not depends on UE’s capabilities as well. 
Proposal 2: If MRTD value is 260ns, then the symbol level alignment is within the CP length. Otherwise if the MTRD value depends on UE capabilities, then whether the symbol level alignment is within the CP length or MRTD value also depends on UE capabilities.  
Performance degradation due to Rx beam switching 

This is another issue which depends on the discussion of MRTD value. The following options were discussed at previous RAN4 meeting, apparently the discussion is quite diverse:
· Option 1: UE can switch RX beams without major performance degradation even if MRTD is larger than CP length (Ericsson, NEC, Nokia, Huawei)
· Option 1a: UE can switch RX beams (for example if it can switch during start of UL to DL transition) without major performance degradation (NEC)
· Option 1b: A beam switch could be performed safe within the DL2UL guard if properly performed (Ericsson, Nokia, Huawei)
· Option 2: Any timing impacts should be identified and should need to be accounted in the UE requirements (Nokia, Qualcomm, LG, MTK, OPPO, Xiaomi, vivo).
· Option 2a: If MRTD larger than CP length is defined for inter-band DL CA based on CBM, demodulation performance degradation should be noted due to Rx beam switch. If MRTD less than CP length is defined for inter-band DL CA based on CBM, reuse Rel-16 FR2 intra-band non-contiguous MRTD of 260ns (LG, OPPO)
· Option 2b: For CBM UEs in FR2 inter-band CA, if MRTD is larger than CP length with respect to serving cell numerology, serving cell(s) shouldn’t expect the UE to be able to receive/detect PDCCH(s) on search spaces including at least the first or last OFDM symbol of slot in a band where beam management reference resource(s) it not configured. FFS on multiple numerologies. FFS on further scheduling restrictions on PDCCH and/or PDSCH. (Qualcomm)
· Option 2c: When the MRTD is larger than CP, the demodulation performance can be significantly degraded at any DL symbol(s) due to the unpredictable UE Rx beam switching. (Xiaomi, Intel, OPPO, Xiaomi)
· Option 3: No additional scheduling restriction requirements are needed for Rx beam switching of intra-frequency measurement and layer 1 measurements, if the existing scheduling restriction requirements applied for FR2 intra-band CA are extended to FR2 inter-band CA with CBM type UE. (Huawei)
To us, whether the impact on the serving cell caused by interruption due to Rx beam switching depends on whether the interruption can be absorbed by the CP, which implied it depends on the MRTD value as well. It is reasonable that any timing impacts which strongly damage the demodulation performance should be identified and to be accounted in the UE requirements. Hence we support option 2, we are ok with option 2b and 2c since the fundamental ideas are quite similar. 
Proposal 3: For the issue where performance degradation due to Rx beam switching, we support option 2 and ok with option 2b and 2c. 
3. Conclusion
In this contribution, we provide our considerations on RRM requirements for FR2 inter-band CA and have the following proposals :
Proposal 1: For the MRTD value for CBM scenario for FR2 inter-band CA, prefer to use option 3, i.e., 260ns. It is ok to use option 2 as well. 
Proposal 2: If MRTD value is 260ns, then the symbol level alignment is within the CP length. Otherwise if the MTRD value depends on UE capabilities, then whether the symbol level alignment is within the CP length or MRTD value also depends on UE capabilities.  
Proposal 3: For the issue where performance degradation due to Rx beam switching, we support option 2 and ok with option 2b and 2c. 
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