
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _Hlk491845607][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #98-e	R4-2101266
Electronic Meeting, 25 Jan. – 05 Feb. 2021

Source: 	Intel Corporation
Title: 					RRM requirements for inter-band DL CA in FR2
Agenda Item: 			11.3.5.1
Document for:	Discussion
1	Introduction
RAN4 completed many FR2 NR features in Rel-16. Several features were related to two work items: NR RF requirements for FR2, NR RRM Enhancement. Some of the original objectives of these WIs were down scoped and moved to Rel-17 [1]. At the same time several agreements were reached but not implemented for these WIs during the work on Rel-16.  
In this contribution we will recap the agreements made during Rel-16 work on inter-band CA with common beam management (CBM) and discuss the issues which were not resolved.
2	Discussion
[bookmark: _Hlk47317798]2.1 Interruption requirements
During the Rel-16 work there was no final agreement on interruption requirements for CBM UEs. RAN4 RRM was waiting for feedback from RF session on RF architectures of common beam UEs. However, the exact architecture other than beam assumptions (shared phase shifters) was not specified in RAN4 RF sessions. It is left up to UE implementation. Depending on implementation (shared RF chain or independent RF chains) either existing inter-band CA or existing intra-band CA interruption requirements can be applied. To support both implementations the most conservative requirement should be chosen which is the existing interruption requirements of intra-band CA.
Proposal 1: For the UEs with common beam management in FR2 inter-band CA the existing interruption requirements of intra-band CA can be applied.
2.2 Scheduling restrictions
The scheduling restriction requirements were agreed during RAN4 #94-bis-e and captured in WF [2]
Proposal 2: RAN4 to apply an agreement from RAN4 #94-bis-e which says:
· “The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
· The existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.”
2.3 Measurements restrictions
The measurement restriction requirements were agreed during RAN4 #95-e and captured in WF [3]
Proposal 3: RAN4 to apply an agreement from RAN4 #95-e which says:
“For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.”

We would like to enhance this agreement by adding some details.
Proposal 4: For CBM UEs the measurement restriction applies when the SSB for RLM, BFD, CBD or L1- RSRP measurement on one band is in the same OFDM symbol as the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another band
2.4 SCell activation delay requirements
The agreements for SCell activation delay requirements were made during RAN4 #94-bis-e and RAN4 #95-e:
Proposal 5: RAN4 to apply the agreements from RAN4 #94-bis-e and #95-e which say:
“SCell activation requirement for case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
· The existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA.
SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.”

The requirements for case 2 with unknown target SCell were not agreed during Rel-16 discussions. We share the opinion that in case of common beam management gNB for all CCs are co-located. In this case measurements on the active serving cell can be reused for the unknown SCell in another FR2 band. So we can remove L1-RSRP measurement delay from the SCell activation delay and propose the following
Proposal 6: In the case when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 and the target SCell is unknown the existing SCell activation delay requirements for FR1+FR2 CA without L1-RSRP measurement delay can be reused.
2.5 MRTD requirements
For MRTD requirements for CBM two options were considered: 260ns (which is feasible from UE perspective) and 3us (which is feasible from network perspective)
Discussing MRTD requirements for CBM case of FR2 inter-band CA we consider the following aspects:
1. In the case if for the UEs with CBM a relative receive timing difference between two carriers is higher than CP, switching the beam on a symbol boundary of one carrier will result switching the beam in the middle of OFDM symbol at another carrier. Therefore, MRTD should be less than CP.

2. Co-located deployment is considered as the most natural scenario for FR2 inter-band CA with CBM. This allows us to exclude propagation delay differences from the MRTD, and makes the scenario very similar to FR2 intra-band CA.

3. TR 38.133 specifies that FR2 intra-band CA works under the assumption of CBM 
	3.6.3	Applicability for intra-band FR2
For the requirements in RRC connected state specified in this version of the specification, UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Otherwise, the UE is not supposed to satisfy any requirements for SCell.


Given all the said, we propose the following:
Proposal 7: In case of common beam management in FR2 inter-band CA, for MRTD we propose to reuse FR2 intra-band CA requirements, i.e. MRTD = 260ns.

3	Conclusion
In this contribution, we discussed the RRM impact of inter-band CA in FR2. After discussion, the following conclusions are provided:
Proposal 1: For the UEs with common beam management in FR2 inter-band CA the existing interruption requirements of intra-band CA can be applied.
Proposal 2: RAN4 to apply an agreement from RAN4 #94-bis-e which says:
· “The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
· The existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.”
Proposal 3: RAN4 to apply an agreement from RAN4 #95-e which says:
“For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.”
Proposal 4: For CBM UEs the measurement restriction applies when the SSB for RLM, BFD, CBD or L1- RSRP measurement on one band is in the same OFDM symbol as the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another band
Proposal 5: RAN4 to apply the agreements from RAN4 #94-bis-e and #95-e which say:
“SCell activation requirement for case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
· The existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA.
SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.”
Proposal 6: In the case when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 and the target SCell is unknown the existing SCell activation delay requirements for FR1+FR2 CA without L1-RSRP measurement delay can be reused.
Proposal 7: In case of common beam management in FR2 inter-band CA, for MRTD we propose to reuse FR2 intra-band CA requirements, i.e. MRTD = 260ns.
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