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1. Overall Description:
As part of NR FeMIMO WI, the following TP to 38.300 has been endorsed from RAN1 perspective.

----------------------------------------- start TP1 for 38.300 v.16.8.0 -------------------------------------------
[bookmark: _Toc20387908][bookmark: _Toc29375987][bookmark: _Toc37231857][bookmark: _Toc46501912][bookmark: _Toc51971260][bookmark: _Toc52551243][bookmark: _Toc90589768]5.2.3	Physical downlink control channels
--- text omitted ---
A UE monitors a set of PDCCH candidates in the configured monitoring occasions in one or more configured COntrol REsource SETs (CORESETs) according to the corresponding search space configurations.
A CORESET consists of a set of PRBs with a time duration of 1 to 3 OFDM symbols. The resource units Resource Element Groups (REGs) and Control Channel Elements (CCEs) are defined within a CORESET with each CCE consisting a set of REGs. Control channels are formed by aggregation of CCE. Different code rates for the control channels are realized by aggregating different number of CCE. Interleaved and non-interleaved CCE-to-REG mapping are supported in a CORESET.
The PDCCH repetition is operated by using two search space sets which are explicitly linked by configuration provided by the RRC layer, and are associated with corresponding CORESETs. For PDCCH repetition, two linked search space sets are configured with the same number of candidates, and two PDCCH candidates in two search space sets are linked with the same candidate index. The two linked search space sets have the same search space type, the same DCI formats to monitor, and the same periodicity, offset and the same duration. When PDCCH repetition is scheduled to a UE, an intra-slot repetition is allowed and each repetition has the same number of CCEs and coded bits, and corresponds to the same DCI payload.
Polar coding is used for PDCCH.
Each resource element group carrying PDCCH carries its own DMRS.
QPSK modulation is used for PDCCH.
--------------------------------------------------- end TP1 -----------------------------------------------



----------------------------------------- start TP2 for 38.300 v.16.8.0 -------------------------------------------
[bookmark: _Toc90589828][bookmark: _Toc20387949][bookmark: _Toc29376028][bookmark: _Hlk55989480][bookmark: _Toc37231917][bookmark: _Toc46501972][bookmark: _Toc51971320][bookmark: _Toc52551303]6.12	Multiple Transmit/Receive Point Operation
[bookmark: _Hlk55989232]In Multiple Transmit/Receive Point (multi-TRP) operation, a serving cell can schedule UE from two TRPs, providing better PDSCH coverage, reliability and/or data rates for PDSCH, PDCCH, PUSCH, and PUCCH.
There are two different operation modes for multi-TRP PDSCH scheduling: single-DCI and multi-DCI. For both modes, control of uplink and downlink operation can be done by physical layer and MAC layer, within the configuration provided by the RRC layer. In single-DCI mode, UE is scheduled by the same DCI for both TRPs and in multi-DCI mode, UE is scheduled by independent DCIs from each TRP.
There are two different operation modes for multi-TRP PDCCH: PDCCH repetition as in Clause 5.2.3 and SFN based PDCCH transmission. In PDCCH repetition mode, UE can receive two repetitive PDCCHs from two linked search space sets associated with corresponding CORESETs which each is activated by the corresponding TCI state. In SFN based PDCCH transmission mode, UE can receive a PDCCH from a CORESET which is activated by two TCI states from two TRPs.
For multi-TRP PUSCH repetition, based on single-DCI mode or a semi-static configured grant provided over RRC, the codebook or non-codebook based PUSCH repetition is scheduled toward two TRPs with corresponding beam directions associated with the TCI states. For multi-TRP PUCCH repetition, the intra-slot and inter-slot multi-TRP PUCCH repetition for all PUCCH formats are supported toward two TRPs with corresponding beam directions associated with the TCI states. For both multi-TRP PUSCH and PUCCH repetition, one of the cyclical or sequential TCI state mapping method is provided based on the configuration provided by the RRC layer.
For inter-cell multi-TRP operation, for multi-DCI PDSCH scheduling, one or more TCI states can be associated with SSB from cell associated with PCI different than serving cell PCI. A UE can be configured with PCIs different from serving cell PCI on a carrier. However, the activated TCI states can be associated with at most one PCI different from the serving cell PCI at a time.  
[bookmark: _Toc20387967][bookmark: _Toc29376047][bookmark: _Toc37231938][bookmark: _Toc46501993][bookmark: _Toc51971341][bookmark: _Toc52551324][bookmark: _Toc90589850]--------------------------------------------------- end TP2 -----------------------------------------------


----------------------------------------- start TP3 for 38.300 v.16.8.0 -------------------------------------------
[bookmark: _Toc20387980][bookmark: _Toc29376060][bookmark: _Toc37231951][bookmark: _Toc46502006][bookmark: _Toc51971354][bookmark: _Toc52551337][bookmark: _Toc90589864]9.2.3	Mobility in RRC_CONNECTED
[bookmark: _Toc20387981][bookmark: _Toc29376061][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338][bookmark: _Toc90589865]9.2.3.1	Overview
Network controlled mobility applies to UEs in RRC_CONNECTED and is categorized into two types of mobility: cell level mobility and beam level mobility. Beam level mobility includes intra-cell beam level mobility and inter-cell beam level mobility.
--- text omitted ---
Beam Level Mobility does not require explicit RRC signalling to be triggered. Beam level mobility can be within a cell, or between cells, the latter is referred to as inter-cell beam management (ICBM). For ICBM, a UE can receive or transmit UE dedicated channels/signals via a TRP associated with a PCI different from the PCI of a serving cell, while non-UE-dedicated channels/signals can only be received via a TRP associated with a PCI of the serving cell. The gNB provides via RRC signalling the UE with measurement configuration containing configurations of SSB/CSI resources and resource sets, reports and trigger states for triggering channel and interference measurements and reports. In case of ICBM, a measurement configuration includes SSB resources associated with PCIs different from the PCI of a serving cell. Beam Level Mobility is then dealt with at lower layers by means of physical layer and MAC layer control signalling, and RRC is not required to know which beam is being used at a given point in time.
SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
--------------------------------------------------- end TP3 -----------------------------------------------

----------------------------------------- start TP4 for 38.300 v.16.8.0 -------------------------------------------
[bookmark: _Toc20387991][bookmark: _Toc29376071][bookmark: _Toc37231965][bookmark: _Toc46502022][bookmark: _Toc51971370][bookmark: _Toc52551353][bookmark: _Toc90589880]9.2.8	Beam failure detection and recovery
For beam failure detection, the gNB configures the UE with beam failure detection reference signals (SSB or CSI-RS) and the UE declares beam failure when the number of beam failure instance indications from the physical layer reaches a configured threshold before a configured timer expires. For beam failure detection in multi-TRP operation, the gNB configures the UE with two sets of beam failure detection reference signals each associated with a TRP, and the UE declares beam failure for a TRP when the number of beam failure instance indications associated with the corresponding set of beam failure detection reference signals from the physical layer reaches a configured threshold before a configured timer expires.
SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.
After beam failure is detected on PCell, the UE:
-	triggers beam failure recovery by initiating a Random Access procedure on the PCell;
-	selects a suitable beam to perform beam failure recovery (if the gNB has provided dedicated Random Access resources for certain beams, those will be prioritized by the UE).
-	includes an indication of a beam failure on PCell in a BFR MAC CE if the Random Access procedure involves contention-based random access.
Upon completion of the Random Access procedure, beam failure recovery for PCell is considered complete.
After beam failure is detected on an SCell, the UE:
-	triggers beam failure recovery by initiating a transmission of a BFR MAC CE for this SCell;
-	selects a suitable beam for this SCell (if available) and indicates it along with the information about the beam failure in the BFR MAC CE.
Upon reception of a PDCCH indicating an uplink grant for a new transmission for the HARQ process used for the transmission of the BFR MAC CE, beam failure recovery for this SCell is considered complete.
After beam failure is detected for a TRP, the UE:
-	triggers beam failure recovery by initiating a transmission of a BFR MAC CE for this TRP;
-	selects a suitable beam for this TRP (if available) and indicates whether the suitable (new) beam is found or not along with the information about the beam failure in the BFR MAC CE for this TRP.
Upon reception of a PDCCH indicating an uplink grant for a new transmission for the HARQ process used for the transmission of the BFR MAC CE for this TRP, beam failure recovery for this TRP is considered complete.
[bookmark: _Toc20387992][bookmark: _Toc29376072][bookmark: _Toc37231966][bookmark: _Toc46502023][bookmark: _Toc51971371][bookmark: _Toc52551354][bookmark: _Toc90589881]--------------------------------------------------- end TP4 -----------------------------------------------

RAN1 requests RAN2 to take the above into account in their future work. 

2. Actions:
To RAN2 
ACTION: RAN1 requests RAN2 to kindly take the above into account in their future work. 

3. Date of Next RAN WG1 Meetings:
RAN1#109-e	May 16-27, 2022		eMeeting
RAN1#110-e	August 22-26, 2022	Toulouse, FR
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