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1	Introduction
In this contribution, we discuss maintenance issues for beam management and beam recovery.
[bookmark: _Ref178064866]2	Discussion
2.1	Beam management
2.1.1	TCI states for CORESET #0
System Information Block 1 (SIB1) in NR is conveyed using PDCCH+PDSCH. The UE acquires the search space of this PDCCH from the MIB. In section 10.1 in [2], it is stated that the search space configured for SIB1 reception has search space index 0, and the corresponding CORESET has index 0. Only very limited configuration possibilities are possible: 4 bits are used to describe the CORESET and 4 bits to describe the search space, as described in section 13 in [2]. In the MIB, the field is called pdcch-ConfigSIB1.  The corresponding information can also be conveyed in PDCCH-ConfigCommon, where the fields are called searchSpaceZero and controlResourceSetZero. The UE would use the values signalled in PDCCH-ConfigCommon, e.g., at handover, where the UE should not be required to read system information of the target.	
Whenever the UE needs to read SIB1, the UE uses either the search space configured by pdcch-ConfigSIB1 in the MIB or the searchSpace-SIB1 in PDCCH-ConfigCommon. Here we note that in the search space provided in the MIB or in controlResourceSetZero, no TCI states are included:
[bookmark: _Toc513809994][bookmark: _Toc521670108]In the search space provided in the MIB or in controlResourceSetZero, no TCI states are included.
However, there is an additional complication for search space #0: for pdcch-ConfigSIB1 in the MIB, the PDCCH monitoring occasions also depend on the best SSB. To use search space #0, the NW would have to know which SSB the UE prefers in order to find the PDCCH monitoring occasion.
[bookmark: _Toc513809995][bookmark: _Toc521670109]The monitoring occasion for search space #0 depends on which SSB the UE selects, independent of a potentially configured TCI state. 
We note that the RRC information element ControlResourceSet does not have any restrictions for the CORESET with number 0: the NW may reconfigure CORESET #0 using dedicated RRC signalling. This includes the possibility to configure TCI states for CORESET #0, and the NW may subsequently activate one the configured TCI states using MAC CE:
[bookmark: _Toc513809997][bookmark: _Toc521670110]In current specs, dedicated RRC signalling can be used to reconfigure CORESET #0 with, e.g., TCI states. 
Regarding CORESETs, we note that the standard only allows the network to configure three CORESETs, and the minimum UE capability is only two CORESETs. Thus, the number of CORESETs is a quite limited resource. Thus, it becomes important not to restrict the usage of CORESETs.
Related to this, in RAN1#93, the following agreement was reached:
Agreements:
Update previous agreements as follows:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH and for broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Here it is stated that unicast PDSCH can be scheduled by a DCI associated with CORESET #0. To reach adequate performance for unicast PDSCH, the UE needs to be provided with a TRS for time-frequency tracking, and that QCL information is conveyed as part of a TCI state. Furthermore, the normal case is that the PDCCH and the PDSCH will use the same TCI state. Hence, to reach adequate performance for a unicast PDSCH scheduled by a DCI associated with CORESET#0, TCI states must be configured for CORESET #0. 
To complete the specification according to the made agreements, we propose 
[bookmark: _Toc513810011][bookmark: _Ref521421567][bookmark: _Toc521670113]TCI states can be configured and activated for CORESET #0.
The remaining question is that if CORESET #0 is configured with TCI states, what QCL assumptions would the UE make when receiving “broadcast PDCCH” in connected mode, i.e., when monitoring Type0-PDCCH, Type0A-PDCCH or Type2-PDCCH search space sets? There are essentially two possibilities:
1. The UE uses the configured TCI state also when receiving broadcast PDCCH.
2. The UE selects any SSB and uses that as QCL reference when receiving broadcast PDCCH.
From our point of view, both options are OK. In the first option, the NW takes on the responsibility to update the TCI states. In general, this should not be an issue since the NW would need to keep track of the UE anyway to be able to transmit unicast PDSCH. In the second option, the UE would have to maintain its Rx beam using the SSB measurements, and the UE may have to prioritize when monitoring PDCCH. On the other hand, with option 2, the UE will be able to receive broadcast PDCCH even if the NW fails to update the TCI state of CORESET #0. With option 2, it may be possible to support more deployment options. 
Note that the monitoring occasion for search space #0 used to receive broadcast PDCCH will depend on the best SSB: this is actually independent of the TCI state. Also, since the broadcast PDCCH is broadcast, it does not really matter which version of the PDCCH/PDSCH the UE receives, i.e., the UE may actually use any monitoring occasion.
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2.1.2	Inconsistency on CSI-ResourceConfig definition
We have observed that 38.331 and 38.214 are inconsistent in the definition of CSI-ResourceConfig:
Excerpt from 38.214, section 5.2.1.2:
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and SS/PBCH Block resources used for L1-RSRP computation.

Excerpt from 38.331:
CSI-ResourceConfig ::= 				SEQUENCE {
	csi-ResourceConfigId				CSI-ResourceConfigId,
	csi-RS-ResourceSetList 	 			CHOICE {
		nzp-CSI-RS-SSB 						SEQUENCE {
			nzp-CSI-RS-ResourceSetList			SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId OPTIONAL,
			csi-SSB-ResourceSetList				SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId	OPTIONAL
		},			
		csi-IM-ResourceSetList				SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId
	},

	bwp-Id								BWP-Id,
	resourceType						ENUMERATED { aperiodic, semiPersistent, periodic },
	...
}


We note that in 38.214, it is stated that a CSI Resource Set consists of CSI-RS resources and SS/PBCH block resources, whereas in 38.331, it is specified that a csi-RS-ResourceSetList consists of references to 
· NZP-CSI-RS-ResourceSet(s) and/or CSI-SSB-ResourceSet(s), or
· CSI-IM-ResourceSet(s)
The text in 38.214 states that a mix of CSI-IM and SS/PBCH block resources is allowed, which is not aligned with 38.331. Also, 38.214 states that a CSI Resource set contains CSI-RS resources, which is also not aligned with 38.331. 
To clarify this, we propose:
[bookmark: _Ref513735923][bookmark: _Toc513810009][bookmark: _Toc521670114]Align text in Section 5.2.1.2 of 38.214 to be consistent with 38.331 with respect to the definition of CSI-ResourceConfig.
A text proposal implementing this proposal is in Section 3.1.


2.1.3	Default QCL assumption for aperiodic CSI-RS
To perform measurements on aperiodic CSI-RS, the UE applies a QCL assumption to receive the CSI-RS resources in the scheduled CSI-RS resource set. Before decoding the DCI, the UE does not know that it will be performing a measurement on aperiodic CSI-RS, it does not know the CSI-RS resource set it will use, and it will not know the QCL properties of the CSI-RS resources in the set. 
This leads to a problem when the UE is equipped with an analog beamformer and needs to make a spatial QCL assumption to perform the measurements. The UE would have to decode the DCI and then adjust its beamformer before it can perform the measurement on the CSI-RS. This procedure takes time.
To handle the delay of DCI decoding and beamformer adjustment, a configurable scheduling offset k was introduced for aperiodic CSI-RS with a value range up to 4 slots. The NW would then configure a sufficiently large scheduling delay, which enables the UE to perform the measurement using the correct spatial QCL assumption. The idea is that the required delay kmin would be a UE capability (2-28), to let the NW know a suitable value for the scheduling delay. The value range for this UE capability is still being discussed.
In the RAN4 LS [1], this scheduling delay is again brought up for discussion. In the LS, it is stated that a scheduling delay larger than the agreed 4 slots may be required, to handle UEs with several antenna panels.
Currently, the standard does not specify what QCL assumptions the UE should make if it is scheduled an aperiodic CSI-RS with a scheduling delay which is smaller than kmin. This is in contrast to the corresponding case for PDSCH scheduling where such behaviour is specified. A corresponding clarification is needed also for aperiodic CSI-RS. The long discussion about UE capability 2-28 and the RAN4 LS further emphasizes the importance of agreeing on a default behaviour. 
It should be noted that the UE would have QCL assumptions for PDSCH for the slot where the aperiodic CSI-RS would be transmitted. Since the UE would not have time to decode the DCI triggering ap-CSI-RS and update these assumptions, the only viable option is that the UE would use these current QCL assumptions for PDSCH for the slot where the aperiodic CSI-RSs are transmitted. 
Thus, for the case when the aperiodic CSI-RS is transmitted in the PDSCH region, we propose 
[bookmark: _Ref506188340][bookmark: _Toc506201568][bookmark: _Toc506203702][bookmark: _Toc506218098][bookmark: _Toc506277013][bookmark: _Toc506277155][bookmark: _Toc506360470][bookmark: _Toc506553870][bookmark: _Toc506579620][bookmark: _Toc510643170][bookmark: _Toc510798753][bookmark: _Toc510804897][bookmark: _Toc510805646][bookmark: _Toc521670115]When the scheduling delay for aperiodic CSI-RS is smaller than the minimum scheduling delay of the UE, the UE may obtain QCL assumptions for an aperiodic CSI-RS transmitted in the PDSCH region from a default TCI state, where the default TCI state corresponds to the TCI state used for PDSCH QCL indication in the slot where the measurement is performed.
Essentially, Proposal 3 means that the UE would use the same Rx beam as it already prepared for the reception of PDSCH in the corresponding OFDM symbols.
2.1.4	PUSCH scheduled by DCI format 0_0 
In RAN1#92bis, it was agreed that for PUSCH scheduled by DCI format 0_0, the UE shall use the same spatial relation for PUSCH as for PUCCH for a cell configured with PUCCH:
Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP
· Above applies for a cell configured with PUCCH

The corresponding case for a cell where PUCCH is not configured is still open: how does the UE determine the spatial relation for PUSCH when it is scheduled by DCI format 0_0 (no SRI), and there is no PUCCH configured for that cell? Here we propose the straightforward solution to rely on another cell:

[bookmark: _Toc521670116]In case of PUSCH scheduled on a cell without a configured PUCCH, default spatial relation is given by PUCCH resource with lowest ID on the corresponding “serving cell used for PUCCH transmission”: the Pcell, PScell or the PUCCH Scell.
“Serving cell used for PUCCH transmission” is 
· Pcell when PUSCH is scheduled on a serving cell belonging to MCG (applicable to case of single NR CG, MCG of NR-NR DC or MCG of NR-EUTRA DC).
· PScell when PUSCH is scheduled on a serving cell belonging to SCG (applicable to SCG of NR-NR DC or EN-DC).
·  ‘PUCCH Scell’ linked to the serving cell with PUSCH transmission when ‘PUCCH Scell’ is configured, (applicable to cases where ‘PUCCH Scell’ is configured).
Note 1: For Rel15 NR-NR DC for case of MCG fully in FR1 and SCG fully in FR2 is only considered.
Note 2: Above supports UEs with single beam across all serving cells in a CG.
Note 3: When there are two CGs, above allows for independent spatial relations to be configured for each CG.
2.1.5	Issues related to UE capabilities
During the NR standardization, the mechanism to convey QCL relations to the UE has been one of the most discussed topics. The outcome has been to rely on TCI states. The UE would use the references signals and QCL type information in the TCI state to extract large scale channel properties for other references signals. To balance flexibility and signalling overhead, the TCI states are signaled to the UE in a two-stage mechanism: 
· The NW configures the UE with a list of TCI states using RRC. 
· The NW then activates different TCI states using MAC CE. 
The UE uses only the activated TCI state(s) to extract channel properties of the corresponding target reference signal. For example, the UE uses the TRS in an activate TCI state to derive the delay and Doppler spread, which is subsequently used to estimate the channel and to demodulate, e.g., the PDSCH. 
With the two-stage mechanism, the NW can configure a sufficient number of TCI states and then use MAC CE to select between them, making MAC CE the main signaling mechanism to update QCL relations. Only at rare occasions (e.g., at handover) the list of TCI states needs to be re-configured using RRC.  Also, since the UE only uses the activated TCI state(s) in its receiver, the UE complexity is kept low.
To use MAC CE as the main signaling mechanism to update QCL associations, the number of configured TCI states must be large enough. This was realized early in the RAN1 discussions, and it was agreed that the signaling should support 64 TCI states (see agreement below). During the same discussion, it was highlighted that the UE is only required to track activated TCI states. According to this agreement, the value Mmax = 64 is for configuration only, i.e., not for tracking purposes.
Agreement:
· Maximum number of candidate TCI states is M_max. Down-select to one of the following two alternatives:
· Alt-1: M_max = 64 
· Note that the value M_max is for configuration of TCI states only
· Relationship between RRC configuration of TCI states and bandwidth parts is decided by RAN2
Include as part of LS to RAN2

However, in the UE capability discussions, there is a UE capability on the number of configured TCI states: a UE may choose to support less than 64 configured TCI states. If the UE supports only, say, 8 configured TCI states, the two-stage signaling is severely limited, and RRC reconfigurations will be necessary to handle mobility within the cell. 
[bookmark: _Toc521670111]The two-stage signaling mechanism for TCI states becomes severely limited if the UE supports only a small number of configured TCI states.
Furthermore, the UE complexity related to the number of configured TCI states is limited. (This is in contrast to the number of activated TCI states, which has a clear impact on the UE complexity.) 
[bookmark: _Toc521670112]The impact on UE complexity from the number of configured TCI states is small, since the UE is only required to track activated TCI states.
Based on the above observations, we propose 
[bookmark: _Toc521670117]Component 2 of UE capability 2-4 is removed and 64 configured TCI states is mandatory. Add a note saying that the UE is only required to track activated TCI states.

	
	2-4
	TCI states for PDSCH
	1. Support number of active TCI states per BWP per CC , including control and data
2. maximum number of configured TCI states per CC for PDSCH
	2-1
	Yes
	Only one TCI state can be supported

	Type 1 
	N.A. 
	N.A.
	
	The UE is only required to track active TCI states as per Component-1.
	
	Component-1: Candidate value set: {1, 2, 4, 8 }
Component-2: candidate value set: {4, 8, 16, 32, 64}
FFS: mandatory values for component-2



Note that this is consistent with the agreement in RAN#80, where a similar note was added for UE feature 3-4:

	
	3-4
	More than one TCI state configurations per CORESET
	
	
	Yes
	
	Type 1
	N.A.
	N.A.
	
	UE is only required to track one active TCI state [per CORESET]
	
	Optional with capability signaling
	Mandatory with capability signaling which shall be set to ‘1’




A similar issue exists for the number of configured TRSs, UE capability 2-51, component 4 and component 5. As the UE moves within the cell, RRC reconfigurations should be avoided; hence it should be possible to configure the UE with a sufficient number of TRSs so that the NW can rely on MAC CE to update the TRS the UE is tracking. Here, there is no dedicated limit on the number of TRSs that can be signaled in RRC. However, TRS is realized using NZP CSI-RS resources and NZP CSI-RS resource sets, and the RRC signaling provides limits both for resources and resource sets:
· maxNrofNZP-CSI-RS-Resources = 192
· maxNrofNZP-CSI-RS-ResourceSets = 64
With these limitations in place, there is no need to have a separate UE capability for the number of configured TRSs, and hence we propose to remove UE capability 2-51, component 4 and component 5.
[bookmark: _Toc521670118]Component 4 and component 5 of UE capability 2-51 are removed. 
For a full discussion about UE capability 2-51, see [4].
2.2	Beam recovery
[bookmark: _Ref521396249]2.2.1	Contention-based link recovery
RAN1 has agreed to support contention-based and contention-free link recovery. One case where the UE shall perform contention-based link recovery is when the UE has not been configured with a dedicated control resource set or a dedicated search space for the reception of the link recovery response. However, this is currently not captured in [2]: instead, section 6 in [2] discusses PDCCH orders:
Excerpt from 38.213, section 6:
[bookmark: _Hlk521394446]If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to receive a PDCCH order triggering a PRACH transmission.

PRACH triggered by PDCCH orders is something completely different from link recovery. Clearly, the UE must be able to perform PRACH in response to a PDCCH order even when it is not configured with parameters related to link recovery.
The paragraph was meant to capture the following agreement from RAN1#93:
· (Working Assumption) If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 
· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.
· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.
· Send LS to RAN2


The agreement aimed to capture the situation where recoverySearchSpaceId was not defined, or when recoverySearchSpaceId was defined without a CORESET. The agreement also aimed to capture that the UE will not perform contention-free link recovery if these parameters are not defined.
Currently, the text in [2] does not reflect the agreement. In particular, it is unclear how the UE performs the monitoring of the link recovery response. We note that 38.321 [3] provides separation between the monitoring for the response to contention-free link recovery and other cases: 
Excerpt from 38.321, section 5.1.4:
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

So, 38.321 indicates that there is a separate procedure for the case when contention-based link recovery is performed: the monitoring procedure in MAC is the same as for other RACH cases. Unfortunately, there is no description in 38.213 how the monitoring is performed in this case.
As 38.321 states that the procedure for contention-based link recovery is the same as for other types of contention-based RACH, we propose to refer to the general description of random access in 38.213, i.e., section 8:
[bookmark: _Ref521394709][bookmark: _Toc521670119]When performing contention-based link recovery, the UE performs random access according to section 8 in 38.213.
Furthermore, it should be specified that if the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE may perform contention-based link recovery:
[bookmark: _Ref521394712][bookmark: _Toc521670120]If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE may perform contention-based link recovery.
A text proposal implementing this proposal is in Section 3.2.
2.2.2	Beam failure detection using explicitly configured CSI-RS
The set of beam failure detection RSs can be determined in two ways:
· By explicit configuration of a periodic CSI-RS
· By implicit configuration derived from the QCL properties of the PDCCH DMRS

The same two options for determining are described in the first paragraph of section 6 in [2]. 
According to agreements, beam failure occurs when the UE detects that the quality estimated from all beam failure detection RSs fall below a certain threshold. However, the current text in [2] describes a somewhat different condition:
Extract from section 6 in [2]:

For the set , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE.

The extract describes that the monitoring is only performed on a subset of the RSs in .  This is not consistent with the agreement that beam failure is triggered based on the quality of all beam failure detection RSs. We propose that this is corrected in [2]:

[bookmark: _Ref503508243][bookmark: _Toc503533863][bookmark: _Toc506534283][bookmark: _Toc510814784][bookmark: _Toc513796777][bookmark: _Toc521670121]Clarify that the UE evaluates the radio quality for all elements in the set .
It is important to note that without this correction, the explicit configuration does not provide any additional functionality compared to the implicit configuration. A text proposal is given in section 3.3.
2.2.3	Beam failure detection in C-DRX
Currently, the description in [2] makes no distinction on beam failure detection in non-DRX and DRX modes. This means that the UE would have to assess the quality of all the signals with a period equal to the period of the beam failure detection RS also during the non-active periods during DRX. This would lead to that the power savings during DRX would be significantly reduced. In contrast, the monitoring interval for radio link monitoring is increased in DRX. We propose to apply a similar relaxation also for beam failure detection:

[bookmark: _Ref521586660][bookmark: _Toc521670122]In DRX, the UE only has to evaluate the quality of the elements in the set  once per DRX period.
A text proposal is given in section 3.4.
2.2.4	Editorial correction to 38.213
In the current text in [2], there is a missing Qin,LR in the second paragraph in section 6.  A text proposal to correct this is given in section 3.5.
[bookmark: _Ref189046994]3	Text Proposals
3.1 	Text proposal implementing Proposal 2
>>> Text Proposal for 38.214 Section 5.2.1.2 >>>
Each CSI Resource Setting CSI-ResourceConfig contains a configuration of a list of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), where the list is comprised of references to either or both of NZP CSI-RS resource set(s) and SS/PBCH block set(s) or the list is comprised of references to CSI-IM resource set(s). with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-Id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
>>> End Text Proposal >>>
3.2	Text proposal implementing Proposal 7 and Proposal 8
>>> Text Proposal for 38.213 Section 6 >>>
If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to receive a PDCCH order triggering a PRACH transmission the UE may perform contention-based random access according to section 8.
>>> End Text Proposal >>>
3.3 	Text proposal implementing Proposal 9
>>> Text Proposal for 38.213 Section 6 >>>


The physical layer in the UE assesses the radio link quality according to the set  of resource configurations against the threshold Qout,LR [10, TS 38.133]. For the set , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. 
>>> End Text Proposal >>>
3.4	Text proposal implementing Proposal 10
>>> Text Proposal for 38.213 Section 6 >>>



The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. In non-DRX mode operation, Tthe physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and the DRX period.
>>> End Text Proposal >>> 
3.5 	Text proposal corresponding to subsection 2.2.4
>>> Text Proposal for 38.213 Section 6 >>>
The threshold Qout,LR corresponds to the default value of higher layer parameter rlmInSyncOutOfSyncThreshold and the threshold Qin,LR to the value provided by higher layer parameter rsrp-ThresholdSSB, respectively. 
>>> End Text Proposal >>>
Conclusion
In the previous sections we made the following observations: 
Observation 1	In the search space provided in the MIB or in controlResourceSetZero, no TCI states are included.
Observation 2	The monitoring occasion for search space #0 depends on which SSB the UE selects, independent of a potentially configured TCI state.
Observation 3	In current specs, dedicated RRC signalling can be used to reconfigure CORESET #0 with, e.g., TCI states.
Observation 4	The two-stage signaling mechanism for TCI states becomes severely limited if the UE supports only a small number of configured TCI states.
Observation 5	The impact on UE complexity from the number of configured TCI states is small, since the UE is only required to track activated TCI states.

Based on the discussion in the previous sections we propose the following:
Proposal 1	TCI states can be configured and activated for CORESET #0.
Proposal 2	Align text in Section 5.2.1.2 of 38.214 to be consistent with 38.331 with respect to the definition of CSI-ResourceConfig.
Proposal 3	When the scheduling delay for aperiodic CSI-RS is smaller than the minimum scheduling delay of the UE, the UE may obtain QCL assumptions for an aperiodic CSI-RS transmitted in the PDSCH region from a default TCI state, where the default TCI state corresponds to the TCI state used for PDSCH QCL indication in the slot where the measurement is performed.
Proposal 4	In case of PUSCH scheduled on a cell without a configured PUCCH, default spatial relation is given by PUCCH resource with lowest ID on the corresponding “serving cell used for PUCCH transmission”: the Pcell, PScell or the PUCCH Scell.
Proposal 5	Component 2 of UE capability 2-4 is removed and 64 configured TCI states is mandatory. Add a note saying that the UE is only required to track activated TCI states.
Proposal 6	Component 4 and component 5 of UE capability 2-51 are removed.
Proposal 7	When performing contention-based link recovery, the UE performs random access according to section 8 in 38.213.
Proposal 8	If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE may perform contention-based link recovery.

Proposal 9	Clarify that the UE evaluates the radio quality for all elements in the set .

Proposal 10	In DRX, the UE only has to evaluate the quality of the elements in the set  once per DRX period.
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