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1 Introduction

In RAN#80 meeting, the specifications of NR were declared. However, for beam management, there are some remaining details which are still not clear in the specification. In this contribution, we present our views on the remaining issues on beam management related issues.

2  Beam management related issues
2.1 Beam Failure Detection
As described in Section 6 in TS 38.213, if the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
[image: image1.wmf]0

q

 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH. 

However, in RAN1#93 meeting [1], , the following agreement was made:

· For the DM-RS of PDCCH, the UE should only expect the following three configurations of the higher layer parameter TCI-State while the fourth configuration is valid as default, before TRS is configured:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3**
	CSI-RS (CSI)
	QCL-TypeA
	
	

	4*
	SS/PBCH Block*
	QCL-TypeA
	SS/PBCH Block*
	QCL-TypeD


* Before TRS configured. Note: this is not a TCI state, rather a valid QCL assumption
**Note: Only when QCL type-D is not applicable
The above agreement means that the QCL relationship between SS/PBCH block and DMRS of PDCCH is not a TCI state. Then, the UE can not determine the set 
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 to include SS/PBCH block indexes indicated by the TCI states. Therefore, it is reasonable to describe that the UE determine the set 
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 to include SS/PBCH block indexes with same values as the SS/PBCH block that has a valid QCL assumption with the DMRS of PDCCH.
Based on the above consideration, we have the following proposal:

Proposal 1: UE determine the set 
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 to include SS/PBCH block resource configuration indexes with same values as the SS/PBCH block that has a valid QCL assumption with the DMRS of PDCCH.
	Text proposals for TS 38.213 v15.2.0 Section 6
< Unchanged parts are omitted > 

If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
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 to include periodic CSI-RS resource configuration indexes with same values as the CSI-RS indexes in the RS sets indicated by the TCI states, or SS/PBCH block resource configuration indexes with same values as the SS/PBCH block that has a valid QCL assumption for respective control resource sets that the UE uses for monitoring PDCCH.
< Unchanged parts are omitted >


2.2 Contention-based PRACH BFR
In RAN1#93 meeting [1], , the following agreement was made:
·  (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.

The above agreement means that if either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed, while UE can still perform contention-based PRACH BFR based on configuration. 

As described in Section 6 in TS 38.213, 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. However, neither contention-free PRACH BFR nor contention-based PRACH BFR is triggered by PDCCH order. Therefore, if either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, the UE does not expect to use the preamble in PRACH-ResourceDedicatedBFR, if configured. 
Based on the above consideration, we have the following proposal:

Proposal 2: 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 use the preamble in PRACH-ResourceDedicatedBFR, if configured.

	Text proposals for TS 38.213 v15.2.0 Section 6
< Unchanged parts are omitted > 

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 use the preamble in PRACH-ResourceDedicatedBFR, if configured.

< Unchanged parts are omitted >


2.3
Discussion on TCI state configuration of CORESET#0
In RAN1#93, the following alternatives considering TCI state for CORESET#0 were discussed.

· Alternative 1: Clarify that broadcast PDCCH uses selected SSB as QCL source for receiving broadcast data and that configured TCI states for CORESET #0 are used for reception of unicast data scheduled by PDCCH on search spaces other than SS#0

· Alternative 1’: TCI state can be configured for CORESET #0 where the QCL reference is only an SSB. Once TCI state is configured for CORESET #0, the UE follows QCL assumption based on the TCI state configuration for both broadcast PDCCH and unicast PDCCH in the search space set(s) associated with the CORESET #0

· Alternative 2: CORESET #0 is not RRC configured with TCI states. According to the agreement above, the selected SSB is used as the QCL reference for reception of both broadcast and unicast PDCCH transmitted in CORESET #0. The selected SSB is either (a) indicated explicitly to the UE by MAC-CE signalling. The MAC-CE message contains the ID of the selected SSB, or (b) determined by the UE through any contention based RACH procedure. The selected SSB is the most recent one between (a)MAC-CE and SSB selected as part of CBRA or CFRA(b). FFS: How to provide a reference to TRS for demodulation of PDSCH

· Alternative 3: Any search space associated with the CORESET #0 cannot be used for unicast PDCCH with QCL Type D after RRC connection is established.

· Alternative 3’: Any search space associated with the CORESET #0 cannot be used for unicast PDCCH with QCL Type D after RRC connection is established. Align 6 PRB grid b/w CORESET #0 and other CORESETs. CORESET other than #0 can be configured for unicast PDCCH so that same physical resource configuration with the CORESET #0 with dedicated TCI-state configuration. In this case, there is no need to configure TCI state on CORESET #0 itself.
Alt1 provides a more flexible TCI configuration for PDCCH scheduling unicast PDSCH than alt 1’ since the reference signal can be SSB or CSI-RS. However, the problem also comes from the flexibility. Supposing that the UE is configured with a USS associated with CORESET#0 taking CSI-RS as QCL reference, and the USS and broadcast PDCCH happen to be monitored in the same OFDM symbols, then UE will receive from CORESET#0 with both CSI-RS and SSB as QCL reference, which actually means two CORESET#0. It is hard for UE to do reception when analog beam is applied. To solve this problem, a). UE can not be configured simultaneously monitoring of unicast and broadcast PDCCH on CORESET#0; b). The configured TCI states for unicast PDCCH also comes from SSB, which is similar to alt 1’.

Alt1’ solves the conflict problems of alt.1 by restricting SSB as the QCL reference and applying the configured TCI state to both broadcast PDCCH and unicast PDCCH. RRC signalling needs to be modified to support TCI state for CORESET#0 since the current reconfiguration of CORESET#0 in PDCCH-ConfigCommon only reuse the 16 states in MIB and no TCI states are available. Then the MAC CE activation procedure for other CORESET can be reused. As to the TCI state pool, it is unlikely to configure many SSBs in the TCI state pool since the beams of UE will not change frequently in short time. Once the beam direction changes a lot, the TCI state pool can be reconfigured, so the impact on flexibility of configuring CSI-RS(s) in the TCI state pool may be negligible.
Similar to alt 1’, the QCL reference of Alt 2 comes only from SSB, but no RRC signalling is required. It means the TCI state of CORESET#0 is predefined with SSB as the QCL reference, and MAC CE is used to activated the current one. Since the current MAC-CE command indicates the TCI state identified by TCI-StateId, modification is needed. if alt 2 is adopted, TCI state of UE-specific PDCCH should be identified  by SSB index other than TCI-StateId when CORESET ID is 0 in MAC CE. And another restriction of alt 2 is that without RRC modification for CORESET#0, it is impossible to configure TCI-PresentDCI for DCI format 1-1, that is because TCI-PresentDCI is a parameter configured per CORESET. Currently, CORESET#0 can be reconfigured in PDCCH-ConfigCommon with values 0~15 interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. No additional parameters are provided without RRC modification. According to current 38.214 section 5.1.5, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission, if the offset between the reception of the DL DCI and the corresponding PDSCH is no less than the threshold Threshold-Sched-Offset or if none of configured TCI states contains 'QCL-TypeD'. Otherwise, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE[2]. Therefore, TCI state for PDSCH can only use TCI state (which is restricted to SSB) for PDCCH in CORESET#0 if no 'QCL-TypeD' is configured or the offset is larger than threshold, which means the transmission flexibility or demodulation performance of PDSCH scheduled by DCI format 1-1 is reduced.

Alt 3 and 3’ are not align with the agreements of “Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0.”, and they cannot solve the problem of limited CORESETs number, so they are not preferred.

Based on the analysis above, and the agreements state that “NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode for non-broadcast PDCCH and for broadcast PDCCH”, alt 1’ and 2 give unified solution for both non-broadcast PDCCH and broadcast PDCCH. Both have some specification effort:

· Alt.1’, RRC configuration modification, including TCI state for CORESET#0, and tci-PresentInDCI field if needed to provide PDSCH transmission flexibility
· Alt.2, MAC CE command modification, to introduce TCI state indication by SSB index.
Considering that alt.2 can not provide TCI indication for PDSCH transmission, alt 1’ is slightly prefered.

Proposal 3: TCI state is configured for CORESET #0 where the QCL reference is only an SSB. Once TCI state is configured for CORESET #0, the UE follows QCL assumption based on the TCI state configuration for both broadcast PDCCH and unicast PDCCH in the search space set(s) associated with the CORESET #0.
3 Conclusions

Based on the above discussions, the proposal are as follows:
Proposal 1: UE determine the set 
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 to include SS/PBCH block indexes with same values as the SS/PBCH block that has a valid QCL assumption with the DMRS of PDCCH.
Proposal 2: 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 use the preamble in PRACH-ResourceDedicatedBFR, if configured.

Proposal 3: TCI state is configured for CORESET #0 where the QCL reference is only an SSB. Once TCI state is configured for CORESET #0, the UE follows QCL assumption based on the TCI state configuration for both broadcast PDCCH and unicast PDCCH in the search space set(s) associated with the CORESET #0.
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