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1. Introduction
In last meeting, following agreements were made regarding beam measurement and reporting [1]. 
	Agreement
Agree to the following text proposal for TS38.213 and TS38.214.
· When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied starting from slot n + 3Nslotsubframe, + 1.

Agreement
>>> Text proposal for 38.214 Section 5.2.1.4.3 >>>
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP uses is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].
>>> End text proposal >>>

Agreement
Text proposal for Section 9.2.1 in 38.213
If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by higher layer parameter pucch-ResourceCommon in SystemInformationBlockType1 through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial active UL BWP provided by SystemInformationBlockType1. The PUCCH resource set is provided by higher layer parameter PUCCH-Resource-Common and includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, the UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.


In last meeting, following agreements were made regarding beam failure recovery [1]. 
	LS is endorsed with the following text revisions in R1-1807725
Replace “Concern: NTT DoCoMo (more details on complexity needed), OPPO (complexity from NW/performance perspective should be included)” with “Some companies showed concerns on complexity from NW/performance perspective and additional specification effort.”

Agreement
· (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 LS is endorsed in R1-1807883

Working Assumption
In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. 


In this contribution, we discuss the remaining issues and LS on beam management and beam failure recovery.
2. Beam management 
1. 
2. 
2.1. Default TCI states for PDCCH beam indication
UE assumption on the spatial QCL between RRC re-configuration and MAC CE activation of TCI state is not decided yet. Based on latest discussion in last meeting [2], there were some alternatives as shown below.
	Alt-0:
After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default QCL assumption is up to UE implementation

Alt-1:
After an RRC re-configuration of TCI-StatesPDCCH for a CORESET (at least one that is not CORESET#0 or CORESET BFR) and prior to MAC-CE activation of a TCI state for that COREST, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE follows the most recent MAC-CE indicated TCI state for PDCCH in the CORESET
· Note: if there is no associated RACH, and no previous MAC-CE indicated TCI state, the UE is not expected to receive PDCCH on that CORESET

Alt-2: 
[bookmark: _Hlk520901628]After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default TCI state is provided by the lowest entry in TCI-StatesPDCCH for the CORESET



Among the three alternatives, Alt-0 is not preferred since leaving this issue to UE implementation may cause misalignment between NW and UE. Either Alt-1 or Alt-2 can avoid ambiguity between NW and UE. However, Alt-2 can enable faster TCI state change than Alt-1, which is beneficial for operation. Fig. 1 provides the examples for Alt-1 and Alt-2, respectively, for the case when more than one TCI state is reconfigured by RRC signaling. For reference, Fig. 2 provides the examples for the case of one TCI state. As shown in Alt-1, the TCI state is changed after RRC re-configuration and MAC CE activation. While in Alt-2, the TCI state is changed as the lowest ID in TCI-StatesPDCCH for the CORESET after RRC reconfiguration complete, which causes less latency for TCI state change.
The reason why the NW triggers RRC reconfiguration of TCI states is that the NW wants to change the TCI state. However, as shown in Fig. 1 and Fig. 2, the latency changing to new TCI state for Alt. 1 in case of more than one TCI state is larger than the case of one TCI state.
Observation 1: 
· For an RRC re-configuration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of the TCI state, if UE maintains previous TCI state, the latency for changing to new TCI state is larger than the case of 1 TCI state.

[image: ]
(a) Alt-1
[image: ]
(b) Alt-2
Figure 1. Examples of RRC re-configuration procedure for more than 1 TCI state.
[image: ]
Figure 2. Examples of RRC re-configuration procedure for 1 TCI state.

In last meeting, companies raised the concern for Alt-2 that how gNB decides the lowest ID of TCI-StatesPDCCH in case of handover. In that case, we think a combination of Alt-1 and Alt-2 can be considered to relax the issues on fast TCI state change and handover, i.e. UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure for an RRC reconfiguration with RACH procedure. Therefore, we have following proposal.
[bookmark: OLE_LINK15]Proposal 1: 
· After an RRC re-configuration of TCI-StatesPDCCH for a CORESET (at least one that is not CORESET#0 or CORESET BFR) and prior to MAC-CE activation of a TCI state for that COREST, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE assumes that PDCCH is QCL with a TCI state which is provided by the lowest ID of TCI-StatesPDCCH for the CORESET
2.2. Default spatial relation for PUCCH beam indication
Default spatial relation for PUCCH between RRC re-configuration and MAC-CE activation is still under discussion. In last meeting, following two alternatives were discussed [2].
	 Alt-1: 
After an RRC re-configuration of PUCCH-SpatialRelationInfo or a beam failure recovery/RLF/handover, and prior to MAC-CE activation of one of the spatial relations in PUCCH-SpatialRelationInfo, UE assumes a default spatial relation for PUCCH transmission by: 
· If there is an accompanying PRACH transmission, follow the spatial relation for PRACH or msg 3 transmission.
· If this is no accompanying PRACH transmission, follow the most recent MAC-CE indicated spatial relation for the PUCCH resources.

Alt-2:
[bookmark: _Hlk520903021]The default spatial relation for PUCCH resources between an RRC re-configuration and subsequent MAC-CE activation is provided by the lowest entry in PUCCH-SpatialRelationInfo



Either Alt-1 or Alt-2 can ensure beam alignment between NW and UE. Similar as PDCCH beam indication, Alt-2 can enable faster spatial relation change for PUCCH than Alt-1 in case of more than one spatial relation reconfigured by RRC signaling. On the other hand,  it is a question in Alt.2 that how gNB decides the lowest ID of PUCCH-SpatialRelationInfo in case of handover. Therefore, a combination of Alt-1 and Alt-2 can be considered for default spatial relation for PUCCH between an RRC re-configuration and MAC CE activation. 
Proposal 2:
· After an RRC re-configuration of PUCCH-SpatialRelationInfo and prior to MAC-CE activation, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PUCCH is QCL with the Msg. 3 PUSCH during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE assumes that PUCCH is QCL with the lowest ID of PUCCH-SpatialRelationInfo

3. Beam failure recovery
3. 
3.1. Additional CORESET(s) to be monitored during BFR
In last meeting, whether previously configured CORESET(s) should also be monitored during BFR was discussed. Following topics and alternatives were summarized in [3].
	·  Within gNB response window, UE should monitor:
· Alt 1): only CORESET-BFR
· Alt 2): CORESET-BFR and CORESETs configured before BFD
· Outside gNB response window (after BFD and before receiving BFR response), UE should monitor:
· Alt 1): none
· Alt 2): CORESETs configured before BFD
· After receiving gNB response but before PDCCH TCI reconfiguration/activation:
· Alt 1): only CORESET-BFR
· Alt 2): CORESET-BFR and CORESETs configured before BFD


[image: ]
Figure 3. Three periods in BFR
Fig. 3 shows corresponding three periods of Duration A, Duration B and Duration C. For the three periods, Alt. 1 is much simpler than Alt. 2 for UE behavior and UE complexity. However, it is beneficial if UE continues monitoring previously configured CORESET(s) during Duration A and Duration B. When UE detects beam failure and sends beam failure recovery request, NW may also detect the link failure at the same time based on implementation method, e.g., if NW continuously receives NACK for DL data, or cannot receive UL-grant scheduled UL data for some time. In that case, NW may re-configure/activate some new beams before receiving UE’s request. By monitoring previously configured CORESET(s), UE triggered BFR procedure can be avoided as the bad beams can be replaced by good beams in time.
On the other hand, a concern from Alt. 1 for the three periods is that UE cannot be able to receive ETWS (Earthquake Tsunami Warning System) during BFR procedure, which is important for UE for public safety. Since ETWS is transmitted by paging DCI, UE cannot receive ETWS if UE is not allowed to monitor other CORESET(s) in addition to recoverySearchSpaceID. Therefore, Alt. 2 for each period should be supported. In current specification, there is no restriction for UE to monitor search space other than BFR search space, i.e. UE can monitor the CORESET(s) that has been configured. Hence, Alt. 2 for each period has been supported by current specification. 
For Duration B and Duration C, if Alt. 2 is supported, there may be an issue that a search space with a different QCL is on the same symbol as recoverySearchSpaceID. In the last meeting, similar discussion was made in RACH for initial access session, and following working assumption was made [1]. It says that during RACH procedure UE cannot monitor other PDCCH only when RAR search space is not QCL-D and is on the same symbol. Therefore, Alt. 2 is consistent with following working assumption for RACH procedure for initial access. 
	Working assumption:
· In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH and or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, only if they are it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
· Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, or Type3-PDCCH common search space.



Proposal 3:
· Within gNB response window, UE should monitor:
· Alt.2) recoverySearchSpaceID and CORESETs configured before BFD
· Outside gNB response window (after BFD and before receiving BFR response), UE should monitor:
· Alt.2) CORESETs configured before BFD
· After receiving gNB response but before PDCCH TCI reconfiguration/activation:
· Alt.2) recoverySearchSpaceID and CORESETs configured before BFD

3.2. Reply to LS on termination of contention-free BFR
An LS [4] is sent to RAN1 in last RAN2 meeting on contention-free BFR. Regarding the two questions from RAN2, we have following views and replies.
Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?
Reply: Yes. After UE sending PRACH for contention-free BFR, UE continue monitoring PDCCH candidate in configured search spaces monitored before PRACH until UE receives PDCCH TCI reconfiguration/activation.
Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?
Reply: Yes. The BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId.
Proposal 4:
· Adopt our reply to LS on termination of contention-free BFR.

3.3. Timing advance value after BFR request
While the BFR request uses PRACH, it has not been well discussed the hanlding of UL transmission as per BFR procedure. Thus, the intended UE behaviour should be addressed. In TS38.211, it is specified that UE shall set the timing advance (TA) value for PRACH transmission equals to 0 as following.
	5.3.2	OFDM baseband signal generation for PRACH
[…]



The starting position  of the PRACH preamble in a subframe (for ) or in a 60 kHz slot (for ) is given by

	
where 
-	the subframe or 60 kHz slot is assumed to start at [image: ] ;
-	a timing advance value [image: ] shall be assumed;
-	[image: ] shall be assumed for [image: ], otherwise it is given by [image: ] and the symbol position [image: ] is given by
	[image: ]
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if [image: ], then [image: ]
-	if [image: ] and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then [image: ]
-	otherwise, [image: ]
[…]



The text above (NTA = 0 shall be assumed) may have 2 interpretations:
1) After the PRACH transmission (using NTA = 0), UE discards the maintained NTA and uses NTA = 0 for subsequent transmission
2) Even after the PRACH transmission (using NTA = 0), UE maintains NTA and uses it for subsequent transmission
In RACH procedure for other than BFR request, since PRACH is transmitted to determine TA value, there was no problem since UE expects to receive TA command in Msg.2 always. Even if UE nullifies TA value at the PRACH transmittion, appropriate TA value can be received via TA command in the end. However, in RACH procedure for BFR request, gNB does not transmit RAR including TA command, UE may not expect to reveive TA command. If UE nullifies TA value at the PRACH transmission, UE performs the subsequent UL transmissions with NTA = 0 until the timing is adjuested again, which would cause UL interference. Hence, it should be clarified that the intended UE behaviour to avoid the miss-interpretation.

Proposal 5:
· Clarify the UE assumption of the current spec on TA (timing advanced) handling after PRACH transmission for BFR request from the following:
· Option1: UE discards the maintained NTA and uses NTA = 0 for subsequent transmission 
· Option2: UE maintains NTA and uses it for subsequent transmission

Another issue for TA of BFR is whether appropriate TA value can be different before and after BFR. If the appropriate TA value can be different, UL tranmission timing should be adjusted via TA command MAC CE as soon as possible. For example, the radio quality of the new beam might be somehow different from that of the old beam since the new beam may be NLOS while the old beam is LOS. The earliest timing that gNB can measure the appropreate TA command value (to be included in TA command MAC CE) in the new beam is when the PRACH for BFR request is received. To do such, we should ensure that UE and gNB use the common base timing for each own bahaviour. Otherwise, the UL timing would be incorrect. Specifically, in following case, 
- gNB measures TA command based on PRACH transmitted based on NTA = 0
- UE applies such TA command based on the maintained NTA (i.e. Option2 of Proposal5)
The resuling UL transmission timing will be incorrect. Thus, if the UE assumption of Proposal5 is Option2, we have following options:
· Option 1:
· TA command is caluclated based on the first UL transmission on the new beam (other than PRACH for BFR request)
· Pros: no spec impact
· Cons: UL transmission timing is not approproetae until TA command is received again, which will cause UL interference
· Option 2: 
· For PRACH transmisson for BFR request, UE uses the maintained TA value
· Pros: the appropriate TA value can be applied from the first UL transmission of BFR request response
· Cons: spec. impact 

Proposal 6:
· In order to configure TA command after PRACH transmission of BFR request, down select from the following options:
· Option 1: TA command is caluclated after the first UL transmission of BFRQ response
· Option 2: for PRACH transmisson of BFR, UE assumes TA value which is configured before PRACH transmission

[image: ]
(a) Option 1
[image: ]
(b) Option 2
Figure 4. Options to configure TA command after PRACH transmission of BFR request.

4. Summary
In this contribution, we provide further views on beam management and beam failure recovery for NR. Based on the discussion above, we have following observation and proposals.
Observation 1: 
· For an RRC re-configuration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of the TCI state, if UE maintains previous TCI state, the latency for changing to new TCI state is larger than the case of 1 TCI state.
Proposal 1: 
· After an RRC re-configuration of TCI-StatesPDCCH for a CORESET (at least one that is not CORESET#0 or CORESET BFR) and prior to MAC-CE activation of a TCI state for that COREST, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE assumes that PDCCH is QCL with a TCI state which is provided by the lowest ID of TCI-StatesPDCCH for the CORESET
Proposal 2:
· After an RRC re-configuration of PUCCH-SpatialRelationInfo and prior to MAC-CE activation, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PUCCH is QCL with the Msg. 3 PUSCH during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE assumes that PUCCH is QCL with the lowest ID of PUCCH-SpatialRelationInfo
Proposal 3:
· Within gNB response window, UE should monitor:
· Alt.2) recoverySearchSpaceID and CORESETs configured before BFD
· Outside gNB response window (after BFD and before receiving BFR response), UE should monitor:
· Alt.2) CORESETs configured before BFD
· After receiving gNB response but before PDCCH TCI reconfiguration/activation:
· Alt.2) recoverySearchSpaceID and CORESETs configured before BFD
Proposal 4:
· Adopt our reply to LS on termination of contention-free BFR.
Proposal 5:
· Clarify the UE assumption of the current spec on TA (timing advanced) handling after PRACH transmission for BFR request from the following:
· Option1: UE discards the maintained NTA and uses NTA = 0 for subsequent transmission 
· Option2: UE maintains NTA and uses it for subsequent transmission
Proposal 6:
· In order to configure TA command after PRACH transmission of BFR request, down select from the following options:
· Option 1: TA command is caluclated after the first UL transmission of BFRQ response
· Option 2: for PRACH transmisson of BFR, UE assumes TA value which is configured before PRACH transmission
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