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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. [1]
In the contribution we discuss about the following remaining issues of beam management. More specifically we consider the following topics:
· Default TCI state
· Signalling Reduction for Beam Indications
· Maintaining the same understanding on SSB/CORESET#0/SS#0 for non-broadcast PDCCH
· PUCCH Beam Management
· PUSCH Beam Management
· PDSCH beam management
· CSI-RS

Additionally we discuss the remaining open issues on beam failure recovery in chapter 3.
2	Discussion
2.1	Default TCI State
[bookmark: _GoBack]Before 1st RRC configuration and activation
One of the remaining issues is to define how spatial relation is assumed by UE before and after RRC configuration but before MAC-CE activation signaling, e.g. for PDCCH. In other words, it’s open how to define a default or implicit TCI state. That is needed e.g. in beam recovery and radio link monitoring since currently in 3GPP TS 38.213 the support of implicit configuration of BFD-RS (q0) is based on PDCCH TCI. Thus, there is an ambiguity or actually lack of specified behavior of how UE performs beam failure detection during time between initial access (msg.1/msg.2 onwards) and before the activation of TCI state for PDCCH. 
One option would be to define in the 3GPP TS 38.214 the assumption of an implicit TCI State configuration for PDCCH and PDSCH based on the indicated reference signal (SS/PBCH Block) in initial access. In more general view this approach could be used also in case of handover/beam failure recovery using dedicated signaling (here DL RS can be either SS/PBCH block or CSI-RS).  
[bookmark: _Ref521656233]Proposal 1: Assume implicit TCI-State for PDCCH and PDSCH based on the associated downlink RS (SS/PBCH block) with selected PRACH preamble before and after RRC configuration until first MAC-CE activation command.
Between RRC re-configuration and activation
[bookmark: _Hlk521320517]After first RRC configuration and activation it’s considered that between RRC re-configuration and activation the used TCI state for a CORESET is given by the RS for the most recently activated TCI state from the list TCI-StatesPDCCH for the CORESET.
[bookmark: _Ref521656234]Proposal 2: After first RRC configuration and activation it’s considered that between RRC re-configuration and activation the used TCI state for a CORESET is given by the RS for the most recently activated TCI state from the list TCI-StatesPDCCH for the CORESET.
2.2	Signalling Reduction for Beam Indication
Each downlink and uplink signal and channel has a separate beam configuration and indication (TCI state with QCL-Type-D for downlink or spatial relation info for uplink) signaling as follows:
· RRC level configuration for periodic CSI-RS and periodic SRS
· RRC level configuration and MAC level activation and update for semi-persistent CSI-RS and SRS, PUCCH, PDCCH and PDSCH (when TCI is not present in DCI)
· RRC level configuration, MAC level activation and L1 level triggering for PDSCH
· RRC level configuration and L1 level triggering for aperiodic CSI-RS and SRS

One typical operating mode of NR cell is that the same downlink RS acts as source RS to determine both downlink TX beam and uplink TX for the UE for PDCCH, PDSCH, CSI-RS for CSI acquisition, CSI-RS for RLM, PUCCH and SRS for codebook/non-codebook transmission. Separate configuration and activation signaling, and thus signaling overhead, could be avoided if there would be possibility to implicitly derive spatial QCL assumption for the signal or channel from some other signal or channel, i.e. more generally what is defined for the PDSCH when TCI is not present in DCI. Since dynamic beam indication (MAC level) is supported for the PDCCH, activated TCI state of PDCCH could be used more generally as TCI state or spatial relation info for other signals and channels. This could be implemented so that when TCI state for downlink signal/channel (e.g. CSI-RS for CSI and RLM) or spatial relation info for uplink signal/channel (PUCCH, SRS for codebook/non-codebook) is not explicitly configured the UE can determine the spatial QCL source from the activated TCI state of the lowest CORESET-ID in the latest slot.
[bookmark: _Ref521676429]Proposal 3: Support determining spatial QCL source for e.g. CSI-RS for CSI acquisition, CSI for RLM, PUCCH and SRS for codebook/non-codebook from the activated TCI state of the lowest CORESET-ID in the latest slot when TCI state (downlink) or spatial relation info (uplink) is not explicitly configured for the resource.

2.3	Maintaining the same understanding on SSB/CORESET#0/SS#0 for non-broadcast PDCCH
Related to TCI state configuration for the CORESET#0, the following agreement was made in RAN1#92bis:
	Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-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



In the agreement, solution(s) were left for further study that how NW and UE maintain the same understanding on SSB, CORESET#0 and search space set #0 in connected mode for non-broadcast PDSCH. The question is whether or not CORESET#0 can be configured with TCI State(s). This item was further discussed in MIMO AI in RAN1#93 but more widely in DL Control session where the further discussions and decisions are assumed to be made for this topic. Thus, our consideration and proposals on whether or not CORESET#0 can be configured with TCI State(s) can be found in our accompanying contribution in DL control AI [5].
2.4	PUCCH Beam Management
2.4.1	Default spatial relation for PUCCH
Before RRC
In the last meeting [2] it was discussed what is the default spatial relation for PUCCH prior to RRC configuration of PUCCH resources. Before RRC, the UE is provided a PUCCH resource set by higher layer parameter pucch-ResourceCommon in SIB1 and the UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission [38.213, 9.2.1]. Thus, spatial relation info for PUCCH before RRC configuration is clearly defined in the specifications.
[bookmark: _Ref521676449]Observation 1: Default spatial relation for PUCCH prior to RRC configuration is clearly defined in the specifications. 
Between RRC reconfiguration and MAC
Three alternatives were identified in RAN1#93 [2] for the spatial relation info between RRC reconfiguration and following MAC-CE activation of the spatial relation for PUCCH resources:
· Alt-1: Default spatial relation during ambiguity period is left to UE implementation
· Alt-2: Default spatial relation provided by most recently activated one for PUCCH
· Alt-3: Default spatial relation is provided by the lowest entry in PUCCH-SpatialRelationInfo

Our preference is Alt-2 because it has accurate timing when the activation is in effect keeping gNB (RX) and UE (TX) beams be in synch.
[bookmark: _Ref521676466]Proposal 4: Default spatial relation between RRC reconfiguration and subsequent MAC-CE activation is provided by the most recently activated one for PUCCH.
2.4.2	Updating spatial relation info for PUCCH
As discussed in [3], configuration of spatial relation info, as well as MAC activation, is per PUCCH resource and the UE may have up to 56 for ACK/NACK + PUCCH resources for SR and CSI. Given the assumption that the same activated spatial relation info is applied for each resource there may be significant overhead because of separate MAC commands to switch TX beam for each PUCCH resource when spatial relation infos need to be updated within pre-configured set of spatial relation infos. Thus, it should be supported that common spatial relation info configuration and activation command across all the sets can be provided.
[bookmark: _Ref521676575]Observation 2: In typical operation the same (activated) spatial relation info is assumed to be applied for each PUCCH resource in each PUCCH resource set where PUCCH resources and resource sets are essentially to provide flexibility for UCI transmissions in terms of time and frequency domain allocations and PUCCH formats. 
[bookmark: _Ref521676582]Proposal 5: Support common spatial relation info configuration (RRC) and MAC activation command across all the PUCCH resource sets for PUCCH.
2.4.3	PUCCH Beam Switching Shortage
In [4] it was discussed how currently defined beam management framework supports beam tracking for both downlink and uplink. Based on discussion it was observed that uplink beam tracking (i.e. beam selection and beam indication including beam switching for uplink channels) requires more frequent RRC level reconfiguration than needed for downlink beam tracking. In essence, while for downlink higher layer configuration can configure up to 64 candidate “beams” then for uplink higher layer configuration can configure only up to 8 candidate “beams” (i.e. spatial relation infos). 
It is seen important to support low overhead intra-cell mobility already for the first release of NR. Due to limitation in supported number of spatialRelationInfos for uplink signals/channels (compared to downlink) RRC level signalling overhead is increased and uplink „beam tracking“ (RRC+MAC needed when new spatial source is outside of the current RRC configured set of RSs) capability is lower than in downlink (MAC only is typically needed because of large candidate RS set configured by RRC). Based on that the following observations and proposals were made:
[bookmark: _Ref521676520]Observation 3: Uplink beam tracking and switching requires much higher RRC and MAC level signaling overhead than needed for downlink beam tracking and beam switching. 
[bookmark: _Ref521676528]Proposal 6: Support max number of spatialRelationInfos to be 64 for uplink signals and channels.

2.5	PUSCH Beam Indication
2.5.1	PUSCH scheduled by DCI format 0_0
It has been 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




In the last meeting it was discussed that what is the spatial relation for PUSCH scheduled by DCI format 0_0 on a cell without a configured PUCCH, e.g. in a carrier aggregation scenario. The following alternatives were identified [2]: 
Alt-1: PUSCH scheduled by DCI format 0_0 [on an SCell] not supported
Alt-2: PUSCH scheduled by DCI format 0_0 transmitted in the same way as Msg3 PUSCH
Alt-3: Default spatial relation is given by PUCCH resource with lowest ID on the PCell
Alt-4: Default spatial relation is unspecified (left to UE implementation)
There are different scenarios to consider:
1) [bookmark: _Hlk521312012]PUSCH on SCell is targeted to the same TRP as PCell PUCCH
2) PUSCH on SCell is targeted to a different TRP than PCell PUCCH

[bookmark: _Hlk521312037]In case of 1) the spatial relation of PUSCH scheduled by DCI format 0_0 on a SCell can be based on PUCCH resource with lowest ID on the PCell. However, in case 2) Alt-3 wouldn’t work as such. To support PUSCH scheduled by DCI format 0_0 on SCell in case 2) would require PUCCH to be configured for the SCell as well. In that case, the existing agreement can be applied, i.e. UE is configured PUCCH on SCell where PUSCH is scheduled using DCI format 0_0. In case of PUSCH is scheduled by DCI format 0_0 on a SCell without PUCCH considered behaviour is then that the PUSCH is to be transmitted using the same spatial relation as for PCell PUCCH.
[bookmark: _Ref521676663]Proposal 7: For the case of PUSCH scheduled on a cell without a configured PUCCH, spatial relation is given by PUCCH resource with lowest ID on the PCell.
2.5.2	PUSCH scheduled by DCI format 0_1
After RAN1#93 it still remains unspecified how to provide beam indication for PUSCH when the PUSCH is scheduled with DCI format 0_1 without SRI and without SRS transmission triggering. This specific transmission scheme is very attractive for the system operation because system overhead from periodical/semi-persistent SRSs can be avoided. Even though it was agreed in RAN1#92bis to have SP-SRS mandatory to provide dynamic beam switching for PUSCH (codebook or non-codebook based transmission schemes with triggered SRS transmissions) use of SP-SRS would mean (periodical) system overhead when activated while uplink channel state information can be determined e.g. from PUCCH and/or PUSCH DMRS. Thus, we see it very important, firstly, to support PUSCH scheduled with 0_1 without SRI and SRS triggering and, secondly, dynamic beam indication for it. Based on that the following proposals and observations are made related to PUSCH beam indication:
[bookmark: _Ref521676673]Observation 4: PUSCH beam indication is not specified for the case when PUSCH is scheduled with 0_1 without SRI and SRS transmission triggering.
[bookmark: _Ref521676684]Observation 5: PUSCH scheduled with DCI format 0_1 without need for SRS resource triggering is attractive transmission scheme for the network because uplink CSI can be determined from PUCCH and/or PUSCH DMRS without need for configuring and activating SRS causing overhead. 
[bookmark: _Ref521676694]Proposal 8: For PUSCH scheduled by DCI format 0_1 without SRI and with no triggering of SRS resource, the UE shall use a spatial relation corresponding to the spatial relation used by the PUCCH resource with the lowest ID configured in the active UL BWP.
2.6	PDSCH beam management
2.6.1	Default QCL between RRC reconfiguration and MAC activation
One of the remaining issues in PDSCH beam management is QCL assumption between RRC reconfiguration and MAC activation. To be consistent with PUCCH and PDCCH, and also to guarantee that gNB and UE are in synch about the used beam(s) we propose that the TCI field in DCI shall should correspond to TCI TCI states selected in the most recent MAC-CE after RRC reconfiguration untill new MAC-CE is received.
[bookmark: _Ref521676719]Proposal 9: The TCI field in DCI shall should correspond to TCI TCI states selected in the most recent MAC-CE after RRC reconfiguration untill new MAC-CE is received.

2.7	CSI-RS
Related to aperiodic CSI-RS it was discussed in RAN1#93 on the UE behaviour when the scheduling delay is below the UE capability. CSI-RS resource set configured with repetition set to ‘ON’ the UE expects that the transmit beam is the same for all the resources. Thus, it’s considered that for the case CSI-RS resource set with repetition set to ‘ON’ the UE does not expect trigger to time offset to be less than Threshold-Sched-Offset. 
[bookmark: _Ref521676728]Proposal 10: For CSI-RS resource set configured with repetition set to ‘ON’, the UE does not expect scheduling time offset to be less than Threshold-Sched-Offset.
For the CSI-RS resource set configured with repetition set to ‘OFF’, one solution when the scheduling delay is below the UE capability is to define QCL assumption for a UE to receive aperiodic CSI-RS to be the same as that used for DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted. However, as aperiodic CSI-RS resource may be used as QCL source for another signal or channel (PDCCH, PDSCH, PUCCH and PUCCH) it is important that the CSI-RS resource has “correct” QCL characterisctics. Thus, also in this case it may better not to allow scheduling delay to be less than Threshod-Sched-Offset.
[bookmark: _Ref521676737]Proposal 11: For CSI-RS resource set configured with repetition set to ‘OFF’, the UE does not expect scheduling time offset to be less than Threshold-Sched-Offset.

3 Remaining Details on Beam Failure Recovery
3.1 Explicit configuration of SS block index to resource set q0 

Currently in 38.213 chapter 6 Link reconfiguration reads following:



“A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. “

The sentence states that only periodic CSI-RS resources can be explicitly configured to be included in set q0. RAN1 has not explicitly made any decision to particularly exclude other configurations and especially we don’t see any technical reason why the SS/PBCH block index should note be explicitly configurable in set q0 as it is anyway possible to configure them implicitly. 
[bookmark: _Ref510704914]Observation 6: RAN1 has not made an explicit agreement to exclude configuration of SS/PBCH Block indexes to set q0 
It should be noted that the SS/PBCH block indexes were still included in the 2017-10 version of 38.213 but left out in succeeding versions. 

Also, RAN2#101 agreement, included in the earlier RAN2 LS (R1-1803577) to RAN1 indicates that one list (RRC) can be used to indicate whether an RS can be used for both beam- and cell-RLM, where the beam-RLM refers to beam failure detection. As it has been agreed already in RLM track that both RS types, CSI-RS and SS blocks, can be configured for radio link monitoring. 

Agreements

1	Introduce one list of RSs and indicate for each whether it is used for beam- and/or cell-RLM. 

1a	If no RSs are provided for Beam-Monitoring, the UE performs Beam-Monitoring based on the TCI-State for PDCCH (as agreed by RAN1)

2	If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs Cell-RLM based on TCI-State of PDCCH 

[bookmark: _Ref510704925]Observation 7: UE can be configured explicitly with both RS types, CSI-RS and SS/PBCH Block indexes, for radio link monitoring

The RAN2 agreed signaling mechanism allows network to efficiently configure i.e. the same signals for beam failure detection and RLM using a single list, but currently due to limitations of explicit q0 configuration in 38.213 6 Link Reconfiguration, it is not possible to include SS/PBCH block indexes explicitly to set of q0, thus, this limits the efficient configuration of failure detection RS using a single list. We see no reason for this, and would respectfully ask RAN1 to reinstate the earlier agreement to allow both periodic CSI-RS and SS/PBCH block to be explicitly configured to set of q0.

[bookmark: _Ref510704939]Proposal 12: SS/PBCH block indexes can be explicitly configured to set of q0
[bookmark: _Ref510704940]Proposal 13: Adopt the text proposal to 38.213 Link Reconfiguration Procedure in annex A and inform RAN2 on the decision to capture it in RRC specification.

3.2 Maximum Number of Beam Failure Detection Resources

RAN1#92
Agreement (RRC parameter update):
maxNrofFailureDetectionResources is 2 per BWP
As per agreement in the RAN1#92, the maximum number of beam failure detection resources is limited to X=2 per BWP. In contrast, UE can be configured with maximum of 3 CORESET, each with associated active TCI State for PDCCH. This mismatch introduces ambiguity for UE that which resources is should monitor for beam failure detection (set of q0) in case of implicit configuration. Also, in case of explicit configuration of q0, network is not able to configure UE with 3 BFD-RS. 
[bookmark: _Ref513804233]Observation 8: With current maximum number of BFD-RS the implicit q0 configuration has ambiguity  
Thus, we propose to increase the maximum number of beam failure detection resources to be 3 to match the maximum number of CORESETs. In case the proposal is not accepted, UE should have clear rule to determine which DL RS are included in the set of in case of implicit configuration. Also, network should be allowed to configure UE with corresponding number of BFD-RS and CORESETs with active TCI States for PDCCH.
Similar problem is discussed also in the Radio Link Monitoring track where the maximum number of RLM-RS for below 3 GHz frequency range has been agreed to be two (X=2). 
[bookmark: _Ref513804243]Proposal 14: Increase the maximum number of beam failure detection resources per BWP to be at least X =3. 
[bookmark: _Ref513804244]Proposal 15: If proposal 3 is not accepted, define how UE selects subset of failure detection resources when implicit BFD-RS configuration is used.

[bookmark: _Hlk513716181]3.3. Discussion on RAN2 Reply LS to RAN1 on termination of contention-free BFR
[bookmark: _Hlk513716406][bookmark: _Hlk510701644]In RAN2 LS to RAN1 on beam failure recovery (R1-1808166), two questions (Q1,Q2) were provided to RAN1 regarding the termination of contention free beam failure recovery. We both questions below and propose RAN1 to adopt the following answers to be included in the LS.

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?
Discussion 1: as per current agreements it is clear that UE monitors search space for BFR inside the gNB response monitoring window after transmitting CFRA for BFR but no agreement has been made whether UE additionally monitors configured search spaces prior to beam failure. 
The failure is determined by the hypothetical BLER thus UE may still be able to receive DL/UL grant on failed beam on search spaces prior to beam failure even if they may need to be monitored with different spatial rx filter/beam (FR2) than the search space for BFR (determined by qnew). Based on RAN2 decision the BFR is terminated when PDCCH is received on the serving cell where the CFRA preamble was transmitted.
RAN2#AH1 agreement:
Only the PDCCH transmission on the serving cell where the preamble was transmitted terminates the BFR on that serving cell.

To avoid terminating beam failure recovery due to PDCCH transmission (DL/UL grant with UE’s C-RNTI) on search space prior to beam failure, UE should monitor only the search space inside the gNB response window. Outside the gNB response window, before the gNB response, UE monitors the configured search spaces prior to beam failure.
By having the clear monitoring rule during BFR the MAC layer does not need to differentiate the PDCCH transmission on different search spaces, thus we propose to include following rules as response to RAN1. It is FFS whether this also needs to be captured clearly in 38.213.
· Inside the gNB response monitoring window, after sending CFRA BFR UE monitors only the search space configured for BFR.
· Outside the gNB response window, before receiving the gNB response for CFRA BFR, UE monitors PDCCH on the seach spaces configured prior to beam failure.

Answer 1: UE, after sending the CFRA preamble for BFR, inside the gNB response window, it does not monitor any other search space other than seach space configured for BFR (searchSpaceBFR). PDCCH candidates are monitored by UE as follows: 
· Inside the gNB response monitoring window, after sending CFRA BFR UE monitors only the search space configured for BFR.
· Outside the gNB response window, before receiving the gNB response for CFRA BFR, UE monitors the seach spaces configured prior to beam failure.

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?
Discussion 2: If the answer 1 is accepted as above, we propose the following answer to question Q2:
Answer 2: From RAN1 perspective, since UE monitors only search space indicated by recoverySearchSpaceId during the gNB response window after sending the CFRA BFR, the UE determine the completion of BFR (RACH procedure) when it receives PDCCH transmission on serving cell where the preamble was transmitted .
From RAN2 perspective, MAC layer does not need to know explicitly which search space was monitored. The CFRA BFR procedure is completed (the RA procedure) when the gNB response, the PDCCH transmission in is received inside the gNB response window. 

[bookmark: _Ref521577918]Proposal 16: Agree to include above answers (A1 and A2) to the RAN1 reply to RAN2 LS on termination of contention-free BFR 
[bookmark: _Ref510704942][bookmark: _Ref513804245][bookmark: _Ref521577920]Proposal 17: Adopt the draft LS R1-18XXXX as RAN1 reply on RAN2 LS on termination of contention-free BFR

3.4. On the implicit configuration with two RS in the RS set.
RAN1#93 Agreements , RLM track :
· In case of no explicit RLM-RS configuration, when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking, UE RLM behavior is as follows:
· When an active TCI state contains single RS, the UE is expected to perform RLM measurement using RS configured by the active TCI state
· When an active TCI state contains two RSs, the UE is expected to use the RS associated with QCL Type D as RLM-RS.
· For RLM, it is assumed that a TCI state that contains two RS should have one and only one RS with TypeD QCL. 
· UE is not required to perform RLM measurements with aperiodic RS configured in the TCI state.

After RAN1#93 following decision was left as working assumptions. Similar discussion was held also in the radio link monitoring track and it was decided that in case the activated TCI state indicates two RS, the RS index associated with QCL type -D is selected. Thus we propose to confirm the working assumption
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. 
[bookmark: _Ref521577923]Proposal 18: 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. 

4	Conclusions
This contribution discussed about remaining issues on beam measurement and reporting. Based on discussion the following proposals and observations were made:
Default TCI state:
Proposal 1: Assume implicit TCI-State for PDCCH and PDSCH based on the associated downlink RS (SS/PBCH block) with selected PRACH preamble before and after RRC configuration until first MAC-CE activation command.
Proposal 2: After first RRC configuration and activation it’s considered that between RRC re-configuration and activation the used TCI state for a CORESET is given by the RS for the most recently activated TCI state from the list TCI-StatesPDCCH for the CORESET.

Signalling Reduction for Beam Indications:
Proposal 3: Support determining spatial QCL source for e.g. CSI-RS for CSI acquisition, CSI for RLM, PUCCH and SRS for codebook/non-codebook from the activated TCI state of the lowest CORESET-ID in the latest slot when TCI state (downlink) or spatial relation info (uplink) is not explicitly configured for the resource.

PUCCH Beam Management:
Observation 1: Default spatial relation for PUCCH prior to RRC configuration is clearly defined in the specifications.
Proposal 4: Default spatial relation between RRC reconfiguration and subsequent MAC-CE activation is provided by the most recently activated one for PUCCH.
Observation 2: In typical operation the same (activated) spatial relation info is assumed to be applied for each PUCCH resource in each PUCCH resource set where PUCCH resources and resource sets are essentially to provide flexibility for UCI transmissions in terms of time and frequency domain allocations and PUCCH formats.
Proposal 5: Support common spatial relation info configuration (RRC) and MAC activation command across all the PUCCH resource sets for PUCCH.
Observation 3: Uplink beam tracking and switching requires much higher RRC and MAC level signaling overhead than needed for downlink beam tracking and beam switching.
Proposal 6: Support max number of spatialRelationInfos to be 64 for uplink signals and channels.

PUSCH Beam Indication:
Proposal 7: For the case of PUSCH scheduled on a cell without a configured PUCCH, spatial relation is given by PUCCH resource with lowest ID on the PCell.
Observation 4: PUSCH beam indication is not specified for the case when PUSCH is scheduled with 0_1 without SRI and SRS transmission triggering.
Observation 5: PUSCH scheduled with DCI format 0_1 without need for SRS resource triggering is attractive transmission scheme for the network because uplink CSI can be determined from PUCCH and/or PUSCH DMRS without need for configuring and activating SRS causing overhead.
Proposal 8: For PUSCH scheduled by DCI format 0_1 without SRI and with no triggering of SRS resource, the UE shall use a spatial relation corresponding to the spatial relation used by the PUCCH resource with the lowest ID configured in the active UL BWP.

PDSCH beam management:
Proposal 9: The TCI field in DCI shall should correspond to TCI TCI states selected in the most recent MAC-CE after RRC reconfiguration untill new MAC-CE is received.

CSI-RS:
Proposal 10: For CSI-RS resource set configured with repetition set to ‘ON’, the UE does not expect scheduling time offset to be less than Threshold-Sched-Offset.
Proposal 11: For CSI-RS resource set configured with repetition set to ‘OFF’, the UE does not expect scheduling time offset to be less than Threshold-Sched-Offset.

Beam Failure Recovery:
Observation 6: RAN1 has not made an explicit agreement to exclude configuration of SS/PBCH Block indexes to set q0
Observation 7: UE can be configured explicitly with both RS types, CSI-RS and SS/PBCH Block indexes, for radio link monitoring
Observation 8: With current maximum number of BFD-RS the implicit q0 configuration has ambiguity
Proposal 12: SS/PBCH block indexes can be explicitly configured to set of q0
Proposal 13: Adopt the text proposal to 38.213 Link Reconfiguration Procedure in annex A and inform RAN2 on the decision to capture it in RRC specification.
Proposal 14: Increase the maximum number of beam failure detection resources per BWP to be at least X =3.
Proposal 15: If proposal 3 is not accepted, define how UE selects subset of failure detection resources when implicit BFD-RS configuration is used.
Proposal 16: Agree to include above answers (A1 and A2) to the RAN1 reply to RAN2 LS on termination of contention-free BFR
Proposal 17: Adopt the draft LS R1-18XXXX as RAN1 reply on RAN2 LS on termination of contention-free BFR
Proposal 18: 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.
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Annex A. Text Proposal for 38.213 on Link Reconfiguration Procedure

=== Text Proposal Starts 38.213 v15.2.0 === 

6 Link reconfiguration procedures




A UE can be configured, for a serving cell, with a set  of SS/PBCH block indexes and/or periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set  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 is configured for monitoring PDCCH. The UE expects single port RS in the set .    
--- parts that are not affected are omitted ---
=== Text Proposal Ends 38.213 v15.2.0 === 

image1.wmf
0

q


oleObject1.bin

image2.wmf
1

q


oleObject2.bin

oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

