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1. Introduction
This contribution continues the discussion of beam management remaining issues.
2. Max total active TCI state # for PDSCH and PDCCH
In [1], it has been agreed that the UE supported maximum number of active TCI states for PDSCH can be 1 per CC. As for baseline UE implementation, NR should support UE capability of maximum total 1 active TCI state across PDSCH and CORESET per CC. This is to facilitate the basic single beam operation, where PDCCH and PDSCH share the same beam and hence UE only needs to track a single TRS. Without additional RRC parameter, the maximum total 1 active TCI state across PDSCH and PDCCH can be signalled if the supported maximum active TCI state number is 1 for PDSCH. 
Proposal 1: Support UE capability of max total 1 active TCI state across PDSCH and CORESET per CC, which can be signalled by UE capability of max 1 active TCI state for PDSCH per CC.
3. Latency for A-CSI-RS beam switching
In [1], a FFS item is whether we need different minimum A-CSI-RS beam switch latency for CSI-RS-ResourceRep OFF and ON for an A-CSI-RS resource set. There is a benefit to choose larger latency for CSI-RS-ResourceRep ON, which can be used to wake up UE panel(s) in sleep mode to join P3 UE beam refinement. As a result, UE can identify the best beam across panels while maintaining low power consumption. While it may be useful to differentiate intra-panel and inter-panel P3 procedure, further enhancement can be done at Rel-16.
[bookmark: _Hlk513677820]Proposal 2: For SCS=120kHz, KB is 28 symbols for CSI-RS with repetition OFF, and is 336 symbols (3 ms) with repetition ON. FFS symbols for other SCS.
Proposal 3: Support KB of 336 symbols (3 ms) as one capability value for SCS=120kHz.
4. CORESET 0 for determining lowest CORESET ID
In [2], it has been agreed that unicast PDSCH can be scheduled by a DCI associated with the CORESET 0. Therefore, as other regular CORESETs, CORESET 0 should be considered in determining lowest CORESET ID for default PDSCH QCL. Although no explicit TCI state configured, UE may assume CORESET 0 for unicast PDSCH is QCLed with associated SSB. The implicit QCL info can be used to determine the default PDSCH QCL. 
Proposal 4: Support considering CORESET 0 in determining lowest CORESET ID for default PDSCH QCL.
5. TCI reconfiguration for CORESET 0
[bookmark: _Hlk513674993]In [2], it has been agreed that NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected mode at least for non-broadcast PDCCH. The details for achieving this goal are described next. Using beam failure recovery procedure, UE indicates gNB the new SSB. In case of no beam failure, gNB can indicate UE the new SSB via MAC-CE based on beam management, e.g., L1-RSRP report. Specifically, one of the 4 possible CORESET IDs in UE-specific PDCCH MAC CE can be reserved for CORESET 0, since at most 3 CORESETs can be configured per BWP. gNB can use the corresponding TCI state to signal the new SSB. In both cases with and without BFR, both gNB and UE will switch to the search space 0 of the indicated new SSB for unicast data.  
The above discussion can be summarized as below
Proposal 5: During beam failure recovery, UE indicates gNB the new SSB/CORESET0/SS0 for non-broadcast PDSCH.
Proposal 6: In absence of beam failure, gNB indicates UE the new SSB/CORESET0/SS0 for non-broadcast PDSCH by UE-specific PDCCH MAC CE with one CORESET ID reserved for CORESET 0.
Text Proposal 38.213 Subclause 6:
--------------------------------------------------------- Beginning of change ---------------------------------------------------------

For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index  until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. Unless the UE transmitted PRACH in response to Beam-failure-recovery-request-RACH-Resource, the UE is not expected to monitor PDCCH candidates in the control resource set provided by recoveryControlResourceSetId after the UE receives a higher layer parameter ControlResourceSet or after the UE receives a MAC CE activation for a TCI state. The UE shall assume that the CORESET ID 0 and search space ID 0 identified during initial access is now associated with the SS/PBCH block quasi co-located with the RS associated with the index , after completion of beam recovery.
------------------------------------------------------------- End of change ------------------------------------------------------------
Text Proposal 38.213 Subclause 10:
--------------------------------------------------------- Beginning of change ---------------------------------------------------------
If the UE has received a MAC CE activation command for one of the TCI states, the UE applies the activation command 3 msec after a slot where the UE transmits HARQ-ACK information for the PDSCH providing the activation command.
The MAC CE activation command may also update the TCI for CORESET 0. The 6-bit TCI state field in the MAC CE command activating CORESET 0 shall be interpreted as the index of the associated SS/PBCH block. The search space 0 shall also be associated with this indicated SS/PBCH block index. 
If a UE has received higher layer parameter TCI-StatesPDCCH containing a single TCI state, the UE assumes that the DM-RS antenna port associated with PDCCH reception is quasi co-located with the one or more DL RS configured by the TCI state.
------------------------------------------------------------- End of change ------------------------------------------------------------
6. Default beam for A-CSI-RS
In [1], A-CSI-RS beam switch latency threshold is introduced as one UE capability. If time offset between scheduling DCI and A-CSI-RS is greater than the threshold, A-CSI-RS beam per CSI-RS resource will follow the QCL info configured by RRC for the corresponding trigger state. However, there may be use cases when the time offset is less than the threshold. For example, A-CSI-RS with time offset less than the threshold can be used for fast CQI feedback for the default PDSCH beam, if both A-CSI-RS and PDSCH share the same default beam. 
Proposal 7: If time offset between the reception of scheduling DCI and the first symbol of scheduled A-CSI-RS is less than the corresponding beam switch threshold, default QCL assumption of A-CSI-RS follows that for PDSCH reception. 
7. TCI states for PDSCH slot aggregation
To increase coverage, RRC can configure PDSCH repetition across multiple consecutive slots, where UE repeats a TB at same symbol locations per slot with rank 1. The PDSCH TCI state per slot can be determined by the same rule for non-slot-aggregation case. Specifically, if the time offset per PDSCH from the scheduling DCI is less than Threshold-Sched-Offset, the TCI state of CORESET with lowest ID in latest slot will be used as the default TCI state for that PDSCH. Therefore, PDSCHs with offset less than Threshold-Sched-Offset will follow corresponding CORESET TCIs, while PDSCHs with offset greater than Threshold-Sched-Offset will follow TCI indicated in DCI. However, those followed CORESET beams may be at different directions with lower gain than the beam indicated in DCI. This may not be desirable for coverage extension purpose, and is also not optimal for beam diversity purpose due to uncontrolled beam directions with lower gain. 
To maximize the coverage improvement, the time offset from DCI to the first PDSCH can be enforced to be greater than Threshold-Sched-Offset, so the same beam indicated by DCI can be applied to all slots. This also allows full beam control by DCI, which may be further enhanced to optimize TCI state per PDSCH for other purposes, e.g. beam diversity for robustness.  
Proposal 8: For PDSCH based slot aggregation, the time offset between the last symbol of PDCCH and the first symbol of PDSCH in the first scheduled slot should be no less than Threshold-Sched-Offset. 
8. TCI state for PUSCH slot aggregation
For PUSCH with slot aggregation, the spatial relation info may be determined for the first slot as if there was no slot aggregation, and the beam thus determined may be used for all slots. The same PUSCH beam determination scheme can be used for UCI piggybacked on PUSCH as well.
Proposal 9: For PUSCH with slot aggregation, all slots share the same spatial relation info in Rel-15. PUSCH beam determination is independent of whether PUSCH carries UCI, SCH data, or both.
9. Ack Tx time for determining MAC CE latency
The following was agreed at previous RAN1 meeting:
Agreement at RAN1#92bis:
Support 3ms as MAC CE latency for activation/deactivation of SP CSI on PUCCH, SP CSI-RS and trigger states of AP-CSI/CSI-RS. Note that MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC-CE message to the time that the MAC-CE message is applied.
In the above agreement, there is no precise definition of the end of ACK transmission. The same applies to all previous discussion of MAC CE activation time relative to ‘end of Ack transmission’. This needs clarification for the following scenarios:
a) If the MAC-CE was carried on a PDSCH that used CBG-based Ack, then the Ack transmission could refer to:
Option1:  Ack of all CBGs containing the MAC-CE bits, or 
Option2: Ack of all CBGs, regardless of which of them carry MAC-CE bits  
In Option1, the UE would need to do L2 parsing of the PDSCH packet prior to receiving all the CBGs. This may be acceptable if the MAC-CEs could be guaranteed to be localized, eg, to always lie within the first CBG. However, currently there is no limit on the number of MAC-CEs that can be included with a single PDSCH, and thus repeated L2 parsing may be needed after each additionally decoded CBG or set of CBGs, to determine if another MAC-CE has been received. This may become complex. On the other hand, in Option2, UE can wait till all CBGs have decoded before beginning the L2 parsing. Hence, for simplicity, we propose Option2.
b) If Ack is sent as UCI on PUSCH (with or without PUSCH data), Ack modulation symbols may not be present in all the OFDMsymbols of the PUSCH transmission. Based on the Ack and DMRS locations, it may be possible to demodulate Ack prior to the end of the PUSCH. However, again for simplicity, the end of Ack transmission for the purpose of MAC-CE activation should be defined as the end of PUSCH.
c) Rules for handling full and partial overlapping of UL transmissions are still being discussed in the PUCCH session. In particular, these rules may imply partial or whole DTX of UL transmissions carrying Ack, especially in context of URLLC. For simplicity, extending the approach used in (b) above, any intra-slot partial DTX should be ignored for the purpose of MAC-CE activation. For an M-slot repeated transmission of PUCCH or PUSCH carrying Ack, if the last N slots are entirely DTXed, we could consider whether end of Ack should be the end of the last transmitted slot, or the end of the slot that would have been the last transmitted slot in absence of DTX. Clearly if M=N, i.e., the Ack is entirely DTXed, UE should not treat it as Ack at all; UE should behave as if a Nack was sent. If M>N, then as gNB is aware of the DTX, it may be able to decode the Ack using the M-N transmitted slots. So we could treat the last transmitted slot as the end of Ack.
The above discussion can be summarized as follows:
[bookmark: _Hlk513677882]Proposal 10:  To determine MAC-CE activation time, the end of transmission of Ack for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying Ack for the PDSCH.
Proposal 11: In case of CBG-based PDSCH, the Ack for determining MAC-CE activation time refers to the last Ack for all CBGs, regardless which CBGs carry MAC-CE bits.   
A text proposal to TS38.214 accounting for Proposals 10 and 11 above is as follows. It also includes a change to increment the index of the slot in which the MAC-CE is applied by 1, so as to conform to the agreed 3ms latency, as also described in [10].
--- Start of text proposal to Section 5.1.4.2 in TS 38.214 ---
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the activation command [10, TS 38.321] for ZP CSI-RS resource(s) is completed in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied no earlier than slot .
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) is completed in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied no earlier than slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.1.5 in TS 38.214 ---
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the activation command is completed in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot .After a UE receives [initial] higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.1 in TS 38.214 ---





[bookmark: _Hlk498207844][bookmark: _Hlk513481631]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the transmission of HARQ/ACK corresponding to all code block groups of the PDSCH that carries the selection command is completed in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied no earlier than slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.2 in TS 38.214 ---
[bookmark: _Hlk500780509]Semi-persistent reporting on PUCCH is activated by an activation command [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the activation command is completed in slot n, the indicated semi-persistent Reporting Setting should be applied no earlier than slot . If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 
[bookmark: _Hlk500788297]For a UE configured with the higher layer parameter reportConfigType set to 'semiPersistentOnPUCCH’ . 
[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s), and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the selection command is completed in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State’s, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to all code block groups of the PDSCH that carries the selection command is completed in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
--- End of text proposal ---

--- Start of text proposal to Section 6.2.1 in TS 38.214 ---
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the selection command is completed in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no earlier than slot . The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
[bookmark: _Hlk512330606]…
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carries the selection command is completed in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no earlier than slot . 
--- End of text proposal ---


10. Convey QCL assumptions across carriers
In [3], it has been agreed that RAN1 needs to discuss combinations of DL physical channels and reference signals for simultaneous reception in FR2 intra-band CA. Another fundamental issue is how to convey QCL assumptions across carriers. Ideally, gNB shall configure CCs that UE can assume cross-carrier QCL type D (with RRC impact) or implicitly assumed by UE when UE conveys its capability (no RRC impact). To aid gNB’s decision, it is beneficial for UE to at least indicate which frequency range the UE assumes cross-carrier QCLed operation. Detailed indication is TBD.  
Proposal 12: UE shall indicate which frequency range the UE assumes cross-carrier type-D QCLed operation, which needs to be added in UE feature list. Detailed capability indication is TBD.
11. Default TCI between RRC reconfig and MAC-CE activation 
TCI states are configured/reconfigured by RRC, and subsequently activated by MAC-CE to provide QCL references for PDCCH. However, there are delays associated with the MAC-CE activations and, hence, it is important to define default TCI states during such ambiguity periods. In [4], several alternatives are summarized for PDCCH default TCI state between RRC reconfig and MAC-CE activation.
Alt. 1: DL RS in a fixed entry of TCI-StatesPDCCH is used until MAC-CE activation.
Alt. 2: Most recent DL RS activated by MAC-CE in any of existing CORESETs is used until activation.
Alt. 3: Existing TCI state is used until MAC-CE activation.
We prefer Alt. 3, which requires no additional beam switching. In addition, benefits of other alternatives are unclear. For Alt. 1, TCI-StatesPDCCH may have been reconfigured and the fixed entry in general may have no special significance. For Alt. 2, additional rule is needed if the most recently activated DL RS is more than one from multiple CORESETs. 
Proposal 13: Existing TCI state is used as PDCCH default TCI between RRC reconfig and MAC-CE activation.
12. MAC-CE to activate TCI states on inactive BWP
An issue related to TCI state transition in BWP switching is whether MAC-CE can activate TCI states on inactive BWP. Activating TCI states on inactive BWP before switching may save activation latency. However, to use activated TCI states immediately after switching, UE needs to track corresponding RS on inactive BWP for some time before switching. This may require configuring measurement gaps, which has not been agreed for BWP switching purpose. The only agreed use case for measuring RS outside active BWP is for RRM with measurement gaps configured. In addition, UEs may not even be able to perform such measurement if only capable of tracking single TRS. Therefore, we do not expect UE to track RS on inactive BWP except for RRM purpose. 
Proposal 14: UE is not expected to measure RS on inactive BWP except for RRM purpose.
13. TCI state across BWP switching
In dynamic BWP switching, DL DCI can switch both DL & UL BWP and simultaneously carry PDSCH assignment on new BWP. The question is that in this case, what is the PDSCH TCI state to be used? For type-B switching, there is a case of no BW overlapping between new and old BWP. As proposed in [8], we prefer using TCI state on old BWP for a predefined time after UE switching to new BWP. This is to avoid tracking RS on inactive BWP before switching, which requires tracking multiple RSs across BWPs with measurement gaps configured. The predefined time is for UE to warm up on the RS on new BWP and, for example, could be 2 ms.  
On the other hand, if gNB switches from BWP1 to BWP2 and back to BWP1, we do not expect UE to reuse the TCI state in the first BWP1 to the second BWP1, since the TCI state in the first BWP1 is likely to be outdated. In other words, TCI state would be memoryless across BWP switching, and gNB needs to newly determine TCI states to be used on new BWP after switching. 
[bookmark: _GoBack]Proposal 15: TCI state should be memoryless across BWP switching, i.e. to be newly determined after switching to new BWP, except for a predefined transition period after switching, where TCI state on old BWP is used on new BWP.
14. Configured TCI states without type-D QCL 
Previous proposals showed concerns on UE behaviour when all TCI states do not contain a spatial QCL reference. It was proposed in [5] that if all configured TCI states do NOT contain QCL Type D i.e. QCL w.r.t. spatial Rx parameter, a UE shall obtain the other QCL assumptions from the indicated TCI state for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. 
We believe the scenario when all TCI states do not have type-D QCL should apply to FR1 only. Unless use cases are clarified for FR2, we expect type-D QCL included in every TCI for FR2.  
Proposal 16: Use cases when all TCI states do not have type-D QCL should be clarified for FR2. Otherwise, we expect type-D QCL included in every TCI for FR2.
15. On CORESET for beam failure recovery
In [4], a remaining issue has been raised for whether CORESET for beam failure recovery (BFR) can be considered to determine the default PDSCH TCI. As described in section 6 of TS 38.213 v15.0.1, in BFR operation, after 4 slots from the slot of sending the BFRQ, UE monitors PDCCH scheduling the response in the CORESET configured by higher layer parameter Beam-failure-recovery-response-CORESET. The TCI state of the BFR CORESET is same as the candidate beam whose RACH resource receives the corresponding BFRQ, i.e. the PDCCH scheduling the BFR response is expected to be transmitted by the same beam as the candidate beam whose RACH resource receives the BFRQ.
However, in normal operation (i.e. no beam failure happens), UE is not expected to receive PDCCH from the CORESET for BFR response, which therefore should not be used to determine the default PDSCH TCI.  
[bookmark: _Hlk506491817][bookmark: _Hlk510798072]Proposal 17: CORESET for PDCCH scheduling beam failure recovery response should not be used to determine the default PDSCH TCI.  
16. PUSCH default spatial relation before RRC config and MAC-CE activation 
For PDSCH, the default beam is related to configured PDCCH CORESETs. Prior to RRC configuration of CORESETs (immediately after UE completes RACH procedure to enter connected mode), it is natural to use the beam identified during RACH procedure. This can naturally be extended to PUSCH as well: Prior to PUCCH configuration, instead of using PUCCH as default beam for PUSCH, we could use the beam identified during RACH procedure. This principle is also expressed in part of alternative-(a) of Proposal 29 of [4]: “The default spatial relation that the UE may assume is the SSB identified during the RACH procedure”. However, it only applies to UEs with UL/DL beam correspondence: The SSB identified during RACH procedure identifies a suitable DL beam. UEs transmit PRACH on a PRACH occasion corresponding to this DL beam, but the beam for PRACH is the DL beam only for UEs with UL/DL correspondence, and may be a different beam for UEs without this correspondence. The PRACH beam that triggered a RAR response from the base-station would then be used for remaining RACH procedure (Msg3 and Msg4-Ack). More generally, if beam training and update is allowed during RACH procedure, then the beam identified following that training would be a natural candidate to use after RACH procedure, until RRC configuration and MAC CE activation allows the default beams as defined in this contribution to be used meaningfully. Also note that Msg3 may be carried on LTE in NSA mode, in which case the Msg1 (PRACH) beam would be the suitable default beam for uplink transmissions.
Proposal 18: After RACH procedure, until RRC configuration and MAC-CE activation allows default PUSCH beams to be based on PUCCH resources, the beams identified during RACH procedure serve as default. These are the beam of SSB identified by the UE for DL, and the beam of the PRACH or msg3 transmission that led to completion of RACH procedure for UL.
17. PUCCH default spatial relation between RRC reconfig and MAC-CE activation 
To provide spatial relation for PUCCH, a candidate spatial relation list is first configured/reconfigured by RRC. Suppose there is more than one spatial relation in the list and UE supports MAC-CE based activation. gNB will subsequently selects one spatial relation per PUCCH resource via MAC-CE. However, there are delays associated with the MAC-CE activations and, hence, it is important to define default spatial relation during such ambiguity periods. In [4], several alternatives are summarized for PUCCH default spatial relation between RRC reconfig and MAC-CE activation.
· Alt. 1: Default spatial relation that the UE may assume is the is given by the first entry of PUCCH-SpatialRelationInfo.
· Alt. 2: Existing spatial relation is used until MAC-CE activation.
We prefer Alt. 2, which requires no additional beam switching. In addition, for Alt. 1, PUCCH-SpatialRelationInfo may have been reconfigured and the fixed entry in general may have no special significance. 
Proposal 19: Existing spatial relation is used as PUCCH default spatial relation between RRC reconfig and MAC-CE activation, if there is more than one spatial relation in PUCCH-SpatialRelationInfo and UE supports MAC-CE based activation.
18. QCL for newly configured additional PUCCH before activation
For newly configured additional PUCCH (not the initial one), MAC-CE selects one spatial relation from PUCCH-SpatialRelationInfo. However, there are delays associated with the MAC-CE activations, and it is necessary to clarify the spatial relation of newly configured PUCCH before MAC-CE activation. Several alternatives are summarized below with the first two described in [4]:
· Alt. 1: Use that of PUCCH resource with lowest ID.
· Alt. 2: Use most recently activated or configured PUCCH spatial relation.
· Alt. 3: Newly configured PUCCH remains inactive (not used) till MAC-CE activation.
We prefer Alt. 3, where the extra delay of MAC-CE activation is well defined and acceptable compared with that for RRC configuration of PUCCH. For Alt. 1, spatial relation of PUCCH resource with lowest ID may be outdated if not used for a long time. For Alt. 2, additional rule is needed if most recently activated spatial relation is more than one from multiple PUCCH resources. 
Proposal 20: Newly configured additional PUCCH remains inactive till MAC-CE activation.
19. Adopt TCI framework for PUSCH beam indication
In [6,7], it has been proposed to reuse the TCI framework agreed for DL beam indication to support beam indication for PUSCH. This requires introduction of a TCI field in UL DCI, as well as RRC configuration and MAC-CE activation of a list of candidate RSs to be used as spatial relations for PUSCH. Due to limited time budget, we prefer not adopting TCI framework for PUSCH beam indication in Rel-15. 
The flexibility of updating PUSCH beam could be partially achieved with SRI in existing UL DCI 0_1. In absence of SRI, PUSCH beam can be updated by MAC-CE via using spatial relation of a fixed PUCCH-ResourceID as the proposal 15 in this doc.
Proposal 21: Not to adopt TCI framework for PUSCH beam indication in Rel-15.
20. Beam training for UE without beam correspondence
In U1 beam training, UE without beam correspondence needs to transmit SRS in different beams for gNB to determine the best coarse Tx beam. In U3, UE further refines the selected Tx beam in U1 by transmitting SRS with beams around that direction. In [9], one way to signal the coarse/refined Tx beam sweep is to configure none or a subset of resources in a SRS resource set to have SRS-SpatialRelationInfo, and UE is allowed to vary Tx beams on resources without SRS-SpatialRelationInfo. Extra thought is needed on the UE behaviour. Specifically, giving UE full freedom to sweep Tx beam may create uncontrolled interference, which may significantly affect neighbour UE. Such interference could be mitigated with NW guidance, e.g. by restricting the sweep in a range that is likely to find the best or a sufficiently good Tx beam. For example, in U1, NW can provide RS ID for the selected DL beam and UE is only allowed to sweep Tx beam within an indicated range of corresponding Rx beam. 
Proposal 22: Network shall provide guidance on beam sweep behaviour in UL beam training for UEs without beam correspondence.
In [9], it was proposed that a parameter can be configured to indicate the beam sweeping behaviour (e.g.,U-3) and a set-level Tx beam direction can be configured. To limit interference in U3, it would be beneficial for NW to further indicate a maximum angular range, within which UE is allowed to sweep Tx beam direction. 
Proposal 23: For U3 beam training, network shall indicate a maximum angular, within which UE is allowed to sweep Tx beam direction.

21. Conclusion
Proposal 1: Support UE capability of max total 1 active TCI state across PDSCH and CORESET per CC, which can be signalled by UE capability of max 1 active TCI state for PDSCH per CC.
Proposal 2: For SCS=120kHz, KB is 28 symbols for CSI-RS with repetition OFF, and is 336 symbols (3 ms) with repetition ON. FFS symbols for other SCS.
Proposal 3: Support KB of 336 symbols (3 ms) as one capability value for SCS=120kHz.
Proposal 4: Support considering CORESET 0 in determining lowest CORESET ID for default PDSCH QCL.
Proposal 5: During beam failure recovery, UE indicates gNB the new SSB/CORESET0/SS0 for non-broadcast PDSCH.
Proposal 6: In absence of beam failure, gNB indicates UE the new SSB/CORESET0/SS0 for non-broadcast PDSCH by UE-specific PDCCH MAC CE with one CORESET ID reserved for CORESET 0.
Proposal 7: If time offset between the reception of scheduling DCI and the first symbol of scheduled A-CSI-RS is less than the corresponding beam switch threshold, default QCL assumption of A-CSI-RS follows that for PDSCH reception. 
Proposal 8: For PDSCH based slot aggregation, the time offset between the last symbol of PDCCH and the first symbol of PDSCH in the first scheduled slot should be no less than Threshold-Sched-Offset. 
Proposal 9: For PUSCH with slot aggregation, all slots share the same spatial relation info in Rel-15. PUSCH beam determination is independent of whether PUSCH carries UCI, SCH data, or both.
Proposal 10:  To determine MAC-CE activation time, the end of transmission of Ack for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying Ack for the PDSCH.
Proposal 11: In case of CBG-based PDSCH, the Ack for determining MAC-CE activation time refers to the last Ack for all CBGs, regardless which CBGs carry MAC-CE bits.   
Proposal 12: UE shall indicate which frequency range the UE assumes cross-carrier type-D QCLed operation, which needs to be added in UE feature list. Detailed capability indication is TBD.
Proposal 13: Existing TCI state is used as PDCCH default TCI between RRC reconfig and MAC-CE activation.
Proposal 14: UE is not expected to measure RS on inactive BWP except for RRM purpose.
Proposal 15: TCI state should be memoryless across BWP switching, i.e. to be newly determined after switching to new BWP, except for a predefined transition period after switching, where TCI state on old BWP is used on new BWP.
Proposal 16: Use cases when all TCI states do not have type-D QCL should be clarified for FR2. Otherwise, we expect type-D QCL included in every TCI for FR2.
Proposal 17: CORESET for PDCCH scheduling beam failure recovery response should not be used to determine the default PDSCH TCI.  
Proposal 18: After RACH procedure, until RRC configuration and MAC-CE activation allows default PUSCH beams to be based on PUCCH resources, the beams identified during RACH procedure serve as default. These are the beam of SSB identified by the UE for DL, and the beam of the PRACH or msg3 transmission that led to completion of RACH procedure for UL.
Proposal 19: Existing spatial relation is used as PUCCH default spatial relation between RRC reconfig and MAC-CE activation, if there is more than one spatial relation in PUCCH-SpatialRelationInfo and UE supports MAC-CE based activation.
Proposal 20: Newly configured additional PUCCH remains inactive till MAC-CE activation.
Proposal 21: Not to adopt TCI framework for PUSCH beam indication in Rel-15.
Proposal 22: Network shall provide guidance on beam sweep behaviour in UL beam training for UEs without beam correspondence.
Proposal 23: For U3 beam training, network shall indicate a maximum angular, within which UE is allowed to sweep Tx beam direction.
22. References
1. R1-1807374, “Rel-15 NR UE feature list”
2. RAN1 Chairman’s notes #92bis
3. RAN1 Chairman’s notes #92
4. [bookmark: _Ref510742978]R1-1803346, “Feature lead summary 2 on beam management”
5. R1-1801581, “Remaining details on beam management”
6. [bookmark: _Ref507012540]R1-1802556, “Beam Indication for NR-PUSCH”
7. [bookmark: _Ref507013179]R1-1802620, “Remaining issues on beam management” 
8. R1-1804809, “Remaining issues on BWP”
9. R1-1801962, “Corrections on Beam Reporting and Indication”
10. [bookmark: _Ref513803788]R1-1807339, “Maintenance for CSI Measurement”, Qualcomm, RAN1#93
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