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1 Introduction
For NR MIMO in Rel-17, the basic aspects on multi-beam operation have been fully discussed. However, there are still some leftover issues. In this contribution, we provide our views for the remaining issues on unified TCI framework, L1/L2-centric inter-cell mobility. 
2 Enhancement for efficient DL/UL beam management
2.1 On issue 1: Unified TCI framework for both DL and UL
The objective of unified TCI framework is to achieve a flexible beam update scheme for DL/UL data and control transmission/reception with low signalling overhead and latency. 
2.1.1 Remaining issue on common beam update cross carriers
Reason for change:
As for legacy power control scheme, PL-RS for an indicated TCI state should also support cross carrier indication. The parameter pathlossReferenceLinking for Rel-15/16 can be reused. 
In addition, according to TS 38.331 h00, RAN2 has decided that PL-RS is included in the indicated TCI state, instead of being associated with the indicated TCI state. Thus the corresponding update for RAN1 spec may be necessary. 
Summary of change:
1. Clarifying that the CC of PL-RS for an indicated TCI state can be the CC on which the indicated TCI state is configured, or, if provided, on a CC indicated by a value of pathlossReferenceLinking. 
2. Removing the pending case that PL-RS is associated with the indicated TCI state.
Consequence if not approved:
1. PL-RS for an indicated TCI state cannot support cross carrier indication. That means that each CC which has TCI state pool configuration should have individual RS configurations for PL measurement, without flexibility of parameter pathlossReferenceLinking for Rel-15/16 which can indicate a PCell or a SCell. 
2. There is misalignment between descriptions of TS38.213 and TS38.331, regarding the inclusion of PL-RS in the indicated TCI state. 

According to the above, we have the following text proposal for TS 38.213 V17.1.0.
Text Proposal 1: To adopt the following changes in section 7, TS38.213
	7	Uplink Power control
In the remaining of this clause, if a UE is provided TCI-State_r17 and for an indicated TCI-State_r17 as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by pathlossReferenceRS-Id-r17 PL-RS associated with or included in the indicated TCI-StateID_r17 on a serving cell on which the indicated TCI state is configured, or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
<Unchanged part omitted>


2.1.2 [bookmark: _GoBack]Remaining issue of power control parameter determination for BFR
Reason for change:
If a UE is provided TCI-State_r17 indicating a unified TCI state, after BFR is assumed as successful, UE transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter as that for the last PRACH transmission or use a same spatial domain filter as the one corresponding to , if any. But there are following issues:
1. Value of X is not determined. We suggest X to be 28 symbol as legacy BFR procedures.
2. Power control scheme is not specified. The straightforward way is to follow legacy scheme, such as , , and  for PUCCH. However, in Rel-17, if the RS qnew is configured to a TCI state, the power control parameters can also be determined according to the TCI state related to qnew. On one hand PUSCH, PUCCH and SRS may have separate power control parameters as expected; on the other hand, for inter-cell cases, power control parameters related to serving cell and non serving cell may be likely independent. The legacy PUCCH-like way cannot provide enough flexibility. We suggest to determine power control parameters based on the TCI state related to qnew, if any, or use legacy scheme otherwise. 
3. Regarding closed loop power control resetting after BFR is successful, the following procedure in TS38.213 only applies to PUCCH in legacy spec. However, in Rel-17, default spatial relation of PUSCH and SRS can also be determined according to a last PRACH or qnew besides PUCCH, so the similar resetting scheme should also be extended to PUSCH and SRS.
	-	, where , and  is 
-	the TPC command value indicated in a random access response grant corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant corresponding to MsgA transmissions according to Type-2 random access procedure with RAR message(s) for fallbackRAR, or
-	the TPC command value indicated in a successRAR corresponding to MsgA transmissions for Type-2 random access procedure, or 
-	the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the PUCCH transmission is a first PUCCH transmission after 28 symbols from a last symbol of the first PDCCH reception, 
...


Summary of change:
1. Specifying that X=28;
2. Specifying power control parameters including PL-RS, P0/alpha for PUSCH and SRS, P0 for PUCCH, and closed loop power control, are determined 
(1) based on the TCI state related to qnew, if any, 
(2) otherwise 
1) PL-RS can still be determined by  
2) Values of P0, alpha and l for PUSCH, PUCCH and SRS can be determind by p0-Alpha-CLID-PUSCH-Set, p0-Alpha-CLID-PUCCH-Set, and p0-Alpha-CLID-SRS-Set associated with the lowest value of ul-powercontrolId-r17 configured for the BFR related serving cell (PCell, PSCell, or a serving cell )
3. Specifying closed loop power control resetting after BFR is successful, for PUSCH and SRS as that for PUCCH.
Consequence if not approved:
1. X is undetermined, the spec cannot work;
2. Power control scheme is not clear for PUCCH/PUSCH/SRS after BFR is successful if unified TCI is enabled;
3. The initial closed loop power control is not clear for PUSCH/SRS after BFR is successful if unified TCI is enabled.

According to the above, we have the following text proposals for TS 38.213 V17.1.0.
Text Proposal 2: To adopt the following changes in section 6, TS38.213
	6   Link recovery procedures
<Unchanged part omitted>
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after X28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and the PUSCH, using a same spatial domain filter as for the last PRACH transmission. A power parameter is determined with:
-	reusing the power control parameters for PUSCH, PUCCH, and SRS configured in a TCI state related to qnew, if any,
-	otherwise, 
-	the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission
-	the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
-	the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
-	the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
<Unchanged part omitted>
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after X28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as for the last PRACH transmission. A power parameter is determined with:
-	reusing the power control parameters for PUSCH, PUCCH, and SRS configured in a TCI state related to qnew, if any,
-	otherwise, 
-	the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission
-	the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
-	the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
-	the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the lowest value of ul-powercontrolId-r17 configured for the PCell or the PSCell 
<Unchanged part omitted>
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any. A power parameter is determined with:
-	reusing the power control parameters for PUSCH, PUCCH, and SRS configured in a TCI state related to qnew, if any,
-	otherwise, 
-	the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission
-	the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the corresponding SCell 
-	the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the lowest value of ul-powercontrolId-r17 configured for the corresponding SCell 
-	the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the lowest value of ul-powercontrolId-r17 configured for the corresponding SCell 
<Unchanged part omitted>



Text Proposal 3: To adopt the following changes in section 7.1.1, TS38.213
	7.1.1	   UE behavior
<Unchanged part omitted>
-	, where  and
-	 is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , or the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the PUSCH transmission is a first PUSCH transmission after 28 symbols from a last symbol of the first PDCCH reception, and 
-	[image: ] and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell . 



Text Proposal 4: To adopt the following changes in section 7.3.1, TS38.213
	7.3.1	   UE behaviour
<Unchanged part omitted>
-	Else
-	 
where
 is the TPC command value indicated in the random access response grant corresponding to the random access preamble that the UE transmitted on active UL BWP  of carrier  of the serving cell , or the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the SRS transmission is a first SRS transmission after 28 symbols from a last symbol of the first PDCCH reception, and 
; 
where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of serving cell .
<Unchanged part omitted>



2.1.3 Other issues for default power control scheme for an indicated TCI state
Beside the above issues for power control parameters for BFR, there may be other remaining issues to be further discussed, such as 
· Default power control parameters for the case that after a UE receives an initial higher layer configuration of more than one DLorJoint-TCIState and before application of an indicated TCI state from the configured TCI states; and
· Default power control scheme when no power control parameters pool is configured, since none of the power control parameter pools are configured as mandatory from perspective of RAN2 according to 38.331 h00.
2.1.4 Remaining issue for TCI state applied to PUSCH
Reason for change:
It was agreed that unified TCI state can be applied to PUSCH. However, how to apply unified TCI state to PUSCH which is scheduled by a DCI with an SRI has not been fully discussed. UE behavior of determining UL precoding seems ambiguous according to current spec. 
· With legacy scheme, the indicated SRS via SRI is used to determine PUSCH precoder which implies that both precoding mechanism and spatial relation of PUSCH should be aligned with the indicated SRS. 
· But for a UE configured with unified TCI state(s), spatial relation of PUSCH should follow unified TCI state, while precoding mechanism still follows the indicated SRS which is the most recent SRS prior to PDCCH carrying the SRI. 
· For instance, as shown in Figure 1, TCI state 1 is applied to determine the spatial relation for the PUSCH. However, the precoding mechanism of PUSCH should be determined by SRS 0 which is the most recent SRS prior to PDCCH which carried SRI and scheduled the PUSCH, and there is port mapping between PUSCH and SRS.
· To our understanding, precoding mechanism is port-level and reflects small-scale channel property, and therefore it is more accurate than spatial relation which only reflects large-scale channel property. If large-scale channel property (spatial, or beam) changes, it is not reasonable that a small-scale channel property (precoding) based on an old large scale character can still remain. 
[image: ]
Figure 1 Unified TCI state applied to PUSCH
To address the above issue, we suggest only rank 1 PUSCH can be scheduled by DCI format 0_1 or 0_2 is allowable (quite like a fall-back PUSCH scheduled by DCI format 0_0 but with some more gNB scheduling flexibility via using DCI format 0_1 and 0_2), when the current applicable TCI state is different from the applicable TCI state for the reference SRS of the PUSCH (i.e., the most recent SRS prior to PDCCH which carried SRI and scheduled the PUSCH)
Summary of change:
Specify a restriction that only rank 1 PUSCH can be scheduled by DCI format 0_1 or 0_2 when the current applicable TCI state is different from the applicable TCI state for the reference SRS of the PUSCH.
Consequence if not approved:
UE behavior of determining UL precoding is not clear, if digital precoding and spatial relation may be determined according to different source RS.

According to the above, we have the following text proposal for TS 38.214 V17.1.0.
Text Proposal 5: To adopt the following changes in section 6.1 in 38.214
	6.1	UE procedure for transmitting the physical uplink shared channel
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankForDCI-Format0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. When the UE is configured [TCI-State](s) with [tci-StateId_r17] for UL, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter or the RS configured with qcl-Type set to ‘typeD’ of the indicated [TCI-State] with [tci-StateId_r17]. The reference RS can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info or, in case [TCI-State] with [tci-StateId_r17] is for UL only, an SRS resource with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell. UE expects that only single-layer PUSCH transmission can be scheduled by DCI format 0_1 or 0_2 when the current applicable TCI state is different from the applicable TCI state for the reference SRS associated with the scheduled PUSCH.
<Unchanged part omitted>


2.1.5 BFR per CC group 
In Rel-17, unified TCI state indication per CC group is supported. It is nature to support BFR per CC group. If the unified TCI state is indicated per CC group, then the radio beams of CCs in one CC group are same. The UE just monitors BFR on one CC of the CC group. If beam failure is detected on the one CC, then the beam of all CCs in the CC group can be updated according to the reported qnew simultaneously. The CC group configuration can reuse the CC group configuration used for the unified TCI state indication per CC group. 
Proposal 1: BFR can be performed per CC group 
· The UE monitors BFR on one CC of the CC group
· The beam of channels/signals on all CCs of the CC group can be updated according to reported qnew  simultaneously if the UE detects beam failure on the monitored CC and reports qnew 
· The CC group can be the same as the CC group configured for unified TCI state. 
2.2 On issue 3: Signaling design for DCI based TCI state indication
2.2.1 Remaining issue for TCI indication by DCI without DL assignment
Reason for change:
If the virtual PDSCH is determined according to SLIV+K0 in the TDRA (which may be misled by the first highlighted part in the following agreement), and then based on the second highlighted part that ACK is reported in a PUCCH k slots after the end of the PDCCH reception where k is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, for HARQ-ACK codebook determination, K1 for determining candidate PDSCH reception becomes ‘PDSCH-to-HARQ_feedback timing - K0’, which may be out of candidate list for semi-static HARQ-ACK codebook generation (i.e., dl-DataToUL-ACK, dl-DataToUL-ACK-ForDCIFormat1_2 for providing K1). 
	Agreement (RAN1#104be)
For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:
· Use ACK/NACK mechanism analogous to that for SPS PDSCH release with both type-1 and type-2 HARQ-ACK codebook:
· Upon a successful reception of the beam indication DCI, the UE reports an ACK 
· Note that upon a failed reception of the beam indication DCI, a NACK can be reported.
· For type-1 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined based on a virtual PDSCH indicated by the TDRA field in the beam indication DCI, based on the time domain allocation list configured for PDSCH
· For type-2 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined according to the same rule for SPS release 
The ACK is reported in a PUCCH k slots after the end of the PDCCH reception where k is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, or provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1-2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI
· …




Figure 2 Application time of TCI state indication (i.e., Y symbols after ACK) for semi-static HARQ-ACK codebook, where virtual PDSCH is assumed in the same slot of the DCI by UE
So we suggest to address the issue: Regarding TCI indication by DCI without DL assignment, for type-1 HARQ-ACK codebook determination, virtual PDSCH is assumed in the same slot of the DCI by UE. It should be noticed that the above is aligned with SPS-PDSCH-release. 
Summary of change:
Clarifying that the virtual PDSCH is assumed in the same slot as the DCI format in such case. 
Consequence if not approved:
K1 for determining candidate PDSCH reception becomes ‘PDSCH-to-HARQ_feedback timing - K0’, which may be out of candidate list for semi-static HARQ-ACK codebook generation.  

According to the above, we have the following text proposal for TS 38.213 V17.1.0.
Text Proposal 6: To adopt the following changes in section 9.1.2.1 in 38.213
	[bookmark: _Toc45699194][bookmark: _Ref505248562][bookmark: _Toc29894840][bookmark: _Toc12021470][bookmark: _Toc29899139][bookmark: _Toc26719407][bookmark: _Toc20311582][bookmark: _Toc36498168][bookmark: _Toc29917294][bookmark: _Toc29899557][bookmark: _Toc92093836]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged part omitted>
For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases or TCI state update according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases. If a UE provides HARQ-ACK information corresponding to detection of a DCI format that provides TCI state update without scheduling PDSCH reception, as described in [6, TS 38.214], a location in the Type-1 HARQ-ACK codebook for the HARQ-ACK information is same as when the DCI format schedules a PDSCH reception with CBGs or with transport blocks that are correctly decoded. In such case, UE assumes that the PDSCH reception is in a same slot as the DCI format.
<Unchanged part omitted>



2.2.2 Remaining issue on beam application time
Reason for change:
It was agreed that the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP in RAN1#108-e as follows. The FFS part should be determined. It is suggested to adopt the configured BWPs since it is not changed much and more stable than the active BWP.
	Agreement 
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only


Summary of change:
Specifying that all configured BWP(s) is adopted for BWP determination for TCI update signaling and BAT counting. 
Consequence if not approved:
UE behavior is not clear.

According to the above, we have the following text proposal for TS 38.214 V17.1.0.
Text Proposal 7: To adopt the following changes in section 5.1.5, TS38.214
	5.1.5	Antenna ports quasi co-location
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS of all configured BWP(s) among the carrier(s) applying the beam indication. 
<Unchanged part omitted>



2.2.3 TCI state applied to an SRS set for non codebook
Reason for change:
It is agreed that an SRS resource set for non codebook can share the same indicated Rel-17 TCI state. The straight-forward solution is that the associated-CSI-RS of the SRS resource set is determined according to the indicated Rel-17 joint TCI state, and then the transmitting beams of SRS resources for non codebook transmission can be updated accordingly. 
Summary of change:
The associated NZP-CSI-RS is the NZP-CSI-RS in the indicated DLorJoint-TCIState or UL-TCIstate.
Consequence if not approved:
The UE behavior is not clear on how to determine the spatial filter of non codebook based SRS, since the spatial filter can be determined based on both the unified TCI state and the associated-CSI-RS.

We propose the following text proposal.
Text Proposal 8: The following text change should be adopted in section 6.1.1.2 in 38.214.
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<Unchanged part omitted>
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured. The associated NZP-CSI-RS is the NZP-CSI-RS in the indicated DLorJoint-TCIState or UL-TCIstate, if applicable. 
<Unchanged part omitted>



2.3 On issue 2: L1/L2-centric inter-cell beam management
2.3.1 Different PCIs associated with different configurations 
Now each additional PCI can be associated with following information: SSB periodicity and power information. To improve the flexibility of inter-cell transmission, following information can also be configured for each additional PCI: rate matching, RNTI, and scrambling ID. At least the rate matching information configured for each additional should be supported, otherwise all of the 7 candidate additional PCIs and serving cell PCI configured by RRC are associated with same rate matching information, or up to two pieces of rate matching  information in the mDCI-mTRP case. That means the rate matching information cannot be changed unfortunately, while additional PCI is activated by MAC-CE and/or DCI.  
In addition, at least C-RNTI can also be configured per additional PCI to reduce the interference between UEs and keep the flexibility of cell corresponding to the activated additional cell. MCS-C-RNTI and CS-RNTI can also be configured for each additional PCI. The scrambling ID includes virtual cell ID for DMRS sequence generation such as scramblingID0 and scramblingID1. The neighboring cells of different additional PCIs are different. The scramblingID0 and scramblingID1 of DMRS should be respectively configured for each additional PCI to keep orthogonality and randomization of DMRS ports among neighboring cells. 
Proposal 2: At least rate matching  information can be configured for each additional PCI
· FFS: RNTI, scramblingID0 and scramblingID1 of DMRS can also be configured for each additional PCI.

2.3.2 Default beam for non-UE dedicated channel 
In inter-cell beam management, the non-UE dedicated channel and RS should be determined according to legacy beam determination (i.e., Rel-15/16). So, we need to review whether the default beam scheme (e.g., for PDSCH with scheduling offset less than a threshold) can be applied to the non-UE dedicated channel. 
· After reviewing the current NW design, we believe that, nearly for all cases, the scheduling offset between non-UE dedicated PDCCH and non-UE dedicated PDSCH (e.g., for SIB, RACH, and Paging) is in a same slot or less than the beam-switching threshold reported by the UE. The non-UE dedicated PDSCH should be received or buffered according to the Rel-15/Rel-16 default beam scheme.
· Also, considering backward compatibility (for legacy Rel-15/Rel-16 UE), it is impossible for NW to refine the procedure for SIB/RACH/Paging procedure (e.g., to guarantee the scheduling offset larger than or equal to the threshold). 
Therefore, we identify the necessity of further studying the co-existence between the Rel-15/Rel-16 default beam scheme for non-UE dedicated channel and the unified TCI framework for UE dedicated channel (e.g., for the case of more than one active TCI state). For instance, we need to clarify whether the UE need to simultaneously buffer the non-UE dedicated channel by Rel-15/16 default beam, and UE dedicated channel by indicated Rel-17 unified TCI, in the scenario of inter-cell beam management. Alternatively, the UE should buffer the non-UE dedicated channel by Rel-15/16 default beam, if any, with higher priority. In other words, if the indicated TCI is associated with additional PCI, and if scheduling/triggering offset for non-UE dedicated PDSCH/AP-CSI-RS is less than a threshold, the corresponding default QCL assumption should be determined according to the monitored CORESET with lowest ID in the latest slot, i.e., reusing Rel-15/16 legacy default beam procedure.
Proposal 3: Further study the co-existence between Rel-15/16 default beam determination scheme and Rel-17 unified TCI scheme in the inter-cell beam management. 

3 Conclusion
In this contribution, we discuss the remaining issues for enhancements on multi-beam operation in Rel-17. Proposals are listed as follows and text proposals are stated as above.
Issue 1 and 3: Unified TCI framework and signaling design
Proposal 1: BFR can be performed  per CC group 
· The UE monitors BFR on one CC of the CC group
· The beam of channels/signals on all CCs of the CC group can be updated according to reported qnew  simultaneously if the UE detects beam failure on the monitored CC and reports qnew 
· The CC group can be the same as the CC group configured for unified TCI state. 

Issue 2: L1/L2-centric inter-cell beam management
Proposal 2: At least rate matching  information can be configured for each additional PCI
· FFS: RNTI, scramblingID0 and scramblingID1 of DMRS also can be configured for each additional PCI.
Proposal 3: Further study the co-existence between Rel-15/16 default beam determination scheme and Rel-17 unified TCI scheme in the inter-cell beam management. 
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