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1	Introduction
In RAN1#114bis [2], some maintenance issues for CJT-CSI, Doppler-CSI and TDCP were discussed and resolved, including:
· Type-II-CJT
· Clarification that a single NZP-IMR (and/or single CSI-IM) is supported for interference measurement (in legacy interference measurement on NZP-IMR can only be configured with a single CSI-RS resource for channel measurement and multiple NZP-IMRs may be configured).
· Clarification on Pc offset ratio: PDSCH energy is summed across all layers transmitted on the ports of a CSI-RS resource (without power splitting).
· Clarification on the conditions for dropping a CJT report when no CSI-RS measurement occasions are available before the reference resource (cell DTX/DRX will be discussed in NES) .
· Renumbering of parameter combinations to reduce RRC signalling overhead.
· Type-II-Doppler
· Clarification that CQI assumptions are applied to the future slots associated with the reported CQI(s), rather than the slot of the reference resource.
· Clarification that a single NZP-IMR (and/or single CSI-IM) is supported for interference measurement.
· Clarification on the conditions for dropping a CJT report when no CSI-RS measurement occasions are available before the reference resource (cell DTX/DRX will be discussed in NES) 
· Contradiction was found in two previous agreements in RAN1#113 and #114, and resolved, for the UE-indicated number of CPUs occupied per resource for AP-CSI-RS setting.
· 𝑌≥1 was agreed in RAN1#113 to ensure  is at least equal to the number of resources 𝐾 in the aperiodic burst.
· 𝑌=2/3 was included in RAN1#114 to avoid exceeding the maximum , which is 8, when .
· Clarification that a Doppler CSI is dropped if no channel measurement and interference measurement occasions are received before the reference resource.
· TDCP
· Based on RAN4 LS reply, if receiver diversity is in use by the UE, the reported TDCP amplitude value shall not be lower than the minimum and no higher than the maximum measured values across the receiver branches (same assumption as for RSRP measurement)
· Interference measurement is not supported with TDCP reporting
· Clarification on conditions for dropping a TDCP report when no CSI-RS measurement occasions are available before the reference resource.
The endorsed editor’s CRs with Rel-18 MIMO-CSI features description are provided in TS 38.212 [6], TS 38.214 [5] and TS 38.215 [4].
In this contribution, we briefly discuss one TP for CJT-CSI regarding the introduction of a scaling factor  in the Pc ratio assumption for CQI calculation, two TPs to align the CBSR description for CJT and Doppler with RAN2 signalling adopting one bit for beam amplitude restriction and one TP for TDCP reporting, clarifying the conditions for dropping a TDCP report when DRX is configured.

[bookmark: _Ref54348033]2	Type-II CJT 

2.1	Scaling factor PDSCH over CSI-RS Pc ratio for CQI calculation
In RAN1#113 and RAN1#114bis the assumptions a UE makes in calculating the CQI were discussed. It was agreed that a UE can assume that the PDSCH over CSI-RS EPRE ratio (Pc offset for short) follows a commonly configured powerControlOffset value for all the  selected CSI-RS resources. However, this assumption does not restrict the gNB configuration of the Pc offset for each of the  CSI-RS resources. In RAN1#114bis, the following TP was agreed to clarify that the Pc ratio for a CSI-RS resource configured for CJT CSI reporting is calculated as follows:  
1. The PDSCH energy per resource element is summed across all  layers transmitted on the ports of a CSI-RS resource. The energy of a layer is not split in the portions of energy transmitted by each TRP. Because all PDSCH layers are transmitted on the ports of a CSI-RS resource, the PDSCH energy is summed across all layers.
2. The CSI-RS energy is summed across all ports of a CSI-RS resource mapped to the same resource element.

Agreement
Adopt the following TP in TS 38.214 section 5.2.2.5.1b v18.0.0:
· Reason for change: The clause “transmitted on P antenna ports of CSI-RS resource j” may suggest that PDSCH EPRE is assumed per TRP (rather than across all TRPs – which is the case for CJT) for CQI calculation
· Summary of change: Removed “transmitted on P antenna ports of CSI-RS resource j”
· Consequences if not approved: PDSCH EPRE assumption for CQI calculation when Rel-18 Type-II CJT codebook is used can be misinterpreted
	
------------------------------------------Start of Text Proposal ----------------------------------
5.2.2.5.1b	UE assumptions for CQI/PMI/RI calculation for CJT 
<Unchanged text is omitted>

· a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource j  would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources j with j=1,…,N, equal to the powerControlOffset of the respective CSI-RS resource.
< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ------------------------------------




A problem with the above specification description is that the gNB does not know the number  of TRP(s) selected by the UE at the time of configuring the Pc ratios for the  CSI-RS resources for channel measurement.
Say  the maximum EPRE that a TRP is allowed to transmit at, and  the EPRE of the CSI-RS resource , assuming that a gNB operates each TRP at maximum power level, the Pc ratio for resource  depends on the number of configured TRPs, , i.e.
Pc ratio of CSI-RS resource  configured by the gNB = 
However, if a UE selects  TRPs for CSI reporting, the Pc ratio used in the CQI calculation should assume CJT transmission from  instead of  TRPs, i.e.,
Pc ratio of CSI-RS resource  assumed by a UE = 
If the Pc ratio is not scaled by a factor , the reported CQI may be overestimated. For example, if a UE selects the same two TRPs in two hypothetical configurations, one with  and one with , with all other parameters being the same, the reported CQI would be 3dB higher for a configuration with  compared to a configuration with .
This problem does not exist for an NCJT transmission because the PDSCH EPRE included in the Pc ratio of a CSI-RS resource is transmitted from a single TRP. 
For a CJT transmission, however, the PDSCH EPRE included in the Pc ratio is transmitted from all active TRP(s) and depends on the number of transmitting TRPs, under the assumption of a maximum allowed transmit power per antenna. The effect of UE selecting  out of  CSI-RS resources for CJT transmission is that of muting a subset of configured TRP(s) and their respective antennas, thereby reducing the transmit power of the PDSCH transmission hypothesis. In calculating this power reduction factor, we do not consider the effect of power backoff which is needed to ensure that the maximum per antenna power constraint is satisfied if the precoding weights applied to the antenna ports have different amplitudes. This power backoff adjustment may be calculated at the gNB and depends on the actual PDSCH precoding weights, which may be different than the weights obtained from the PMI precoder.
Proposal 1. [bookmark: _Ref149848813]TP to editor’s CR to 38.214, Clause 5.2.2.5.1b. Introduction of a scaling factor  in the Pc ratio assumption for CQI calculation
	Reason for change:
	For a CJT transmission, the PDSCH EPRE included in the Pc ratio is transmitted from all active TRP(s) and depends on the number of transmitting TRPs. The effect of UE selecting  out of  CSI-RS resources for CJT transmission is that of muting a subset of configured TRP(s) and their respective antennas, thereby reducing the transmit power of the PDSCH transmission hypothesis. The gNB does not know the number  of TRP(s) selected by the UE at the time of configuring the Pc ratios for the  CSI-RS resources for channel measurement, hence the Pc ratio configured for a CSI-RS resource assumes transmission from all  configured TRP(s) 

	
	

	Summary of change:
	Introduce a scaling factor  in the Pc ratio assumption for CQI calculation

	
	

	Consequences if not approved:
	If the Pc ratio is not scaled by a factor , the reported CQI may be overestimated



<Unchanged text is omitted>
-	a UE can assume that the PDSCH signals for  layers would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources , with , equal to  times the powerControlOffset of the respective CSI-RS resource.
<Unchanged text is omitted>

2.2	CBSR modification after RAN2 LS
In RAN1#114, it was agreed to leave it to RAN2 to decide whether to reduce the RRC signalling overhead by using only one bit instead of two to indicate hard beam amplitude restriction in the CBSR configuration parameter. An informative LS was sent to RAN2.
Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CBSR, whether to use only 1 bit or 2 bits per beam in a beam-group restriction is up to RAN2
· Note: RAN1 has previously agreed to support only 2 hypotheses per beam in a beam-group restriction for Rel-18 Type-II CJT codebook
· Send an LS to RAN2 regarding this agreement
LS is endorsed in R1-2308396.
In RAN1#114bis, RAN2 sent an LS to RAN1 [7] with some questions regarding RRC parameters in Rel-18 MIMO, where they acknowledge that the signalling overhead saving for CBSR configuration in CJT is nearly 50% and ask RAN1 to provide the exact values for the IE CBSR-r18, which currently has same values as in Release-16 field n1-n2-codebookSubsetRestriction-r16. This request implies that RAN2 will adopt these new values for CBSR based on one-bit amplitude restriction.
Therefore, we propose to capture this change to the CBSR signalling in Clause 5.2.2.2.8. Note that, by using only one bit instead of two to indicate hard amplitude restriction, the effect in the bit sequence of the IE CBSR-r18, , is that the length of  is halved, whereas the length of  is unchanged. Therefore, the length of  is  bits, the length of  is  bits. The exact values for the IE CBSR-r18 are provided below
CBSR-r18 ::=    CHOICE {
                        two-one                                BIT STRING (SIZE (8)),
                        two-two                                BIT STRING (SIZE (27)),
                        four-one                               BIT STRING (SIZE (16)),
                        three-two                              BIT STRING (SIZE (35)),
                        six-one                                BIT STRING (SIZE (24)),
                        four-two                               BIT STRING (SIZE (43)),
                        eight-one                              BIT STRING (SIZE (32)),
                        four-three                             BIT STRING (SIZE (59)),
                        six-two                                BIT STRING (SIZE (59)),
                        twelve-one                             BIT STRING (SIZE (48)),
                        four-four                              BIT STRING (SIZE (75)),
                        eight-two                              BIT STRING (SIZE (75)),
                        sixteen-one                            BIT STRING (SIZE (64))
}

Proposal 2. [bookmark: _Ref149922252]TP to editor’s CR to 38.214, Clause 5.2.2.2.8. Adopt 1-bit amplitude restriction indication for CBSR in line with RAN2 LS

	Reason for change:
	RAN2 has requested RAN1 to provide the new values for the CBSR configuration parameter using only one bit for beam amplitude restriction

	
	

	Summary of change:
	Modification to the bit sequence  in the CBSR bit sequence 

	
	

	Consequences if not approved:
	RAN1 description of CBSR for CJT is not aligned with RAN2 signalling values



<Unchanged text is omitted>
The bitmap parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured per CSI-RS resource and for at least one of the  CSI-RS resources, and it is configured as described in Clause 5.2.2.2.5, where only the bitamplitude values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable and the bit sequence , for , is defined as

with  or 1. If parameter n1-n2-codebookSubsetRestriction-CJT-r18 is not configured for a CSI-RS resource, no restriction is applied to the selection of vectors  corresponding to that resource.
<Unchanged text is omitted>

3	Type-II-Doppler

3.1	CBSR modification after RAN2 LS
In RAN1#114bis, RAN2 sent an LS to RAN1 [7] with some questions regarding RRC parameters in Rel-18 MIMO, where they acknowledge that the signalling overhead saving for CBSR configuration in CSI-Doppler is nearly 50% and ask RAN1 to provide the exact values for the IE CBSR-r18, which currently has same values as in Release-16 field n1-n2-codebookSubsetRestriction-r16. This request implies that RAN2 will adopt these new values for CBSR based on one-bit amplitude restriction.
Therefore, we propose to capture this change to the CBSR signalling in Clause 5.2.2.2.10, similarly to the TP proposed for CJT.
Proposal 1. 
Proposal 2. 
Proposal 3. [bookmark: _Ref149922270]TP to editor’s CR to 38.214, Clause 5.2.2.2.10. Adopt 1-bit amplitude restriction indication for CBSR in line with RAN2 LS

	Reason for change:
	RAN2 has requested RAN1 to provide the new values for the CBSR configuration parameter using only one bit for beam amplitude restriction

	
	

	Summary of change:
	Modification to the bit sequence  in the CBSR bit sequence 

	
	

	Consequences if not approved:
	RAN1 description of CBSR for CSI-Doppler is not aligned with RAN2 signalling values



<Unchanged text is omitted>
The bitmap parameter n1-n2-codebookSubsetRestriction-Doppler-r18 is configured as described in Clause 5.2.2.2.5, where only the bit amplitude values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable and the bit sequence , for , is defined as

with  or 1.
<Unchanged text is omitted>

4	TDCP

4.1	Dropping conditions for TDCP report with DRX configured
In RAN1#114bis, the conditions for dropping a TDCP report were discussed and the following was agreed
Agreement
For the Rel-18 TRS-based TDCP reporting, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource for KTRS CSI-RS resource sets configured for TDCP reporting no later than CSI reference resource, otherwise drops the report.
· This includes the cases of CSI report (re)configuration, serving cell activation, BWP change
· FFS (RAN1#115): Whether DRX configuration needs to be included as a case
One outstanding issue is whether dropping conditions should be introduced for TDCP when C-DRX is configured. Similarly to other CSI reports, a UE should not be required to monitor TRS for the purpose of TDCP calculation outside DXR active time. Hence, we propose to extend the same dropping conditions as for other CSI reports to TDCP reporting when DRX is configured.
Referring to the Rel-15 text below does not clearly define UE behaviour with respect to TDCP reporting with DRX configured:
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.
In fact, in two separate discussions in RAN1#114bis, related to the interpretation of “CRI-RS transmission occasion”, under AI 7.1 and AI 7.2, it emerged that there is no common understanding on whether the condition on transmission occasion refers to at least one resource or to each resource in the resource sets for channel/interference measurement.
For TDCP, it is clear that a UE needs to measure all the resources in the TRS set(s) to be able to calculate the time-correlation function at the configured delay(s), hence the condition on measuring at least one CSI-RS transmission occasion in DRX active time should apply to each resource configured in the TRS set(s) associated with the report.
Proposal 1. [bookmark: _Ref149848872]
Proposal 2. 
Proposal 3. 
Proposal 4. [bookmark: _Ref149922188]TP to editor’s CR to 38.214, Clause 5.2.2.5. Introduce conditions for dropping a TDCP report when DRX is configured
	Reason for change:
	In the existing text from Rel-15 describing the condition on the CSI-RS transmission occasion for reporting a CSI report when DRX is configured, it is not clear if transmission occasion refers to at least on CSI-RS resource or each CSI-RS resource in the Resource Setting

	
	

	Summary of change:
	Add conditions for dropping a TDCP report when DRX is configured

	
	

	Consequences if not approved:
	If a transmission occasion for each TRS resource is not available in the same DRX Active Time, a UE may not be able to calculate the time correlation function in all configured delay(s)



<Unchanged text is omitted>
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding CSI-RS Resource Set for channel measurement and one CSI-RS and/or CSI-IM resource transmission occasion for the CSI-RS and/or CSI-IM resource in the corresponding Resource Set for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only if receiving at least one aperiodic or  periodic or semipersistent consecutive CSI-RS transmission occasions for each CSI-RS resource in the corresponding CSI-RS Resource Set for channel measurement and one CSI-RS and/or CSI-IM resource transmission occasion for the CSI-RS and/or CSI-IM resource in the corresponding Resource Set for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise. The value of  is indicated by UE capability, as defined in clause 5.2.1.6.
For a CSI-ReportConfig configured with the higher layer parameter reportQuantity set to 'tdcp', after the CSI report (re)configuration, serving cell activation, BWP change, the UE reports a CSI report only after if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in the  CSI-RS Resource Sets of the CSI-RS Resource Setting for channel measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.
<Unchanged text is omitted>

5	Conclusion
Proposal 1	TP to editor’s CR to 38.214, Clause 5.2.2.5.1b. Introduction of a scaling factor  in the Pc ratio assumption for CQI calculation
	Reason for change:
	For a CJT transmission, the PDSCH EPRE included in the Pc ratio is transmitted from all active TRP(s) and depends on the number of transmitting TRPs. The effect of UE selecting  out of  CSI-RS resources for CJT transmission is that of muting a subset of configured TRP(s) and their respective antennas, thereby reducing the transmit power of the PDSCH transmission hypothesis. The gNB does not know the number  of TRP(s) selected by the UE at the time of configuring the Pc ratios for the  CSI-RS resources for channel measurement, hence the Pc ratio configured for a CSI-RS resource assumes transmission from all  configured TRP(s) 

	
	

	Summary of change:
	Introduce a scaling factor  in the Pc ratio assumption for CQI calculation

	
	

	Consequences if not approved:
	If the Pc ratio is not scaled by a factor , the reported CQI may be overestimated



<Unchanged text is omitted>
-	a UE can assume that the PDSCH signals for  layers would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources , with , equal to  times the powerControlOffset of the respective CSI-RS resource.
<Unchanged text is omitted>

Proposal 2	TP to editor’s CR to 38.214, Clause 5.2.2.2.8. Adopt 1-bit amplitude restriction indication for CBSR in line with RAN2 LS
	Reason for change:
	RAN2 has requested RAN1 to provide the new values for the CBSR configuration parameter using only one bit for beam amplitude restriction

	
	

	Summary of change:
	Modification to the bit sequence  in the CBSR bit sequence 

	
	

	Consequences if not approved:
	RAN1 description of CBSR for CJT is not aligned with RAN2 signalling values



<Unchanged text is omitted>
The bitmap parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured per CSI-RS resource and for at least one of the  CSI-RS resources, and it is configured as described in Clause 5.2.2.2.5, where only the bitamplitude values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable and the bit sequence , for , is defined as

with  or 1. If parameter n1-n2-codebookSubsetRestriction-CJT-r18 is not configured for a CSI-RS resource, no restriction is applied to the selection of vectors  corresponding to that resource.
<Unchanged text is omitted>

Proposal 3	TP to editor’s CR to 38.214, Clause 5.2.2.2.10. Adopt 1-bit amplitude restriction indication for CBSR in line with RAN2 LS
	Reason for change:
	RAN2 has requested RAN1 to provide the new values for the CBSR configuration parameter using only one bit for beam amplitude restriction

	
	

	Summary of change:
	Modification to the bit sequence  in the CBSR bit sequence 

	
	

	Consequences if not approved:
	RAN1 description of CBSR for CSI-Doppler is not aligned with RAN2 signalling values



<Unchanged text is omitted>
The bitmap parameter n1-n2-codebookSubsetRestriction-Doppler-r18 is configured as described in Clause 5.2.2.2.5, where only the bit amplitude values ‘00’ or ‘11’ of Table 5.2.2.2.5-6 are configurable and the bit sequence , for , is defined as

with  or 1.
<Unchanged text is omitted>

Proposal 4	
Proposal 5. 
Proposal 6. 
TP to editor’s CR to 38.214, Clause 5.2.2.5. Introduce conditions for dropping a TDCP report when DRX is configured
	Reason for change:
	In the existing text from Rel-15 describing the condition on the CSI-RS transmission occasion for reporting a CSI report when DRX is configured, it is not clear if transmission occasion refers to at least on CSI-RS resource or each CSI-RS resource in the Resource Setting

	
	

	Summary of change:
	Add conditions for dropping a TDCP report when DRX is configured

	
	

	Consequences if not approved:
	If a transmission occasion for each TRS resource is not available in the same DRX Active Time, a UE may not be able to calculate the time correlation function in all configured delay(s)



<Unchanged text is omitted>
For a CSI-ReportConfig configured with codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding CSI-RS Resource Set for channel measurement and one CSI-RS and/or CSI-IM resource transmission occasion for the CSI-RS and/or CSI-IM resource in the corresponding Resource Set for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only if receiving at least one aperiodic or  periodic or semipersistent consecutive CSI-RS transmission occasions for each CSI-RS resource in the corresponding CSI-RS Resource Set for channel measurement and one CSI-RS and/or CSI-IM resource transmission occasion for the CSI-RS and/or CSI-IM resource in the corresponding Resource Set for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise. The value of  is indicated by UE capability, as defined in clause 5.2.1.6.
For a CSI-ReportConfig configured with the higher layer parameter reportQuantity set to 'tdcp', after the CSI report (re)configuration, serving cell activation, BWP change, the UE reports a CSI report only after if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in the  CSI-RS Resource Sets of the CSI-RS Resource Setting for channel measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
<Unchanged text is omitted>
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