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6.1.1
1. Introduction
At RAN #68, the RAN2 agreed CR on additional MIMO/CSI capability for intra-band contiguous CA and the relevant company CR were postponed [1, 2]. This was because an additional specification impact was found to enable an individual MIMO layer per carrier as indicated by the additional MIMO/CSI capability signalling. At the same plenary meeting, a way forward was approved as to the procedure to prepare the full set of CRs until RAN #69 [3] as shown below.

	1. Postpone to approve the CRs (R2-152921 and RP-150980).

2. Have an official RAN2 email discussion until RAN2#91 to discuss the identified issue.

- Intended outcomes are agreeable 306/331 CRs and proposed changes to 36.212.

3. Send an LS to RAN1 at the beginning of RAN2#91.

- So that RAN1 can prepare the 36.212 CR.
4. All the required CRs (36.212/306/331) are brought to RAN#69 for approval.


According to the approved way forward, this email discussion is intended to discuss the identified issue and deliver the agreeable 36.306/331 CRs and the proposed change to 36.212. To achieve this goal until the deadline, the following procedure is proposed:
Step 1:
Discuss and decide a solution for the identified issue (until 31st July 23:59 PST)
Step 2:
Discus and finalize the 36.306/331 CRs and proposed changes to 36.212 (until 13th August 23:59 PST)
2. Discussion #1
2.1. Identified issue

The additional MIMO/CSI capability signaling allows a UE to indicate MIMO/CSI capabilities individually per carrier for intra-band contiguous CA [1]. For the UE supporting this additional signaling, the legacy fields, i.e., supportedMIMO-CapabilityDL-r10 and supportedCSI-Proc-r11 indicate their maximum values supported on all Component Carriers (CCs) in the corresponding bandwidth class [2].

According to TS 36.212, the supportedMIMO-CapabilityDL-r10 field is used to determine Rank Indicator (RI) bit widths as excerpted below:

	For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix).

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 

· Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).


For each CC in the intra-band contiguous CA, the RI bit width is subject to the legacy field, which does not enable higher rank operation even though it is supported by some of CCs. For instance, let us assume that a UE supports DL CA 42C, and supported MIMO layers in DL for this bandwidth class is 4 and 2 layers respectively. Even though the eNB configures 4 or 8 CSI-RS ports for each CC, the RI bit width for both CC is set to 2 determined by the maximum layers supported on all CCs by the UE. The UE only indicates rank 1 or 2 although 4-layer MIMO is supported for one of the CCs. The resulting UE behavior is equivalent to the original problem which RAN2 intended to resolve by introducing the additional capability signaling. Unless the RI bit width is determined taking into account the additional MIMO capabilities, the original problem cannot be resolved entirely.
2.2. Potential solutions

For the UE to determine the RI bit width per carrier in accordance with the additional MIMO capability, the following solutions can be envisaged:

Option 1:
The UE determines an individual RI bit width per CC in the intra-band contiguous CA according to the configured number of CSI-RS ports and the maximum number of layers among the supportedMIMO-CapabilityDL-r12 fields.

In this option, even though maximum number of layers among the supportedMIMO-CapabilityDL-r12 fields is used for each CC to derive the RI bit width, the supported set of RI values is subject to the supportedMIMO-CapabilityDL-r12 field. For the example described in sub-clause 2.1, the UE indicates up to rank 4 for one CC, while up to rank 2 for the other CC. Given that the UE supports any permutation of the entry of the supportedMIMO-CapabilityDL-r12 field in the intraBandContiguousCC-InfoList-r12, it is up to the UE implementation as to which CC the UE indicates up to rank 4 or 2 as long as the configured number of CSI-RS ports is the same across CCs. In contrast, if it is different among the CCs, the UE has to apply the supported MIMO layers for each CC to be aligned with the configured number of CSI-RS ports as much as possible. Otherwise, the mismatch between the configured number of CSI-RS ports and the supported MIMO layer results in underutilizing the supported MIMO capability by the UE.

Option 2:
The UE determines an individual RI bit width per CC in the intra-band contiguous CA from the information provided by the eNB.

In this option, the following sub-options can further be considered as to the information alternatives obtained from the eNB:

Option 2a:
For each CC, the RI bit width is determined according to the configured number of CSI-RS ports and the maximum number of layers signaled by the dedicated signaling.

How the UE determines the RI bit width looks similar to the existing mechanism up to Rel-12. The difference is that the maximum number of layers for each CC is signaled by the eNB.

Option 2b:
For each CC, the RI bit width is signaled by the dedicated signaling.

Instead of the UE, the eNB determines the RI bit widths for each CC according to the configured number of CSI-RS ports and the suportedMIMO-CapabilityDL-r12 field reported by the UE. The derived RI bit width is configured to the UE via dedicated signaling.
For Option 2a/2b, the UE behavior looks simpler than Option 1 regardless of whether the configured number of CSI-RS ports is the same or different among CCs since the maximum layer of the RI bit width used for a CC is explicitly determined by the eNB. 

An example of the specification changes for the above options is shown in the Annex section. It is noted that the example in the Annex section is used to select the solution. Once the solution is decided, the example for the corresponding solution could be a baseline to develop the CRs and modified until finalizing the CRs.

Table 1 summarizes a comparison between potential solutions in terms of specification impacts, IOT aspects and the method to determine the maximum layers per CC if the number of CSI-RS ports is same or different among CCs. The comparison may be modified or additional aspects may be added depending on the comments to be received during the email discussion.
Table 1:
Comparison of potential solutions

	
	Option 1
	Option 2a
	Option 2b

	Spec impact to 36.212
	Yes
	Yes
	Yes

	Spec impact to 36.331
	No
	Yes
	Yes

	Inter-operability: if the solution is implemented by the UE and not the eNB
	The legacy eNB has to configure the same or smaller number of CSI-RS ports than the supportedMIMO-CapabilityDL-r10 field. Otherwise, a mismatch of the RI bit width arises between the eNB and the UE.

( NW configuration restriction at the eNB
	The UE follows the legacy behavior since the maximum number of layers is not signaled from the eNB. The RI bit width is determined by the configured number of CSI-RS ports and the supportedMIMO-CapabilityDL-r10 field.

( No IOT issue
	The UE follows the legacy behavior since the maximum number of layers is not signaled from the eNB. The RI bit width is determined by the configured number of CSI-RS ports and the supportedMIMO-CapabilityDL-r10 field.

( No IOT issue

	Inter-operability: if the solution is implemented by the eNB and not the UE
	The RI bit width is determined by the existing mechanism up to Rel-12.

( No IOT issue
	The RI bit width is determined by the existing mechanism up to Rel-12.

(No IOT issue
	The RI bit width is determined by the existing mechanism up to Rel-12.

( No IOT issue

	How to determine the max layers per CC if the number of CSI-RS ports is the same for all CCs?
	It is up to the UE implementation.
	The eNB configures the max layers used for each CC explicitly via dedicated signalling.
	Instead of the max layers, the eNB configures the RI bit width used for each CC explicitly considering the configured number of CSI-RS ports via dedicated signalling.

	How to determine the max layers per CC if the number of CSI-RS ports is different among CCs?
	The UE has to apply the supported MIMO layers for each CC to be aligned with the configured number of CSI-RS ports as much as possible.
	The eNB configures the max layers used for each CC explicitly via dedicated signalling.
	Instead of the max layers, the eNB configures the RI bit width used for each CC explicitly considering the configured number of CSI-RS ports via dedicated signalling.


Having the above options and analysis in mind, the rapporteur proposes to discuss the following topic.
Discussion #1:
Which solution should be adopted for the UE to determine an individual RI bit width per CC in the intra-band contiguous CA?

Companies are asked to provide their views. 

	Company name
	Preferred option
	Comment

	NTT DOCOMO
	2a
	From the comparison results in Table 1, option 1 seems an IOT issue if the solution is implemented by the UE and not by the eNB. Between option 2a and 2b, 2a looks similar to the existing UE behaviour as to how the RI bit width is determined. For 2b, the eNB needs to ensure that the configured RI bit width does not exceed the value derived from the configured number of CSI-RS ports. Although such a configuration is regarded as a NW misconfiguration, the solution which might pose a risk of NW misconfigurations is not preferable unless there is a clear advantage.

	Qualcomm Incorporated
	2a
	Option 1 is not preferred due to the backward compatibility issue outlined in this paper.
Option 2a seems straightforward and also generic enough in light of the soft buffer issue described in the following section.

	Samsung
	2a
	In addition to backward compatibility issue option 1 would be more difficult to specify than option 2.
Both option 2a and option 2b are feasible. 2a is more generic which is good for specifying soft buffer case.  

	Intel
	2a
	We also have the same understanding as other companies. Option 1 is not feasible especially considering soft buffer size determination raised in discussion #2. In case of RI bit width calculation, it might be working in the legacy eNB as long as eNB restricts its configuration on CSI-RS configuration.  However, the ambiguity in soft buffer size determination cannot be resolved regardless of eNB configuration because the UE determines soft buffer size based on the supported MIMO layer. 

	Nokia Networks
	2b
	Option 1 would be most in the spirit of existing RAN1standard and RI definition. We agree this might be however less generic solution than Option 2.

We are supportive for option 2. However, we see no big advantage of Option 2a compared to 2b. Assuming the principle for Rank Indicator determination by the eNB remains consistent with the RI algorithm (the RI bit width is determined according to the configured number of CSI-RS ports and the maximum number of layers), we understand correct eNB implementation will ensure that the configured RI bit width does not exceed the value derived from the configured number of CSI-RS ports and we do not have a reason to address NW misconfiguration cases. 

	Huawei, HiSilicon
	2b
	Same as Nokia Networks, 2b is straight wayforward, In our understanding, the only difference between 2a and 2b is that 2a has additional UE checking procedure which could be used for network error case. However we do not think such misconfiguration could happen in commercial network. 


3. Discussion #2
3.1 Identified issue
According to TS 36.212, the UE should also consider MIMO capability in soft buffer calculation. More specifically, Kc value is determined depending on whether the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell. 
	If Nsoft = 35982720 or 47431680, 
KC= 5, 

elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,
if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE, 
KC  = 3
else
KC  = 3/2
end if.
elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell,  
KC  = 2

else 

KC  = 1

End if.



3.2 Potential solutions
For the UE to determine the Kc value in accordance with the additional MIMO capability, the following options can be envisaged:

Option B1: this is linked to option 1 in the Section 2.2.
Kc value is determined based on the supportedMIMO-CapabilityDL-r12 field. In this option, legacy eNB has different soft buffer size than the UE supporting supportedMIMO-CapabilityDL-r12.
Option B2: this is linked to option 2a or 2b in the Section 2.2. 
If the eNB configured the MIMO layer (in option 2a) or RI bit width explicitly (in option 2b), the UE determines the Kc value based on the configured MIMO layer or RI bit width. 
Having the above options and analysis in mind, the rapporteur proposes to discuss the following topic.
Discussion #2:
Which solution should be adopted for the UE to determine Kc value if additional MIMO capability is supported?

Companies are asked to provide their views in the following Table.  

	Company name
	Preferred option
	Comment

	NTT DOCOMO
	B2
	It is linked to our preferred solution (option 2a) in Discussion #1.

	Qualcomm Incorporated
	B2
	

	Samsung
	B2
	

	Intel
	B2
	

	Nokia Networks
	B2
	

	Huawei, HiSilicon
	B2
	


4. Phase 1 discussion
During the 1st phase of discussion, 6 companies provided the view. 

· Issue #1

· 4 companies  supports option 2a, while 2 companies supports option 2b

· All companies agree to introduce an explicit signaling to configure the eNB assumption on the number of MIMO layer per serving cell. The remaining issue is whether the UE decides RI bit width directly based on the explicit eNB configured parameter or based on the minimum of  the explicit eNB configured parameter and the configured number of CSI-RS ports. 

· Conclusion: to continue further discussion on the draft CR based on option 2a. 
· Note: the main issue brought in 1st phase of discussion can be discussed in the proposed change in TS 36.212 e.g. by removing the configured number of CSI-RS port in the determination. 

· Issue #2: all companies agree to determine Kc value based on the explicit signaling i.e. option B2. 

· Conclusion: to discuss a proposed change to TS36.212 based on the explicit signaling based option B2. 
5. Phase 2 discussion
The draft CR based on the example of option 2a in Annex A and option B2 in Annex B were discussed during phase 2. Based on comments, some updates were made and the final CR and suggested changes to PHY spec are provided in R2-153266 [4] and R2-153268 [6]. In addition, it was commented that RAN2 should approve 36.306 CR which was submitted in RAN plenary as a company CR as an outcome of RAN2 email discussion. 
Proposal 1: RAN2 agree 36.331 CR in R2-153267 [4] and 36.306 CR in R2-153268 [5]. 
Proposal 2: RAN2 send an LS to RAN1 with the proposed change in R2-153268 to modify RI bit width determination and Kc value determination based on the new explicit signaling from eNB.  
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Annex A:
An example of the specification changes for potential options for issue #1
Option 1:
The UE determines an individual RI bit width per CC in the intra-band contiguous CA according to the configured number of CSI-RS ports and the maximum number of layers among the supportedMIMO-CapabilityDL-r12 fields.
	36.212


For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix). 
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each component carrier in the intra-band contiguous band combination is determined according to the minimum of the configured number of CSI-RS ports and the maximum number of reported UE downlink MIMO capabilities among the supportedMIMO-CapabilityDL-r12 fields in the intraBandContiguousCC-Info-r12 field for the corresponding bandwidth class in the corresponding band combination. If the configured number of CSI-RS ports is different among component carriers in the intra-band contiguous band combination, the UE should apply the downlink MIMO capability for each CC to be aligined with the configured number of CSI-RS ports as much as possible.
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process for each component carrier in the intra-band contiguous band combination is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities among the supportedMIMO-CapabilityDL-r12 fields in the intraBandContiguousCC-Info-r12 field for the corresponding bandwidth class in the corresponding band combination. If the configured number of CSI-RS ports is different among component carriers in the intra-band contiguous band combination, the UE should apply the downlink MIMO capability for each CC to be aligined with the configured number of CSI-RS ports as much as possible.
· Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).
<< skip unchanged part >>
For the case where the RI bit width is determined by the maximum number of layers according to the minimum of the configured number of CSI-RS ports and the maximum number of reported UE downlink MIMO capabilities among the supportedMIMO-CapabilityDL-r12 fields in the intraBandContiguousCC-Info-r12 field for the corresponding bandwidth class in the corresponding band combination, the supported set of RI values for each CC is determined according to the minimum of the configured CSI-RS ports and the supportedMIMO-CapabilityDL-r12 field.
------------------------------------------------------------------------------------------------------------------------------------------------
Option 2a:
The UE determines an individual RI bit width per CC in the intra-band contiguous CA according to the configured number of CSI-RS ports and the maximum number of layers obtained from the eNB via dedicated signaling.

	36.331


–
CQI-ReportConfig
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements
-- ASN1START

<< skip unchanged part >>
CQI-ReportConfig-v12xy ::=
SEQUENCE {


cqi-ReportBoth-v12xy




CQI-ReportBoth-v12xy
}

<< skip unchanged part >>
CQI-ReportBoth-v12xy ::=


SEQUENCE {


maxLayers-RI-report-r12


ENUMERATED {twoLayers, fourLayers, eightLayers}
}

<< skip unchanged part >>
-- ASN1STOP

	CQI-ReportConfig field descriptions

	maxLayers-RI-report
Indicates the maximum number of layers used to determine the rank indication bit width according to TS 36.212 [22].


–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {

<< skip unchanged part >>

[[
antennaInfo-v1250




AntennaInfoDedicated-v1250

OPTIONAL,
-- Cond AI-r10



eimta-MainConfig-r12



EIMTA-MainConfig-r12


OPTIONAL,
-- Need ON



eimta-MainConfigPCell-r12


EIMTA-MainConfigServCell-r12

OPTIONAL,
-- Need ON



pucch-ConfigDedicated-v1250


PUCCH-ConfigDedicated-v1250

OPTIONAL,
-- Need ON


cqi-ReportConfigPCell-v1250


CQI-ReportConfig-v1250


OPTIONAL,
-- Need ON



uplinkPowerControlDedicated-v1250
UplinkPowerControlDedicated-v1250
OPTIONAL,
-- Need ON



pusch-ConfigDedicated-v1250

PUSCH-ConfigDedicated-v1250

OPTIONAL,
-- Need ON


csi-RS-Config-v1250




CSI-RS-Config-v1250



OPTIONAL
-- Need ON

]],

[[
cqi-ReportConfigPCell-v12xy


CQI-ReportConfig-v12xy


OPTIONAL,
-- Need ON

]]
}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {

<< skip unchanged part >>

[[
antennaInfo-v1250




AntennaInfoDedicated-v1250

OPTIONAL,
-- Need ON



eimta-MainConfigSCell-r12


EIMTA-MainConfigServCell-r12
OPTIONAL,
-- Need ON


cqi-ReportConfigSCell-v1250


CQI-ReportConfig-v1250


OPTIONAL,
-- Need ON 



uplinkPowerControlDedicatedSCell-v1250
UplinkPowerControlDedicated-v1250
OPTIONAL,
-- Need ON



csi-RS-Config-v1250




CSI-RS-Config-v1250



OPTIONAL
-- Need ON

]],

[[
cqi-ReportConfigSCell-v12xy


CQI-ReportConfig-v12xy


OPTIONAL,
-- Need ON

]]
}

<< skip unchanged part >>
-- ASN1STOP

	36.212


For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix). 
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each component carrier in the intra-band contiguous band combination is determined according to the minimum of the configured number of CSI-RS ports and the configured number of maximum layers indicated by the maxLayers-RI-report-r12 field to the UE.
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process for each component carrier in the intra-band contiguous band combination is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the configured number of maximum layers indicated by the maxLayers-RI-report-r12 field to the UE.
· Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).
------------------------------------------------------------------------------------------------------------------------------------------------

Option 2b:
The UE determines an individual RI bit width per CC in the intra-band contiguous CA obtained from the eNB via dedicated signaling.
	36.331


–
CQI-ReportConfig
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements
-- ASN1START

<< skip unchanged part >>
CQI-ReportConfig-v12xy ::=
SEQUENCE {


cqi-ReportBoth-v12xy




CQI-ReportBoth-v12xy
}

<< skip unchanged part >>
CQI-ReportBoth-v12xy ::=


SEQUENCE {


ue-RI-Bit-Width-r12


ENUMERATED {b1, b2, b3}
}

<< skip unchanged part >>
-- ASN1STOP

	CQI-ReportConfig field descriptions

	ue-RI-Bit-Width
Indicates the rank indication bit width as specified in TS 36.212 [22]. Value b1 denotes 1 bit, value b2 denotes 2 bits and so on.


–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {

<< skip unchanged part >>

[[
antennaInfo-v1250




AntennaInfoDedicated-v1250

OPTIONAL,
-- Cond AI-r10



eimta-MainConfig-r12



EIMTA-MainConfig-r12


OPTIONAL,
-- Need ON



eimta-MainConfigPCell-r12


EIMTA-MainConfigServCell-r12

OPTIONAL,
-- Need ON



pucch-ConfigDedicated-v1250


PUCCH-ConfigDedicated-v1250

OPTIONAL,
-- Need ON



cqi-ReportConfigPCell-v1250


CQI-ReportConfig-v1250


OPTIONAL,
-- Need ON



uplinkPowerControlDedicated-v1250
UplinkPowerControlDedicated-v1250
OPTIONAL,
-- Need ON



pusch-ConfigDedicated-v1250

PUSCH-ConfigDedicated-v1250

OPTIONAL,
-- Need ON


csi-RS-Config-v1250




CSI-RS-Config-v1250



OPTIONAL
-- Need ON

]],

[[
cqi-ReportConfigPCell-v12xy


CQI-ReportConfig-v12xy


OPTIONAL,
-- Need ON

]]
}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {

<< skip unchanged part >>

[[
antennaInfo-v1250




AntennaInfoDedicated-v1250

OPTIONAL,
-- Need ON



eimta-MainConfigSCell-r12


EIMTA-MainConfigServCell-r12
OPTIONAL,
-- Need ON



cqi-ReportConfigSCell-v1250


CQI-ReportConfig-v1250


OPTIONAL,
-- Need ON 



uplinkPowerControlDedicatedSCell-v1250
UplinkPowerControlDedicated-v1250
OPTIONAL,
-- Need ON



csi-RS-Config-v1250




CSI-RS-Config-v1250



OPTIONAL
-- Need ON

]],

[[
cqi-ReportConfigSCell-v12xy


CQI-ReportConfig-v12xy


OPTIONAL,
-- Need ON

]]
}

<< skip unchanged part >>
-- ASN1STOP

	36.212


For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix). 
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each component carrier in the intra-band contiguous band combination is determined according to the ue-RI-Bit-Width-r12 value signalled to the UE.
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r12 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process for each component carrier in the intra-band contiguous band combination is determined according to the ue-RI-Bit-Width-r12 value signalled to the UE.
· Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).
Annex B:
An example of the specification changes for potential options for issue #2
Option B1: 
5.1.4.1.2
Bit collection, selection and transmission

<< skip unchanged part >>
If Nsoft = 35982720 or 47431680, 
KC= 5, 

elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,
if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE,
KC  = 3
else
KC  = 3/2
end if.
elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, 
KC  = 2

else 

KC  = 1

End if.
If the UE indicates supportedMIMO-CapabilityDL-r12 in a corresponding band combination, whether the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell is determined by the supportedMIMO-CapabilityDL-r12 fields in the intraBandContiguousCC-Info-r12 field for the corresponding bandwidth class in the corresponding band combination. Otherwise, it is determined by the supportedMIMO-CapabilityDL-r10 field.
Option B2: 
5.1.4.1.2
Bit collection, selection and transmission

<< skip unchanged part >>
If Nsoft = 35982720 or 47431680, 
KC= 5, 

elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,
if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell according to the  supportedMIMO-CapabilityDL-r10 field or the maxLayers-RI-report-r12(or ue-RI-Bit-Width-r12) field if configured in the transmission mode configured for the UE,
KC  = 3
else
KC  = 3/2
end if.
elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell according to the supportedMIMO-CapabilityDL-r10 field or the maxLayers-RI-report-r12(or ue-RI-Bit-Width-r12) field if configured, 
KC  = 2

else 

KC  = 1

End if.
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