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1. Overall Description:

RAN1 has agreed on an updated set of RRC parameters for LTE Carrier Aggregation Enhancement Beyond 5 Carriers. Compared to the previous set of RRC parameters in R1-156388, following aspects are different.

Regarding the TPC parameter for PUCCH format 4 and PUCCH format 5, RAN1 agreed to introduce higher-layer signalling to configure one of 8 values to indicate a power-offset for the PUCCH format (i.e., introduction of deltaF-PUCCH-Format4-r13 and deltaF-PUCCH-Format5-r13 are agreed). Based on the agreements, line 16 and line 18 in the parameter list are updated. For a reference, the RAN1 agreement on the power-control for PUCCH format 4 and PUCCH format 5 is copied below.

	Agreements:
· For the PUCCH format 4 and 5, following power-control formula is used.
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· Where PO_PUCCH,c = PO_NORMIMAL_PUCCH + PO_UE_PUCCH and PO_UE_PUCCH is an integer (-8, …, 7) commonly configured for all the PUCCH formats, and

· DF_PUCCH(F) is one of 8 PF-dependent power-offsets configured by higher-layer, and

· DTF,c(i) = 10log10(21.25BPRE-1)  with BPRE = OUCI/NRE for PUCCH format 4 and BPRE = 2OUCI/NRE for PUCCH format 5


Regarding multi P-CSI resource configuration, RAN1 agreed to support PUCCH format 5 as well as PUCCH format 4. RAN1 also agreed that specific power-control parameter(s) is not included in each of the multi P-CSI resource configuration. Based on the agreements, FFS in line 23 is removed, and line 24 is added. For a reference, the RAN1 agreement on the support of PUCCH format 5 for multi P-CSI resource configuration is copied below.
	Agreements:
· For multi P-CSI resources, PUCCH format 5 is supported

· Power-control parameter(s) is common with HARQ ACK on the PUCCH format


Furthermore, RAN1 agreed to support introduction of 8-state RRC configuration of indicating maximum code rate for HARQ-ACK + P-CSI + SR (if any), which is commonly used also for multi P-CSI transmission based on multi P-CSI resource configuration. Single parameter is sufficient for PUCCH format 4 and PUCCH format 5 on a given PUCCH group since RAN1 agreed that a UE cannot be configured with PUCCH format 4 and PUCCH format 5 on a given PUCCH group. According to this agreement, 8-state RRC signalling which indicates ‘max supported payload [bits or reports] or code rate’ that was included in multi P-CSI resource configuration in R1-156388 becomes not necessary. For a reference, the RAN1 agreement on the support of 3-bit RRC configuration of maximum code rate for HARQ-ACK + P-CSI + SR (if any) is copied below.

	Agreements:

· Format 4/5 configuration:

· A UE cannot be configured with both PUCCH format 4 and PUCCH format 5 on a given PUCCH group

· Maximum code rate

· When the UE is configured to use PUCCH format 4 or 5, a single 8-state RRC parameter per PUCCH group configures the maximum code rate (before P-CSI is dropped) for HARQ-ACK + P-CSI + SR (if any) on PUCCH format 4/5
· Same RRC parameter applies for multi P-CSI and P-CSI + HARQ-ACK + SR (if any)


In addition to the above, RAN1 agreed to introduce following features that require new RRC signalling. Based on the agreement on the introduction of wideband A-CSI reporting mode 1-0, line 19 is updated. Other new RRC parameters are listed on line 30-32. Note that for HARQ-ACK bundling configuration, it is working assumption that one additional RRC bit per PUCCH group configures whether spatial bundling shall be used on PUSCH.
	Agreements:

· Wideband A-CSI reporting mode 1-0

· Introduce a new aperiodic CSI reporting mode 1-0 for eCA to contain wideband CQI and RI if applicable 

· HARQ-ACK bundling configuration

· When the UE is configured to use PUCCH format 4 or 5 for HARQ-ACK:

· One RRC bit per PUCCH group configures whether spatial bundling shall be enabled or not (regardless of payload size)

· FFS: the spatial bundling behaviour if the UE falls back dynamically to another PUCCH format

· Working Assumption (to be revisited after completion of DAI behaviour and UCI on PUSCH multiplexing): One additional RRC bit per PUCCH group configures independently whether spatial bundling shall be used on PUSCH

· HARQ-ACK timing for TDD

· For a TDD SCell when aggregated with a TDD PCell of different UL/DL configurations, in case of self-scheduling only:

if the UE supports (as indicated by 1 bit UE capability signalling (FFS whether this capability is dependent on support of the rest of the eCA feature or not)) deriving the HARQ timing for such a cell in the same way as the DL HARQ timing of an FDD SCell with a TDD PCell, 
and is configured (by 1 bit RRC configuration per UE) to do so, 
then the UE shall do so.


In addition, RAN1 agreed following on UE category and UE capability related to eCA.
	Agreements:
· Introduce at least DL UE categories 17 to support DL peak data rate of approx. 25Gbps

· Introduce at least UL UE category 14 to support UL peak data rate of approx. 9.6Gbps

Agreements:
· For UE capability signaling, one UE capability bit for PUCCH format 4 and another UE capability bit for PUCCH format 5

· The value range of the UE capability signalling of the maximum number of updated CSI processes across CCs is 5 to 32, with a granularity of 1


2. Actions:

RAN1 respectfully asks RAN2 to take the attached information into account in Release 13 specification.
Reference:

3. Date of Next TSG RAN WG1 Meetings:
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