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1      Introduction
RAN2 previously have agreed on the number of carriers to be supported by UE in CA and DC scenarios. Some agreements are already reflected in TS 37.340 [4] as well as stage-3 CP and UP specifications. 
In this contribution, we discuss additional details regarding maximum number of carriers for CA and DC.
2      Discussion
In LTE, the maximum number of supported carriers in CA and DC are the same. In Rel-12, up to 5 carriers can be supported for both CA and DC. From Rel-13, up to 32 carriers can be supported for both CA and DC. Such requirements are implicitly specified in section 5.5 of TS 36.300 [1]: “In Carrier Aggregation (CA), two or more Component Carriers (CCs) are aggregated in order to support wider transmission bandwidths up to 640MHz.” In LTE, the maximum channel bandwidth for one carrier is 20 MHz, therefore aggregated bandwidth of 640 MHz implies the aggregation of 32 carriers.
For NR, in RAN2#100 meeting, the following was agreed in control plane discussions:
Agreements

1
No change to previous agreements that the UE includes ARFCN and PCI of the NR serving cells are used to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.

2
SCellIndex is unique in the UE (i.e. across NR and LTE SCells)
3
Each node allocates SCellIndex for its own cells (from a set of SCellIndices available to that node) without involvement of the other node at the time of allocation of the SCell

4 
MN decides the SCellIndex range available for MN and SN, and informs the SN range to the SN. This is a per UE configuration.

Agreements

1:
The MN provides the SN the range of SCellIndex to be used by signalling a start value and a stop value if the range. 32 SCellIndex range is used between the MN and the SN. The UE uses “Dual Connectivity PHR MAC Control Element supporting 32 serving cells with configured uplink” for PH reporting.
In TS 38.331 [5], the range for IE SCellIndex is defined as

-- The value range is shared across the Cell Groups 

SCellIndex ::=





INTEGER (1..31)

In TS 38.321 [3], for Multiple Entry PHR MAC CE and SCell Activation/Deactivation MAC CE, up to 32 carriers are suported.

In RAN2 NR AH#1801 meeting, following was agreed in user plane discussion:
Agreements

=>
SpCell is always activated also in NR-NR DC in Rel-15

=>
Not to support cross-CG activation both for EN-DC and in NR-NR DC in Rel-15=>
Confirm RAN1 agreements for NR carriers:

-
Support of 16 DL carriers without DC and 32 carriers with DC;

-
Support of 16 UL carriers without DC and 32 carriers with DC.
=>
Capture these changes in main rapporteur CR R2-1801546
=>
FFS where to capture this 

The 32 carrier limitation for MR-DC as in CR R2-1801276 [6] was incorporated into the 37.340 CR R2-1801617 [7], with the related content (as in section 5) copied below:

	In MR-DC, two or more Component Carriers (CCs) may be aggregated over two cell groups. A UE may simultaneously receive or transmit on multiple CCs depending on its capabilities. The maximum number of configured CCs for a UE is 32 for DL and UL.


The question now is whether to capture the maximum number of carriers in NR CA and NR-NR DC scenarios explicitly in stage-2 specifications. 
Given that 32 carriers are supported in stage-3 CP and UP specifications, there is no clear limitation that in case of NR CA, only up to 16 carriers are supported. It is therefore proposed to capture in TS 38.300 that maximum number of carriers supported in NR CA is 16 carriers.
Proposal 1: The maximum number of carriers for NR CA is captured in TS 38.300.
For NR-NR DC, in RAN2 NR AH #1801 meeting, following was agreed:

	=>
Stage 2 for NR-NR DC will be captured in 37.340

=>
Details of NR-NR DC will not be discussed until Q2


Therefore, the limitation of 32 carriers for NR-NR DC can be captured later.
For MR-DC, it is obvious that the maximum number of carriers in NR cell group is 16. The open issue is whether the maximum number of carriers in LTE cell group can be larger, e.g. up to 31. There seems to be no motivation to limit the maximum number of carriers in LTE to be 16, therefore it is proposed that the maximum number of carriers in LTE cell group can be up to 31, as long as the total number of carriers across LTE and NR is not larger than 32.
Proposal 2: The maximum number of carriers in LTE cell group can be up to 31, as long as the total number of carriers across LTE and NR is not larger than 32.

It is helpful to inform RAN1 about RAN2’s decisions regarding the maximum number of carriers in MR-DC, as well as the maximum number of carriers in LTE cell group (as in Proposal 2 if agreed)
Proposal 3: RAN2 to send a LS to RAN1 to inform the decision regarding the maximum number of carriers in MR-DC, as well as the maximum number of carriers in LTE cell group.

3      Conclusion
In this contribution, we discuss additional details regarding maximum number of carriers for CA and DC and propose the following:
Proposal 1: The maximum number of carriers for NR CA is captured in TS 38.300.
Proposal 2: The maximum number of carriers in LTE cell group can be up to 31, as long as the total number of carriers across LTE and NR is not larger than 32.
Proposal 3: RAN2 to send a LS to RAN1 to inform the decision regarding the maximum number of carriers in MR-DC, as well as the maximum number of carriers in LTE cell group.
The text proposal to TS 38.300 and 37.340 are shown in Annex.
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Annext Text Proposal
==================== Start of text proposal to TS 38.300 ====================
5.4.1
Carrier aggregation

In Carrier Aggregation (CA), two or more Component Carriers (CCs) are aggregated. A UE may simultaneously receive or transmit on up to 16 CCs depending on its capabilities. CA is supported for both contiguous and non-contiguous CCs.

==================== End of text proposal to TS 38.300 ====================

==================== Start of text proposal to TS 37.340 ====================

5
Layer 1 related aspects
In MR-DC, two or more Component Carriers (CCs) may be aggregated over two cell groups. A UE may simultaneously receive or transmit on multiple CCs depending on its capabilities. The maximum number of configured CCs for a UE is 32 for DL and UL depending on its capabilities. Up to 31 CCs can be configured for a cell group associated with eNB depending on UE’s capabilities.
==================== End of text proposal to TS 37.340 ====================
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