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[bookmark: _Ref498440800]Introduction
In last meeting, RAN2 reached below agreements on cell index. 
Agreements in CP session:
1:	The UE can report NR serving cell measurements in Bx events related to NR measurements.
1.1:	The NR serving cell measurements included in Bx events include both PSCell and SCell.
3:	The UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements.  SCellIndex is not used for this purpose. (May be revisited depending on the putcome of the discussion the uniqueness of the SCell index)
FFS:	The UE does not send NR serving cell measurements in measurement reports associated with LTE Ax events or in periodic measurement reports.

Agreements in UP session:
1    RAN2 designs NR PHR format with assumption that the field PH is 6-bit, as in LTE.
2    RAN2 sends an LS to RAN1 and RAN4 to inform the decision.
3    As in LTE, V field is used in NR to indicate whether PH is based on real transmission or a reference format, and the presence of the PCMAX,c octet.
4    NR supports PHR format consisting of bitmap, type 2 PH subfield for PCell, type 2 PH subfield for either PUCCH SCell or PSCell, and type 1 PH subfields in the ascending order of ServCellIndex.
5    The presence of type 2 PH is explicitly configured by RRC signalling. 
6	One octet of bitmap is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8. Otherwise four octets are used.  Editor’s note “it depends on whether we support 32 carriers”
7	P field indicates whether the MAC entity applies power backoff due to power management. 
8	For EN-DC the assumption is that the cell index space is shared between LTE and NR.  [CB for CP] 
9	FFS For EN-DC how to ensure we are referring to the right specification for the PHR table
In this contribution, we discuss the allocation and usage of cell index in EN-DC.
Discussion
CP perspective
From CP perspective, it is agreed that the SN manages the SCG cells including configuration, addition and release of SCG cells. Even though UE capability coordination is required, it is better to maintain minimum MN and SN coordination in EN-DC to achieve independent MN and SN operation.  
Then CP achieved the agreement that “The UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements” in the last meeting. Use of cell index instead of ARFCN and PCI would reduce the UL signalling overhead. However, in order to identify the NR serving cell by MN for measurement result, cell index is not sufficient.  Cell index to ARFCN, PCI allocation by the SN should also be known to the MN in order to use the measurement result. Cell index to ARFCN, PCI mapping requires additional coordination between the MN and SN, which is not seen necessary. Therefore we think the last meeting agreement on measurement result can be maintained and use of unique cell index can be discussed from UP perspectives. 
 
Proposal 1: Confirm the agreement that the UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.
UP perspective
We analyse the cell index allocation from UP side below.
In UP, there are two aspects about cell index: Activation/Deactivation MAC CE and PHR MAC CE.
1) Activation/Deactivation MAC CE
In LTE, only MCG can modify the SCells and allocate cell indices, then the SCellIndex is configured per UE. Even so, cross-eNB activation/deactivation is not supported yet. That is, cell indices in one node are known by another node but not used to activate/deactivate SCells of one node via MAC CE from another node.
Observation 1: In LTE, SCellindex is configured per UE by MCG, but cross-eNB activation/deactivation is not supported.
In NR, SN can initiate SN Modification without MN involvement. In [1], it is stated that “The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change.” 
Observation 2: In EN-DC, SN can modify SCG SCells including allocating SCellindex without MN involvement.
So far, no one has seen any need for cross-eNB/gNB SCell activation/deactivation neither in NR-NR DC nor in EN-DC. Therefore the above abservation also holds for NR.
Observation 3: Cross-eNB/gNB SCell activation/deactivation is not supported in NR-NR DC or EN-DC either.

2) PHR MAC CE
In LTE DC, power headroom of all serving cells should be reported in PHR MAC CE. It helps both nodes to know the power limitation of UE.
In NR, it was agreed in RAN1#99 that “Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately”. And the PH calculation in NR is independent to LTE PHR. Then there is no benefit to let one RAT (LTE) know the PHR of another RAT (NR/LTE).
Observation 4: In EN-DC, PHR of NR side is useless to LTE side.
Although the PHR of NR side is useless to LTE side, RAN2 agreed to adopt the PHR MAC CE format similar to LTE which includes the cell indices of all serving cells. Considering the forward compatibility, PHR MAC CE including all serving cells belonging to different nodes in NR-NR DC will be useful.
Then we can confirm the agreements on PHR MAC CE format in last meeting with some regulation:
· Regulation 1: The pool of cell indices in LTE and NR should be separate.
There are two alternatives to perform it.
Alternative 1: The cell index scopes of MN and SN are specified in the specification. For example, since RAN1#88 agreed “From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is 16”, we can specify that index 1~16 are used for LTE and 17~32 are used for NR
Alternative 2: MN informs SN the cell index scope reserved for NR.
 
· Regulation 2: MAC entity could ignore the PHR of SCells not belonging to it.
While following the PHR format as LTE and including PHRs of all active serving cells, eNB can get PHR of the cells of its own and ignore the PHR of SCells not belonging to it.

Proposal 2: LTE-DC-like cell index coordination between LTE eNB and NR gNB is not needed/desired.
Proposal 3: PHR MAC CE could include SCell indices of all active serving cells for forward compatibiltiy with the regulation that:
· Regulation 1: The pool of cell indices in LTE and NR should be separate. It can be implemented by hard split in specification (for example, index 1~16 for LTE and 17~32 for NR) or MN informing SN about the remaining indices.
· Regulation 2: MAC entity could ignore the PHR of SCells not belonging to it.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: confirm the agreement that The UE includes ARFCN and PCI of the NR serving cells to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.
Proposal 2: LTE-DC-like cell index coordination between LTE eNB and NR gNB is not needed/desired.
Proposal 3: PHR MAC CE could include SCell indices of all active serving cells for forward compatibiltiy with the regulation that:
· Regulation 1: The pool of cell indices in LTE and NR should be separate. It can be implemented by hard split in specification (for example, index 1~16 for LTE and 17~32 for NR) or MN informing SN about the remaining indices.
· Regulation 2: MAC entity could ignore the PHR of SCells not belonging to it.
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