
3GPP TSG-RAN WG2 Meeting #100	R2-1712998
Reno, USA, 27th November - 1st December 2017                                     

Source:	vivo, Xiaomi, CATR, TCL
[bookmark: Title]Title:	Discussion on the SCell index
[bookmark: Source]Agenda Item:	10.2.9
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According the user plane discussion of RAN2#99bis [1], RAN2 achieved the following agreements:
	· 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”
· For EN-DC the assumption is that the cell index space is shared between LTE and NR.  [CB for CP]


During the control plane discussion regarding the uniqueness of SCellIndex per UE, companies raised concerns on the SCellIndex coordination between MN and SN, and considered that the unique SCellIndex per CG can be one option to avoid the SCellIndex coordination between MN and SN. In this contribution, we compare the complexities between Option 1 (i.e. unique SCellIndex per UE) and Option 2 (i.e. unique SCellIndex per CG).
2. Discussion
2.1. SCellIndex unique per UE or per CG
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]According to the MAC specification [2], the SCellIndex is used for the following two cases:
· Case 1: SCell Activation/Deactivation MAC CE
· Case 2: Power Headroom Report MAC CE
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK189]For “SCell Activation/Deactivation MAC CE”, the SCellIndex does not have to be unique per UE, as the SCell Activation/Deactivation MAC CE is only used to activate/deactivate the SCell of the same MAC entity. 
For “Power Headroom Report MAC CE”, the content of DC PHR includes the PH and Pcmax.c values of all serving cells, which requires an unique ID (which is the SCellIndex in LTE) to identify each PH value and each Pcmax.c. From the perspective of network, both MN and SN needs to identify which cell (including both MCG cell and SCG cell) a PH and a Pcmax.c is reported for, because the uplink transmisison power is shared between MN and SN. By knowing the PH and Pcmax.c of another CG, the MN/SN can have better control of the uplink transmission power of the MCG (controlled by MN) /SCG (controlled by SN), e.g. to avoid the uplink tranmission loss. According to TS 36.331, a SCellIndex is configured also for PSCell, as PSCell is considered as an SCell in the RRC specification. We consider that the same principle can be re-used for the NR PSCell, but RAN2 can further discuss whether the SCellIndex for PSCell is needed or not. If RAN2 introduces the unique SCellIndex per CG, a new PHR format is needed to identify which CG (either MCG or SCG) a cell belongs to. The identification of CG in PHR could be either explicit or implicit. For either the option of explicit CG indication or the option of implicit CG indication in PHR, we could also have many options to reduce the required signaling overhead in the PHR. 
Observation 1: The unique SCellIndex per CG requires a new PHR format to identify if a cell belongs to MCG or SCG.
Proposal 1: The SCellIndex is unique per UE, as in LTE. 
Proposal 2: The SCellIndex is configured for PSCell and each SCell, as in LTE.

2.2. ScellIndex coordination
If RAN2 introduces the unique SCellIndex per UE, we could have the following options for the SCellIndex coordination between MN and SN:
· Option 1: MN provides to SN the range of SCellIndex(s) which can be used by SN.
· Option 2: As in LTE, MN provides the SCellIndex(s) which has been used by MN, and SN can use any SCellIndex which has not been used by MN.
For Option 1, even though the SN can allocate the SCellIndex based on the range allocated by MN, the SN may still need to inform the MN of the SCellIndex of SCG, as by knowing the SCell index value of the SCG the MN can trigger SCG change procedure to remove one or more SCG cell(s) which is requiring more uplink power and causing more collision on the uplink power consumption.. Furthermore, RAN2 may need to define extra inter-node signaling procedures for the SN to request the change of the SCellIndex range which is allowed in the SCG, so as to allow the SN to configure more cells in SCG. 
For Option 2, the MN provides to the SN the SCellIndex(s) used by the MN via sCellToAddModListMCG in the inter-node RRC message SCG-ConfigInfo, as in LTE. According to the LTE RRC specification 36.331 [3], the SN is still allowed to change the value of the SCellIndex assigned by the MN. This means that the SN in LTE DC can use any SCellIndex which has not been used by the MN. The potential change (which is no essential) compared with the 36.331 specification is to remove the SCellindex field of SCellToAddModListSCG in the inter-node RRC message SCG-ConfigInfo from MN to SN. From our understanding, the same signaling procedure as defined in LTE can be reused, and either MN or SN can use any SCellIndex which has not been used. Furthermore to support the delta configuration at SN change, the SCellIndex of the SCG may still need to be forwarded from the MN to the target SN.
[bookmark: _GoBack]Proposal 3: The SCellIndex of each MCG SCell is provided to SN, as in LTE.
Proposal 4: The SCellIndex of each SCG Cell is provided to MN, as in LTE.
Proposal 5: Both MN and SN can use any SCellIndex which has not been used in the UE, as in LTE.

3. Conclusion
In this contribution, we discuss the impacts of SCellIndex and provide the following Observations and Proposals: 
Observation 1: The unique SCellIndex per CG requires a new PHR format to identify if a cell belongs to MCG or SCG.
Proposal 1: The SCellIndex is unique per UE, as in LTE. 
Proposal 2: The SCellIndex is configured for PSCell and each SCell, as in LTE.
Proposal 3: The SCellIndex of each MCG SCell is provided to SN, as in LTE.
Proposal 4: The SCellIndex of each SCG Cell is provided to MN, as in LTE.
Proposal 5: Both MN and SN can use any SCellIndex which has not been used in the UE, as in LTE.
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Annex A
The following PHR format is extracted from the running TS 38.321:
----------------------------- extracted from the running TS 38.321------------------------------------------------------------
The PHR MAC CEs are defined as follows:
-	Ci: this field indicates the presence of a PH field for the SCell with SCellIndex i as specified in TS 38.331 [5]. The Ci field set to "1" indicates that a PH field for the SCell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the SCell with SCellIndex i is not reported;
-	R: reserved bit, set to "0";
-	V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;
-	Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1;
-	P: this field indicates whether the MAC entity applies power backoff due to power management. The MAC entity shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,c: if present, this field indicates the PCMAX,c or P̃CMAX,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2.


Figure 6.1.3.8-1: Extended PHR MAC CE with the highest SCellIndex of SCell with configured uplink is less than 8
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