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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the current MAC specification, for the network side, there is ambiguity in an EN-DC configuration on the Ci bitmap length determination in the SCell Activation/Deactivation MAC CE. In this contribution, we will address this issue and give our preference for the solution.
Discussion
Issue description
The description on the Ci bitmap length determination in the SCell Activation/Deactivation MAC CE in MAC specification [1] is as below:
	For the case with no Serving Cell with a ServCellIndex as specified in TS 38.331 [8] larger than 7, SCell Activation/Deactivation MAC CE of one octet is applied, otherwise SCell Activation/Deactivation MAC CE of four octets is applied.


Moreover, unlike in legacy LTE DC, the approach selected for NR EN-DC in the RAN2 CP session of RAN2#100 is to let MN and SN nodes managing their own cells independently from each other:
	· SCellIndex is unique in the UE (i.e. across NR and LTE SCells)
· 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
· MN decides the SCellIndex range available for MN and SN, and informs the SN range to the SN. This is a per UE configuration.


And the related signaling in RRC (after updated index terminology by CP group) is defined as below:
	TS38.331
servCellIndexRangeSCG			SEQUENCE {
		lowBound						ServCellIndex,
		upBound							ServCellIndex
	}																						OPTIONAL,   -- Cond SN-Addition

servCellIndexRangeSCG
Range of serving cell indices that SN is allowed to configure for SCG serving cells.


Therefore, in case of EN-DC and NR-NR DC, MN only informs the servCellIndexRangeSCG to SN, but it cannot know which servCellIndex is actually configured to UE in the SN. For example, assuming the servCellIndex used by MN is from 0~5 and the servCellIndex allocated by MN to SN is 6~31, as shown in Figure-1, MN cannot know whether the UE has Serving Cell with a ServCellIndex larger than 7. Hence, it is not possible for MN to decide whether one octet or four octets will be used in the SCell Activation/Deactivation MAC CE, and the above MAC specification text cannot be implemented. 
Observation 1: In case of EN-DC and NR-NR DC, it is not always possible for the network side to determine whether one octet or four octets Ci bitmap should be used in the SCell Activation/Deactivation MAC CE resulting in the current MAC specification text not being implementable.



                          
Figure-1 Example of served cell index classification between MN and SN
Note that on the UE side, there is no ambiguity regarding which of short or long SCell Activation/deactivation MAC CE is used because 2 LCIDs are used to distinguish them, per the below Table from [1]. And the UE is requested to ignore Ci bits of non-configured SCells. Therefore one could assume the NW can select either of both MAC CE formats by implementation (not necessarily in compliance with the specification), and even in case of UE-NW mismatch (e.g UE expects a short MAC CE but receives a long MAC CE), the UE will still be able to decode the MAC CE. However, even if harmless, NW/UE mismatch should always be avoided since the resulting UE behaviour might be undefined.
Table-1 Values of LCID for DL-SCH
	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–101111
	Reserved

	110000
	SP ZP CSI-RS Resource Set Activation/Deactivation

	110001
	PUCCH spatial relation Activation/Deactivation

	110010
	SP SRS Activation/Deactivation 

	110011
	SP CSI reporting on PUCCH Activation/Deactivation

	110100
	TCI State Indication for UE-specific PDCCH

	110101
	TCI States Activation/Deactivation for UE-specific PDSCH

	110110
	Aperiodic CSI Trigger State Subselection

	110111
	SP CSI-RS / CSI-IM Resource Set Activation/Deactivation

	111000
	Duplication Activation/Deactivation

	111001
	SCell Activation/Deactivation (four octet)

	111010
	SCell Activation/Deactivation (one octet)

	111011
	Long DRX Command

	111100
	DRX Command

	111101
	Timing Advance Command

	111110
	UE Contention Resolution Identity

	111111
	Padding



Observation 2: In case of EN-DC and NR-NR DC, for UE side, there is no ambiguity issue on whether one or four octets Ci bitmap will be used in the SCell Activation/Deactivation MAC CE, but the Ci bitmap length used by network may be different from what UE expected based on the MAC specification.
Based on observation 1 and observation 2, it is suggested:
[bookmark: OLE_LINK7]Proposal 1: MAC specification should be fixed in order to allow the network selecting a suitable Ci bitmap length in the SCell Activation/Deactivation MAC CE, which is the same as UE expects.
Solutions 
According to the current MAC specification, the usage of Ci is as below:
	-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [8], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated;


From the above description, it is obvious that, for each MAC entity, only the Ci bitmap indication corresponding to this MAC entity is meaningful, the Ci belonging to other MAC entity can be ignored. Hence, in order to solve the issue described in Section 2.1, the most straightforward solution is to clarify that the Ci bitmap length in the SCell Activation/Deactivation MAC CE should be determined only based on the ServCellIndex configuration of this MAC entity. For example, the modification in TS 38.321 is shown below:
----------------------------------------------Text Proposal -----------------------------------------------------------                        
For the case with no Serving Cell configured for this MAC entity with a ServCellIndex as specified in TS 38.331 [8] larger than 7, SCell Activation/Deactivation MAC CE of one octet is applied, otherwise SCell Activation/Deactivation MAC CE of four octets is applied.
----------------------------------------------------------------------------------------------------------------------------
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10]Proposal 2: The Ci bitmap length in the SCell Activation/Deactivation MAC CE is determined based on the largest ServCellIndex among the Serving Cells configured in the MAC entity receiving the MAC CE. 
Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Observation 1: In case of EN-DC and NR-NR DC, it is not always possible for the network side to determine whether one octet or four octets Ci bitmap should be used in the SCell Activation/Deactivation MAC CE resulting in the current MAC specification text not being implementable.
Observation 2: In case of EN-DC and NR-NR DC, for UE side, there is no ambiguity issue on whether one or four octets Ci bitmap will be used in the SCell Activation/Deactivation MAC CE, but the Ci bitmap length used by network may be different from what UE expected based on the MAC specification.
Proposal 1: MAC specification should be fixed in order to allow the network selecting a suitable Ci bitmap length in the SCell Activation/Deactivation MAC CE, which is the same as UE expects.
Proposal 2: The Ci bitmap length in the SCell Activation/Deactivation MAC CE is determined based on the largest ServCellIndex among the Serving Cells configured in the MAC entity receiving the MAC CE. 
[bookmark: _GoBack]The corresponding TS 38.321 and TS36.321 CRs for proposals 1 and 2 are provided in [2][3].
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