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1	Introduction
At RAN3 #95-bis meeting, two different proposals were made concerning the procedures to handle EN-DC over X2: defining a set of new procedures [1, 2] or enhancing existing ones [3]. In this paper we focus on the changes needed and address the question of the procedures based on these changes.
2	Discussion
2.1	Differences to LTE DC
Below, the features of EN-DC that distinguish it from the LTE DC are discussed and their impact on the signalling considered.
SCG split bearer
The option to make the SgNB the anchor for PDCP has been introduced as “option 3” and is unique for LTE-NR DC. This option does not exist in LTE DC and is not meant to be introduced there. The new bearer type, i.e. “SCG split bearer” is applicable to scenarios where the eNB interworks with a gNB (scenarios using X2 are considered only). This new bearer type shall be enabled in the SN Addition Preparation and the MN initiated SgNB Modification Preparation procedures. The SN initiated SN Modification Preparation procedure may be needed, too, because of higher autonomy of SgNB (see below).
SgNB autonomy
In LTE DC, the SeNB was truly “secondary”: all the decisions were made in the MeNB based on the measurements that the MeNB requested. Also, all the RRC signalling was provided from MeNB. This changes significantly in EN-DC, where the MeNB is not competent to manage NR radio. Therefore, it has been agreed that the SgNB has higher autonomy: it controls NR measurements and may, because of that, initiate SgNB change. Therefore, to support the SgNB-controlled SN change, a new SN Change procedure may be needed or the existing SN initiated SN Modification Preparation, SN initiated SN Release and SN Addition Preparation procedures have to be enhanced. Also, it has already been agreed that at least part of the NR RRC signalling (measurements, RRC Reconfiguration and Reconfiguration Complete) will be exchanged directly between the SgNB to the UE, which affects the overall procedure flows (SgNB Addition and SgNB Modification). All this is unique for EN-DC and shall not be enabled for LTE DC.
Different RAT
The fact that the MeNB and the SgNB offer different radio access technologies may impact X2 procedures, too. If it is needed to relay any RRC signalling from one through the other, it cannot be assumed that the relaying node will be able to decode or augment it. Hence, whenever RRC containers are used, they must be complete. However, adding NR RRC containers would not affect LTE DC functionality.
CU-DU split
CU-DU split of SgNB is another feature existing in EN-DC only. However, since from outside CU and DU form a gNB block, therefore it is not expected that the split would impact any of the DC procedures.
The table below summarised the above brief analysis by listing the DC procedures that will have to be impacted by the EN-DC new functionality and marking where the impact must be isolated from LTE DC (i.e. where LTE DC may be affected collaterally, if special precautions are not introduced).
	DC procedure
	Enhancement needed and possible impact on LTE DC

	SN Addition Procedure
	Yes, needs to be isolated

	SN Reconfiguration Completion
	No major enhancements expected

	MN initiated SN Modification Preparation
	Yes, needs to be isolated

	SN initiated SN Modification
	Yes, needs to be isolated

	MN initiated SN Release
	Possibly (for SCG split bearer release request), needs to be isolated

	SN initiated SN Release
	Possibly (if used for SN Change), needs to be isolated

	SN Counter Check
	No major enhancements expected



As it is shown, most of the procedures are affected and the impact must be limited to the EN-DC cases. Such isolation may be achieved with special usage description of the new and existing IEs, but is prone to errors. It much easier to obtain it naturally, by defining new procedures that can be used only with SgNB, but not with SeNB. 
Proposal 1: The procedures to handle EN-DC over X2 shall be defined as new procedures that can be used with SgNB only. 
For consistence, it is reasonable to apply the above to the two procedures that are not expected to be affected, too.
2.2	Other aspects of X2 signalling for EN-DC
Besides the procedures dedicated to handle DC, also the common procedures of X2 may be affected by the fact that the peer node supports NR radio. The impact is, however, limited: so far, it is clear that the NR cells should be possible to be exchanged in the Setup and Update procedures (see other contributions). Otherwise, the common procedures are not affected, except that special handling of the list of LTE cells that is mandatory needs to be provided (but ignoring a mandatory IE in case another IE is present is nothing new in RAN3). Hence, the proposal concerning the common procedures remain unchanged:
Proposal 2: Common procedures of X2 should be enhanced to handle NR cells (and possible radio resources), but do not need to be defined anew.
3	Summary
In this paper, we have reviewed the new functionality that needs to be enabled over X2 for EN-DC. We have analysed which DC procedures would be affected and when the impact would have to be isolated from LTE DC. It is shown that special care would need to be assumed in case of most of the analysed procedures. We’ve also reminded the expected impact on the common X2 procedures. Finally, it is proposed:
1) The procedures to handle EN-DC over X2 shall be defined as new procedures that can be used with SgNB only.
2) Common procedures of X2 should be enhanced to handle NR cells (and possible radio resources), but do not need to be defined anew.
A TP for TS 37.340 is proposed in [4], while a draft CR for 36.300 is proposed in [5].
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