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1	Introduction
RAN2 #100 has agreed that SN terminated MCG bearer (a.k.a. Option 2x) should be supported for MR-DC. The introduction of the SN terminated MCG bearer has some impacts to the concept/ specification of MR-DC in general and specifically for EN-DC, as shown in this contribution.


Fig 1.  SN terminated MCG bearer for EN-DC.
2	Discussion
The following description on EN-DC/MR-DC can be found in current Stage 2 and Stage 3 specs:
------------------------------------------------ From 37.340 start-----------------------------------------------------
4.1.1 Common MR-DC principles
Multi-RAT Dual Connectivity (MR-DC) is a generalization of the Intra-E-UTRA Dual Connectivity (DC) described in 36.300 [2], where a multiple Rx/Tx UE may be configured to utilise radio resources provided by two distinct schedulers in two different nodes connected via non-ideal backhaul, one providing E-UTRA access and the other one providing NR access. One scheduler is located in the MN and the other in the SN. The MN and SN are connected via a network interface and at least the MN is connected to the core network.
------------------------------------------------ From 37.340 end-----------------------------------------------------

-------------------------------------------------From 38.321 end------------------------------------------------------
[bookmark: _Toc502437776]4.2.2	MAC Entities
The MAC entity of the UE handles the following transport channels:
-	Broadcast Channel (BCH);
-	Downlink Shared Channel(s) (DL-SCH);
-	Paging Channel (PCH);
-	Uplink Shared Channel(s) (UL-SCH);
-	Random Access Channel(s) (RACH).
In Dual Connectivity, two MAC entities are configured to the UE: one for the MCG and one for the SCG.
-------------------------------------------------From 38.321 end------------------------------------------------------

------------------------------------------------ From 36.331 start-----------------------------------------------------
4.1	Introduction
In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such RN‑specific aspects are not applicable to the UE.
This specification covers EN-DC i.e. the case in which the UE is configured with SCG cells using NR RAT. The NR related configuration is performed using NR RRC as specified in TS 38.331.
[bookmark: _Toc494149549]4.2.1	UE states and state transitions including inter RAT
/*omitted*/
-	RRC_CONNECTED:
-	Transfer of unicast data to/from UE.
-	At lower layers, the UE may be configured with a UE specific DRX.
-	For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;
-	For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;
-	For UEs supporting EN-DC, use of one NR SCG, for DRBs and SRBs, in conjunction with the MCG for improved performance and increased bandwidth; 
/*omitted*/
[bookmark: _Toc494149559]5.1.2	General requirements
/*omitted*/

1>	consider the term DC to cover the case of an E-UTRA MCG and SCG, while the term EN-DC covers the case of an E-UTRA MCG and NR SCG; Likewise, SCG covers the case of an E-UTRA SCG, serving cell covers the case of an E-UTRA serving cell, PDCP covers the case of PDCP defined by E-UTRA specifications;
------------------------------------------------ From 36.331 End-----------------------------------------------------
The most significant difference between SN terminated MCG bearer and the other EN-DC bearers (i.e. SCG bearer or Split bearer) is that the SN terminated MCG bearer does not use any SCG radio resources. Therefore, based on the description above (and especially the Stage 3 one), considering that the SN terminated MCG bearer does not have  SCG resources, an SN terminated MCG bearer is currently not part of the EN-DC / MR-DC. 
Observation 1: Since the SN terminated MCG bearer does not use SCG resources, based on the current description in specs, the SN terminated MCG bearer is not part of the EN-DC / MR-DC.
However, the configuration of an SN terminated MCG bearer also uses some IEs which are specified as EN-DC only in the current specs. The related description is as follow:
------------------------------------------------ From 36.331 start -----------------------------------------------------
5.3.1.2	Security
/*omitted*/
In case of EN-DC, the network indicates whether the UE shall use either KeNB or S-KgNB for a particular DRB. S-KgNB is derived in the same way as S-KeNB as defined in 33.401[32], uses a different counter (sk-Counter) and is used only for DRBs using NR PDCP. Whenever there is a need to refresh S-KgNB, e.g. upon change of MN or SN, the SCG reconfiguration with sync and key change is used (see 5.3.1.1). E-UTRAN provides a UE configured with EN-DC with an sk-Counter even when no DRB is setup using S-KgNB i.e. to facilitate configuration of SRB3. The same ciphering algorithm is used for all radio bearers using the same key (i.e. KeNB or S-KgNB). Likewise, the same integrity algorithm is used for all SRBs using the same key. Although NR RRC uses different values for the security algorithms, the actual algorithms are the same. Hence, for such algoithms, the security capabilities supported by a UE are consistent across these RATs.
/*omitted*/
sk-Counter
A counter used upon initial configuration of security for EN-DC as well as upon refresh of S-KgNB.
/*omitted*/
	sourceRB-ConfigNR
NR radio bearer config set by MN in case of EN-DC, as defined by RadioBearerConfig IE in TS 38.331 [X2].

	sourceRB-ConfigSN-NR
NR radio bearer config set by SN in case of EN-DC, as defined by RadioBearerConfig IE in TS 38.331 [X2].


------------------------------------------------ From 36.331 end -----------------------------------------------------
Observation 2: The configuration of a SN terminated MCG bearer uses some IEs which are specified as for EN-DC only.

Based on the observations 1&2, there is some obvious contradiction in the current specs. 
To avoid the contradiction, it is then suggested to change the definition of EN-DC/MR-DC to explicitly cover the SN terminated MCG bearer.
Proposal: Update the description in Stage 2/3 specification about the definition of MR-DC (and EN-DC) to cover the SN terminated MCG bearer.
The change in TS 37.340 could simply be as follows:
------------------------------------------------ From 37.340 start -----------------------------------------------------
4.1.1 Common MR-DC principles
Multi-RAT Dual Connectivity (MR-DC) is a generalization of the Intra-E-UTRA Dual Connectivity (DC) described in 36.300 [2], where a multiple Rx/Tx UE may be configured to utilise radio resources provided by two distinct schedulers in two different nodes connected via non-ideal backhaul, one providing E-UTRA access and the other one providing NR access. One node acts as scheduler is located in the MN and the other asin the SN. The MN and SN are connected via a network interface and at least the MN is connected to the core network.
------------------------------------------------ From 37.340 end -----------------------------------------------------
For TS36.331 the main change could be as follows:
 ------------------------------------------------ From 36.331 start -----------------------------------------------------
4.1	Introduction
In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such RN‑specific aspects are not applicable to the UE.
This specification covers EN-DC i.e. the case in which the UE is configured with resources belonging to a secondary nodeSCG cells using NR RAT. The NR related configuration is performed using NR RRC as specified in TS 38.331.
------------------------------------------------ From 36.331 end -----------------------------------------------------

3	Conclusion
The following observation and proposal are made:
Observation 1: Since the SN terminated MCG bearer does not use SCG resources, based on the current description in specs, the SN terminated MCG bearer is not part of the EN-DC / MR-DC.
Observation 2: The configuration of a SN terminated MCG bearer uses some IEs which are specified as for EN-DC only.
Proposal: Update the description in Stage 2/3 specification about the definition of MR-DC (and EN-DC) to cover the SN terminated MCG bearer.
If the above proposal is agreed, then the corresponding CRs [3] [4] should be captured in the specifications. 
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