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1. Introduction
At RAN2 #97bis, RAN2 discussed to merge MCG and SCG split bearers into a unified split bearer as illustrated in Figure 1-1 [3]. Although there was no final conclusion, RAN2 agreed to aim for unifying split bearer type options for LTE-NR DC, i.e.,Option3/4/7 family. This paper looks into the NW side impacts of unifying MCG/SCG split bearers. UE procedure aspects including L2 and security handling are investigated in our accompanying contribution [4].
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Figure 1-1:
Unified split bearer
2. Discussion
2.1. NW impacts of unified split bearer
If the unified split bearer is defined, it does not matter to the UE where the bearer is split, i.e. at MCG or SCG. The split point is visible only to the NW side as illustrated in Figure 2.1-1. To configure the split bearer as such, MN and SN needs to coordinate the PDCP location in the NW side, when the split bearer is established or modified. The following is proposed at first:
Proposal 1:
When a unified split bearer is established or modified, MN and SN needs to coordinate where the PDCP entity is located, i.e. in MCG or SCG.
The location of the PDCP entity is coordinated by exchanging inter-node RRC messages between MN and SN, e.g. SCG-Config and SCG-ConfigInfo in LTE DC. The detailed inter-node RRC messages for LTE-NR DC is FFS and will be discussed under the agenda of stage-3 RRC. On the stage-2 level, the following is proposed:
Proposal 2:
The location of the PDCP entity is coordinated by exchanging inter-node RRC messages between MN and SN. The details of inter-node RRC messages for LTE-NR DC is FFS and to be decided in Stage-3.
Given that LTE DC enables both MeNB and SeNB to decide bearer addition, modification and release, at least for DRB, it is reasonable to apply the same principle for LTE-NR DC as well. The following is proposed:
Proposal 3:
When the establishment/modification of the unified split bearer is initiated by MN/SN, MN/SN can decide the location of the PDCP entity (in MCG or SCG).
To derive a security key for the unified split bearer, MN derives S-KeNB from KeNB when MN/SN decides that the PDCP entity is located in SCG.
Proposal 4:
When MN/SN decides that the PDCP entity is located in SCG, MN derives S-KeNB from KeNB.
The UE is informed whether S-KeNB is used for the split bearer as proposed in [4].
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Figure 2.1-1:
Unified split bearer from NW viewpoints
2.2. Unified split bearer for C-plane

According to the agreements made in the #97bis meeting:
1.
MCG SRB is configured with MCG bearer or MCG split bearer. MCG split bearer is applied for SRB1/2.
2.
SCG SRB is configured with SCG bearer only.
-
It was agreed that Split SCG SRB for LTE/NR dual connectivity would not be supported in Rel-15
Figure 2.2-1 illustrates how LTE/NR RRC messages are transported in case of option 3 series, in accordance with the current agreements. Although MCG split bearer is used for MCG SRB and SCG split bearer is not used for SRB in Rel-15, from the UE viewpoints, it does not matter where the PDCP entity for SRB (SRB1/2) is located in the NW slide as illustrated in Figure 2.2-1. In LTE, the pdcp-Config is not explicitly signalled to the UE when an SRB is established. A PDCP entity is implicitly configured with the MCG security configuration as excerpted from TS 36.331 below.

=====================================================================================
5.3.10.1
SRB addition/ modification

The UE shall:

1>
if the UE is a NB-IoT UE and SRB1 is not established; or

1>
for each srb-Identity value included in the srb-ToAddModList that is not part of the current UE configuration (SRB establishment):
2>
if the UE is not a NB-IoT UE that only supports the Control Plane CIoT EPS optimisation:

3>
apply the specified configuration defined in 9.1.2 for the corresponding SRB;

3>
establish a PDCP entity and configure it with the current (MCG) security configuration, if applicable;
3>
establish an (MCG) RLC entity in accordance with the received rlc-Config;

3>
establish a (MCG) DCCH logical channel in accordance with the received logicalChannelConfig and with the logical channel identity set in accordance with 9.1.2;

=====================================================================================
The agreed configuration falls into the restriction of the NW side such that the PDCP entity has to be located in MCG when the unified split bearer is configured for MCG SRB. For SCG SRB, the SCG bearer is configured as illustrated in Figure 2.2-1.
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Figure 2.2-1:
MCG/SCG SRB transport in case of option 3 series
Even though SCG SRB split is supported in future releases, the UE does not have to be aware of the location of the PDCP entity as illustrated in Figure 2.2-2. As long as LTE RRC and NR RRC are transported via separate SRB and a security key is derived hinging on the location of the PDCP entity, the UE merely looks as if separate (unified) split bearers were configured. In that sense, for future proofing, it is sensible to introduce SRB3 for SN RRC transport, which was FFS in the last meeting. Consequently, the followings are proposed from the C-plane aspects:
Proposal 5:
For SRB, the unified split bearer is configured only for MCG SRB(s), i.e. SRB1/2, at least in Rel-15.
Proposal 6:
If the unified split bearer is configured for MCG SRB(s), the PDCP entity shall be located in MCG.

Proposal 7:

SRB3 can be configured in SCG and used to transport SN RRC.
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Figure 2.2-2:
MCG/SCG SRB transport if SCG SRB split is supported
3. Summary and proposal
In summary, the followings were proposed for the unified split bearer from the NW aspects:
Proposal 1:
When a unified split bearer is established or modified, MN and SN needs to coordinate where the PDCP entity is located, i.e. in MCG or SCG.

Proposal 2:
The location of the PDCP entity is coordinated by exchanging inter-node RRC messages between MN and SN. The details of inter-node RRC messages for LTE-NR DC is FFS and to be decided in Stage-3.

Proposal 3:
When the establishment/modification of the unified split bearer is initiated by MN/SN, MN/SN can decide the location of the PDCP entity (in MCG or SCG).

Proposal 4:
When MN/SN decides that the PDCP entity is located in SCG, MN derives S-KeNB from KeNB.

Proposal 5:
For SRB, the unified split bearer is configured only for MCG SRB(s), i.e. SRB1/2, at least in Rel-15.

Proposal 6:
If the unified split bearer is configured for MCG SRB(s), the PDCP entity shall be located in MCG.

Proposal 7:

SRB3 can be configured in SCG and used to transport SN RRC.
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