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1. Introduction
In RAN2#105, RAN2 agreed that in MR-DC, the bearer type selection for PDU sessions, hosted by the SN, is decided by the SN based on information provided by the MN. The details of signalling between the MN and SN, to enable bearer type selection at the SN, should be discussed in RAN3. 

In this contribution, we discuss possible Xn signalling impact and providing necessary information for the SN terminated bearer type selection at the SN. The corresponding CR to TS 38.423 is provided in R3-191285.
2. Discussion
In RAN2#105 meeting, RAN2 discussed the issue of handling of QoS flow(s) relocation between the MN and SN in MR-DC [1], [2], and agreed that: 
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Therefore, it is understood that the SN terminated bearer type (MCG bearer, SCG bearer or split bearer) is decided by SN, based on information provided by the MN.
RAN3 should discuss whether existing Xn signaling or new Xn signaling is needed to accommodate the above agreements. More specifically, RAN3 should discuss the following: 
1) Whether MN can provide the MCG resource availability for bearer type selection by SN:
To recap, in EN-DC, the bearer type decision for the SN terminated bearer consists of following steps:

i. MeNB decides whether MCG resource is used or not. If not, the MeNB does not provide MCG resource. Otherwise, the MCG provides MCG resource to the SgNB. MeNB also decides whether SCG resource is requested. These decisions are indicated to the SgNB in e.g. SgNB ADDITION REQUEST.

ii. SgNB follows the MeNB indication, i.e. SgNB understands which bearer type is to be used based on the availability of MCG and SCG resources on top of the indication that PDCP location is the SgNB.
For MR-DC with 5GC, according to TS 37.340 (section 8.2), the SN selects the bearer type for the SN terminated bearer as SCG bearer, MCG bearer or split bearer:
- If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, some as MCG bearer, while others may be realized as split bearer. …
Moreover, in section 8.1, the SN decision is based on the offered MCG resource information from the MN:

- If the SDAP entity for a given QoS flow is hosted by the SN and the SN configures MCG resources, based on offered MCG resource information from the MN, the SN provides to the MN…
Observation 1: in Stage 2, it is already stated that the MN offers the MCG resource information to the SN for the SN terminated bearer.
For MR-DC, the following steps should be used for bearer type selection for the SN terminated bearer. 
i. MN decides the MCG resource availability.

ii. MN provides offered MCG resources to the SN, if available, in e.g. S-NODE ADDITION REQUEST.

iii. SN selects the bearer type by taking into account the offered MCG resources from the MN.
For example, if the MN indicates the MCG resource availability to the SN, then the SN can select the SN terminated bearer type as MCG bearer or SCG split bearer. Otherwise, the SN can only select SN terminated SCG bearer, since the SN terminated SCG bearer does not need MN resources. 

However, there is no corresponding Xn IE (i.e. MCG resource availability information) defined in the current specification. Therefore, we propose to add new IE to indicate the offered MCG resource availability information in the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST messages. More specifically, the new IE should be defined under the PDU Session Resource Setup Info – SN terminated IE.
Proposal 1: it is proposed to introduce new Xn IE to indicate the offered MCG resource information under the PDU Session Resource Setup Info – SN terminated IE in the S-NODE ADDITION REQUEST and the S-NODE MODIFICATION REQUEST messages.
2) Consideration on SN terminated MCG bearer
One more open question is whether the MN should be able to differentiate the SCG split bearer from the MCG bearer. In other words, the MN may accept to use MCG resource as a part of SCG split bearer, but not as MCG bearer. The difference is that all the traffic offloaded to the SN will come back to the MN in the case of MCG bearer, while a part of traffic will still go through the MN in the case of the SCG split bearer. 
Considering that the resource utilization and the SDAP termination is at the SN, the SN should not select the MCG bearer at the time of bearer addition to the SN. 
One way to differentiate the SCG split bearer from the MCG bearer, is for the MN to provide a separate indication on the MCG bearer availability to the SN, as shown in the Fig 1. Fig.1 shows two options to provide MCG resource availability to the SN for selection of bearer type based on the MCG bearer availability.  

Observation 2: it might be better for the MN to differentiate MCG bearer from SCG split bearer and to inform the SN of the MCG bearer availability, on top of offered MCG resource information.

Proposal 2: it is proposed to introduce MCG bearer specific availability from the MN to the SN for bearer type selection of the SN terminated bearer.
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Fig.1: Example of bearer type selection for SN terminated bearer

In Fig.1, when the MN indicates to the SN that the MCG resources are available, and the SN decides to use the SN terminated MCG bearer or Split bearer, then the SN requests the MN to configure the MCG. In this case, the MN cannot reject the SN request in order to avoid ping-pong case (or complicated negotiation step).

3) The indication from SN to MN for the selected bearer type

Since the bearer type is decided by the SN, if the MCG bearer or split bearer is selected, then the SN needs to indicate to MN the selected bearer type, in order for the MN to prepare the MCG radio resource for the UE.

However, there is no corresponding Xn IE (i.e. Selected Bearer Type information) defined in the current specification. Therefore, we propose to add a new IE, to indicate the selected bearer type to the MN, in the S-NODE ADDITION REQUEST ACKNOWLEDGE message and the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. More specifically, the new IE should be defined under the PDU Session Resource Setup Response Info – SN terminated IE.
Proposal 3: it is proposed to introduce Selected Bearer Type information from the SN to the MN to prepare the MCG radio resource for the UE.
3. Conclusion

In this contribution we discussed the Xn signalling to support the bearer type selection for the SN terminated bearer at the SN. The following are the observations and proposals in this document:
Observation 1: in Stage 2, it is already stated that the MN offers the MCG resource information to the SN for the SN terminated bearer.
Observation 2: it might be better for the MN to differentiate MCG bearer from SCG split bearer and to inform the SN of the MCG bearer availability, on top of offered MCG resource information.
Proposal 1: it is proposed to introduce new Xn IE to indicate the offered MCG resource information under the PDU Session Resource Setup Info – SN terminated IE in the S-NODE ADDITION REQUEST and the S-NODE MODIFICATION REQUEST messages.
Proposal 2: it is proposed to introduce MCG bearer specific availability from the MN to the SN for bearer type selection of the SN terminated bearer.
Proposal 3: it is proposed to introduce Selected Bearer Type information from the SN to the MN to prepare the MCG radio resource for the UE.

Proposal 4: RAN3 is kindly asked to agree the corresponding CR to TS 38.423 in [4].
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