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1 Introduction
In the RAN3 #105 meeting, solution 1 of 5G_URLLC is deeply discussed. Many companies wonder if RSN value or pair information for redundant PDU Session is suitable, after all, an LS R3-194794 is sent to SA2.
In the SA2 #135meeting, it tends to agree that RSN with two values shall be sent from SMF to RAN and pair information within the second redundant PDU Session may be sent from SMF to RAN.
This paper further discusses the need of disjoint user plane quantity transfer, based on the assumption of introducing pair information.

2 Discussion
2.1 Two or more disjoint UP paths at split gNB/MN/SN
It is common understanding that NG-RAN with CU-DU deployment can provide two and more than two disjoint UP paths, the following figure1 illustrates three disjoint UP paths within a split gNB. For the same reason, for MR-DC, both the MN and the SN can also be configured two or more than two disjoint UP paths.
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Figure 1
Observation 1: Single split gNB, the MN, and the SN can be configured with more than two disjoint UP paths.
Seen as figure 1, if the pair information is transferred to RAN for a special redundant PDU Session, RAN can configure one PDU Session on CU-UP1/DU1 and its pair PDU Session on CU-UP2/DU2, or one on CU-UP1/DU1 and its pair on CU-UP3/DU3, or one on CU-UP2/DU2 and its pair on CU-UP3/DU3, by RAN configuration policy.
Similarly, in case that the MN is a split gNB including two disjoint UP paths, according to the RAN configuration policy, it can use the two disjoint UP paths to establish redundant PDU sessions without the SN involving (seen as the left of figure2), it can also use one disjoint UP path at its own side and use another disjoint UP path at the SN side (seen as the right of figure2).
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Figure 2
For the same reason, if the SN has two or more disjoint UP paths, seen as figure 3, it is reasonable for the MN to use two disjoint UP paths at SN side to establish the redundant PDU session without MN involving, according to RAN configuration.
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Figure 3

Observation 2:  In case of two or more than two disjoint UP paths within either MN or SN, according to RAN configuration policy, a pair of redundant PDU Session can be configured at MN side without SN involving, or at SN side without MN involving, or at both MN and SN.
2.2 Information transfer of disjoint UP path quantity at SN

In case of single NG-RAN including more than two disjoint UP paths, if one UP resource is overload (e.g., CU-UP1/DU1), a pair of new redundant PDU Session can be configured with other two disjoint UP resources (e.g., CU-UP2/DU2 and CU-UP3/DU3). 
The above RAN configuration with selective disjoint UP path is much useful. for the same reason, it can also be used in case of MR-DC deployment, when the MN will nearly exhaust its UP resources, according to the RAN policy, the MN can decide to use two disjoint UP paths at SN side to establish the PDU session. However, so far, the MN have no ideal of the amount of disjoint UP paths at the SN side, it normally to use at most one disjoint UP path to establish redundant PDU session at SN. In other word, it cannot guarantee to establish the redundant PDU sessions with two disjoint UP paths at SN side successfully.
Observation 3: In case that the disjoint UP paths at MN side is nearly exhausted, a good RAN configuration policy is that the MN shall use two or more disjoint UP paths at SN side to establish redundant PDU sessions.

Observation 4: Due to lack of the disjoint UP path quantity within SN, the MN cannot guarantee to establish the redundant PDU sessions with two disjoint UP paths at SN side successfully.

It seems useful to transfer the information of the amount of disjoint UP plane paths from SN to MN. Then, the MN can select two or more independent UP plane paths from SN only (seen as figure 3), especially in case of the UP resource at MN nearly exhausted.

The amount of disjoint UP paths within SN can be transferred from SN to MN through the Xn Setup procedure. 

Moreover, the amount of disjoint UP paths at SN can be changed. For instance, the SN has established or has released some PDU sessions, the quantity of disjoint UP resources will be decreased or increased. So the quantity shall be also transferred through NG-RAN node Configuration Update procedure.
Proposal 1: It is proposed to transfer the disjoint UP path quantity at SN from SN to MN, then the MN can establish redundant PDU Sessions with one or more disjoint UP paths at SN side.

Proposal 2: It is proposed to transfer the disjoint UP path quantity at SN through the Xn Setup procedure and NG-RAN node Configuration Update procedure.
The corresponding TPs are R3-196655 (38.423) and R3-196656 (38.463).
3 Conclusions

In this contribution, we make the following observations and proposals:
Observation 1: Single split gNB, the MN, and the SN can be configured with more than two disjoint UP paths.
Observation 2:  In case of two or more than two disjoint UP paths within either MN or SN, according to RAN configuration policy, a pair of redundant PDU Session can be configured at MN side without SN involving, or at SN side without MN involving, or at both MN and SN.

Observation 3: In case that the disjoint UP paths at MN side is nearly exhausted, a good RAN configuration policy is that the MN shall use two or more disjoint UP paths at SN side to establish redundant PDU sessions.

Observation 4: Due to lack of the disjoint UP path quantity within SN, the MN cannot guarantee to establish the redundant PDU sessions with two disjoint UP paths at SN side successfully.

Proposal 1: It is proposed to transfer the disjoint UP path quantity at SN from SN to MN, then the MN can establish redundant PDU Sessions with one or more disjoint UP paths at SN side.

Proposal 2: It is proposed to transfer the disjoint UP path quantity at SN through the Xn Setup procedure and NG-RAN node Configuration Update procedure.
