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 Introduction
RAN3 #114 e-meeting achieved the following progress (alas, eventually..).
After the HO Request and before HO Request Ack is issued, UP resources establishment can be triggered if the Multicast session resources are not yet established in the target node.

To support PDCP SN sync, support alt 2 (PDCP SN Sync for a common CU-UP) in Rel-17.

To support PDCP SN sync, support alt 1 (PDCP SN Sync among RAN nodes with different CU-UP) in Rel-17.

Compromised WF:

Continue the discussion on both Alt1 and Alt2 solutions together in the next meeting

In this paper, we provide our view of the impacts from RAN2 perspective, mainly on impacts the design in RAN2, from the perspective of the radio bearer numbers one UE can be configured .
 Discussion

Majority companies in RAN3 prefer using option 2 (i.e., based on per DL QFI Sequence Number) [1] to achieve PDCP SN Sync among different RAN nodes. Option 2 further extends to at least 3 sub-options:
Quoted from R3-215988, SoD of Mobility between Supporting nodes.

Option 2. based on per DL QFI Sequence Number [2, 3, 7, 11, 13, 17]

2a. with limitation of one to one mapping between QoS flow and MRB, and PDCP SN synced with existing DL QFI Sequence Number [7]

2b. with limitation of one to one mapping between QoS flow and MRB, and PDCP Count value synced with dedicated DL QFI Sequence Number [2]

2c. with flexible mapping between QoS flow and MRB [3], which recognizes the importance of the principle of flexible QoS flow to MRB mapping in existing QOS modeling (up to the implementation of each NG-RAN node). However, to achieve that some extra standard work, e.g., Next QFI SN indication, PDCP SN (or Count) (re-)initialisation, are needed to prevent data loss.

Option 2c introduces more spec impacts to RAN and 5GC on coordination of mapping rules with good intention of maintaining the flexible QoS to MRB mapping rule. 

However, if we don’t apply the one to one mapping rule to all QoS flows ambitiously, a compromise can be achieved by targeting both lossless mobility for MBS and flexibility of QoS to MRB mapping. 

Let us elaborate more in the following discussion.

# Not all QoS flow needs the treatment of lossless delivery
We need to answer the question, what kind of QoS flow needs such special treatment? It should be noted that not all QoS flow needs special treatment of data loss minimization, just as in unicast services HO, data forwarding is not for all radio bearer. Also, it should be noted that the source and target nodes behave like: 

Source determines the mapping rule based on the QoS profile in PDU session info by implementation.

During HO preparation, source node proposes which QoS flow for data forwarding by implementation.

During HO preparation, target has its own administration mechanism by implementation.

Different network nodes might have different understanding of service requirements, to decide the QoS flow to RB mapping rule, and decide which radio bearer needs data forwarding, by implementation

Not all QoS flows need data loss minimization, either in unicast or MBS. 

Different network nodes might take different measures for the same service requirements, e.g., QoS flow to RB mapping, and data forwarding, it could decided by implementation of different RAN nodes in legacy unicast services.

# the feasibility of one to one mapping applied to all QoS flows

There is another limiting factor that prohibiting us to apply the one to one mapping to all QoS flows of one MBS session. That is, the total number of radio bearer that a UE can be configured should be limited.

The max number of MRB is already a concern from SA2 and maybe in RAN2 too [2].

SA2 response:

The UEs can be involved in multiple multicast MBS sessions in parallel, e.g.:

-In MCPTT (Mission Critical Push-To-Talk), the UEs can be involved in multiple group calls; 

-In TV services, the UEs can be involved in multiple TV channels together with associated data channels.

Therefore maximum 4 MBS sessions that can be associated to a PDU session is not considered sufficient. To be more flexible and future proof, SA2 is thinking of a value between 8 to 32 to be the maximum number.

As the actual use cases are under the remit of SA4 and SA6, and there are limitations in relevant radio resources, e.g.  number of DRBs per PDU Session, number of MRBs per cell as defined in RAN2, SA2 would also respectfully ask SA4, SA6 and RAN2 to provide feedback on the maximum number of MBS sessions that can be associated to a PDU session.

SA2 showed its concern on the number of MRBs one UE can support.

The total number of radio bearer a UE supports is part of UE capability, as in legacy discussion of the maximum number RBs one UE can support:
R2-1809258，306CR，

- Introduction of 15 bearers to the E-UTRAN core specifications. A UE should be able to indicate whether it supports extended number of DRBs for which the corresponding capability bit is needed. In addition, a UE supporting extended number of DRBs should support any combination of RLC AM and RLC UM bearers as long as the total number does not exceed 15.

- A new capability bit is added which the UE can indicate that it supports extended number of DRBs. If this bit is set the UE supports any combinations of RLC AM and RLC UM DRBs as long as the total number of DRBs does not exceed 15.

Also, in the WID [3] it also tells that the complexity to UE should be limited. And this principle has been well followed in RAN1, e.g., the total HARQ process / SPS instance number is the same as legacy UE. 

Therefore, the total number of RB will be highly likely the same as legacy NR UE (it is also high recommended by us too).

Number of RBs one UE can support is part of UE capability.

The complexity to UE should be limited and better the same as Rel-15/16 UEs.

Based on above observation, and considering that the real limitation in L2 depends on the buffer size in layer 2, and other possible hardware limitation like ciphering modules number, it is suggested that: 
The maximum number of MRB plus DRB of one UE can be configured follows the legacy UE capability in Rel-15/16.

# what if one to one mapping applied to all QoS anyway?

If all the QoS flow (more than one) of the MBS session follows the one to one mapping rule, there will be possible:

Risk that the total RB number of existing DRB and MRB exceeds the UE capability, since there is no such coordination in network functions (among MB-SMF, or 5GC and RAN)
Unnecessary RB instances for QoS flows that can be mapped into the same MRB.

Unnecessary overhead on F1-U, Xn-U instances.

# conclusion
Apparently, it is neither necessary or even bad for system design to have one to one mapping for all QoS flows. Therefore, it is suggested, 

The one to one mapping rule for Multicast session applies to only specific QoS flows; for other QoS flows, it should be RAN node to decide the mapping rules.

 Conclusion
We have following observations,
Observation 1
Not all QoS flows need data loss minimization, either in unicast or MBS. 

Observation 2
Different network nodes might take different measures for the same service requirements, e.g., QoS flow to RB mapping, and data forwarding, it could decided by implementation of different RAN nodes in legacy unicast services.

Observation 3
SA2 showed its concern on the number of MRBs one UE can support.

Observation 4
Number of RBs one UE can support is part of UE capability.

Observation 5
The complexity to UE should be limited and better the same as Rel-15/16 UEs.

And following proposals,
Proposal 1

The maximum number of MRB plus DRB of one UE can be configured follows the legacy UE capability in Rel-15/16.

Proposal 2

The one to one mapping rule for Multicast session applies to only specific QoS flows; for other QoS flows, it should be RAN node to decide the mapping rules.

 Reference

R3-215988, SoD of Mobility between Supporting nodes.
S2-2109171, LS from SA2 to CT4 and RAN2
RP-201038, NR MBS WID update

1/8


