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1
Introduction

Last meeting the following was agreed:

WA: For multicast, same QoS requirements are applicable regardless of whether PtP or PtM is selected by NG-RAN. [Input from SA2 is needed]

First focus on standalone (i.e. non-MR-DC) scenarios. 

The following aspects were kept open at last meeting:

Further discussion is needed on how PTP/PTM decision process would impact intra-gNB communication in case of disaggregated gNBs.

Whether assistance information is needed for the PTP/PTM decision from 5GC is FFS

Further discussion on F1-U is pending RAN2 discussion on PTP/PTM radio protocols

To be continued...
This document continues the discussion:
Note, that dedicated E1/F1 discussions can be found in R3-206388 [1].
2
Discussion

2.1
MBS Service Characteristics 

Service characteristics are defined for 5GS within 23.501 and used for unicast provision of services to describe the requirements to NG-RAN.

We expect the Session / QoS flow model to be applied for NR MBS/5MBS as well and it can be realised that current QoS parameters should be applicable to MBS as well. TR 23.757 has a separate Key Issue on QoS level support and as far as can be seen, there seems to be the general assumption that the basic QoS flow QoS parameters (concerning bitrate, reliability, latency) are expected to be applicable for MBS as well.

We can conclude from that, that the requirements posed on NG-RAN for provision of NR resources for an MBS Session are aligned with the methods specified for unicast.

Observation 1:
Provision of QoS requirements for a MBS Session is aligned with the provision of QoS requirements for unicast services. TR 23.757 does not foresee any changes w.r.t. specific QoS flow characteristics for MBS, it only clarifies that some QoS flow characteristics are not applicable for broadcast/multicast.
2.2
On “switching” decisions controlled by 5GC

There are several aspects discussed in TR 23.757 which may confuse discussions in RAN3 groups.

There seems to be some confusion between the terms “unicast” / “broadcast” / “multicast” and “ptm” / “ptp”.

It doesn’t seem to be clear which functions for “switching” reside in 5GC and NG-RAN, also in context of NG-RAN nodes not supporting MBS.

We propose the following: 

-
From NG-RAN point of view, the per-UE decision to provide user data in either multicast- or broadcast- or unicast mode is performed outside NG-RAN. The UE will join an MBS Session only in case multicast mode is decided. Switching between either of the modes requires removal of the MBS or PDU Session and setup of the appropriate session for the new mode.

-
The terms “ptp” and “ptm” are only used for RAN internal delivery decisions for the various mode: For unicast only ptp is applicable, for broadcast only ptm, in case of multicast, both, ptp and ptm are applicable.

-
“Individual delivery”, only applicable for multicast mode, refers to the delivery mode to gNBs not supporting 5MBS, where NG-RAN will receive PDU session control data and N3 user data as for unicast mode.

Observation 2:
Use of terms “multicast”/”broadcast”/”unicast” and “ptm”/”ptp” should be clarified, as well as the location of functions concerning a “switch” in between those “delivery modes”.

Proposal 1:
Proving a service in “multicast” / “broadcast” / “unicast” is a per-UE decision performed by the 5GC. Switching in between those modes requires explicit PDU/MBS Session signalling.

Proposal 2:
The terms “PTM”/PTP” are applicable for NG-RAN internal handling of multicast services only. Broadcast services are always provided in “PTM” mode, while multicast services may on top of “PTM” functions also apply “PTP” functions on a UE individual basis, details to be discussed in RAN2.
2.3
On “switching” decisions controlled by NG-RAN

The latest discussions in RAN2 revolve around the modelling of the protocol stack for an MRB as shown in Figure 1 below:
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Figure 1 – Overview of the protocol stack and data flow for an MRB
As can be seen, the introduction of an RLC AM entity can be interpreted as the introduction of a “PTP” function in the definition of an MRB. The main usage of the RLC AM would be to allow UE individual re-transmission of PDCP PDUs. RLC AM to be used for the “PTM” part seems to have limitations, resulting in numerous RLC status reports, which does not seem to scale.

If RLC UM is used for “PTM”, detection of lost packets would need to be performed in PDCP and could be performed (ideally) for the UEs that require retransmission of PDCP PDUs, probably using a UE specific PTP beam using C-RNTI.

The final decision how to configure measurements, UE individual feedback (configured for HARQ, measurements) will depend on the number UEs to be served, the UEs’ radio conditions (if there are is a sufficiently low number of UEs to be able to strive for spectral efficient service provision), of course the QoS requirements for service provision as requested by 5GC.

Observation 3:
Once the 5GC made a decision whether a service is provided in unicast or multicast or broadcast, NG-RAN is able to decide on the radio resource configuration based on features available for unicast that can be apply for multicast / broadcast: provision of QoS requirements by the 5GC, for multicast number of UEs joining a service, for multicast UE individual feedback on receive quality and other measurements, for multicast re-transmission of lost (PDCP) PDUs.

Observation 4:
We have not identified a need for any additional information to be provided from 5GC.
3
Conclusion and Proposals
We have discussed further aspects for “PTM”/”PTP” switching and have concentrated on NG interface issues based on MRB protocol stack discussions in RAN2 and content of TR 23.757.

We observed the following.
Observation 1:
Provision of QoS requirements for a MBS Session is aligned with the provision of QoS requirements for unicast services. TR 23.757 does not foresee any changes w.r.t. specific QoS flow characteristics for MBS, it only clarifies that some QoS flow characteristics are not applicable for broadcast/multicast.
Observation 2:
Use of terms “multicast”/”broadcast”/”unicast” and “ptm”/”ptp” should be clarified, as well as the location of functions concerning a “switch” in between those “delivery modes”.

Observation 3:
Once the 5GC made a decision whether a service is provided in unicast or multicast or broadcast, NG-RAN is able to decide on the radio resource configuration based on features available for unicast that can be apply for multicast / broadcast: provision of QoS requirements by the 5GC, for multicast number of UEs joining a service, for multicast UE individual feedback on receive quality and other measurements, for multicast re-transmission of lost (PDCP) PDUs.

Observation 4:
We have not identified a need for any additional information to be provided from 5GC.

We propose the following:
Proposal 1:
Proving a service in “multicast” / “broadcast” / “unicast” is a per-UE decision performed by the 5GC. Switching in between those modes requires explicit PDU/MBS Session signalling.

Proposal 2:
The terms “PTM”/PTP” are applicable for NG-RAN internal handling of multicast services only. Broadcast services are always provided in “PTM” mode, while multicast services may on top of “PTM” functions also apply “PTP” functions on a UE individual basis, details to be discussed in RAN2.
Proposal 3:
Agree on the TP for 38.300 as shown in the Annex
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

3.2
Definitions
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

16.x.4
PTP-PTM Switching
Editor’s Note: covers both PTP to PTM switching and PTM to PTP switching.

This PTP-PTM Switching function is only applicable for a multicast MBS Sessions and resides in NG-RAN. It denotes the methods by which the NG-RAN decides to use radio resources for an MRB according to MBS Session QoS requirements, number of joined UEs, optionally UE individual feedback on reception quality, lost user data, and other criteria.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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