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1
Introduction

This paper gives some basic considerations on F1/E1 aspects based on RAN2 MRB protocol stack discussions.
2
Discussion

2.1
RAN2 MRB User Plane Stack discussions

RAN2 is discussing User Plane Stack for NR MBS and we believe that the following is a likely outcome which could serve for a first review of RAN3 impacts:

The NR MBS user plane stack, as seen from the network for a cell may be depicted as follows:
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Figure 2.1-1: RAN2 “MRB” user plane protocol stack discussions - assumed status
Figure 2.1-1 depicts RAN2 discussions and the related assumptions we use within this paper:

-
SDAP: There are discussions ongoing, whether SDAP needs to be present or only a single QoS flow would make this Layer effectively transparent.

-
PDCP: There are ongoing discussions to what extent provision of NR MBS user data may use radio resources allocated individually for a UE. 

-
if a UE is configured with the possibility to receive PDCP retransmissions, unicast resources are allocated, however, both, this unicast (per UE) resources and multicast resources will share the same PDCP entity.

-
RLC: current assumption is that RLC-UM is used for the multicast resources, while RLC-AM is used for the unicast resources (allowing AM provision of retransmissions).

-
MAC/PHY again is common, multicast scheduling uses an NR MBS specific RNTI (“G-RNTI”), unicast scheduling uses (per-U) C-RNTI.

Multiple cells may use the same PDCP entity in order to allow re-ordering / duplication detection / retransmission also during RRC_CONNECTED mobility.

2.2
E1 Aspects
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Figure 2.2-1 E1-Basic Aspects
We can deduce from the RAN2 user plane stack discussions that a Radio Bearer resource in the gNB-CU-UP consisting of an SDAP and PDCP entity would need configuration signalling for the NR MBS radio bearer (MRB) covering the following aspects:

-
common SDAP/PDCP configuration 

-
dependent on whether F1-U uses IGMP or dedicated F1-U tunnel setup: establishing a per MRB and per cell/DU F1-U connectivity

-
in case some UEs are configured with the possibility to use unicast retransmission of PDCP PDUs, one possibility would be to configure a per UE F1-U tunnel for (per-UE inband) PDCP status report and re-transmission.

-
any other feature that may come from RAN2 discussions.

Observation 1:
E1AP has to provide means for configuring a PDCP entity that provides user data of a MBS Session to more than one DU.
Observation 2:
For multicast, E1AP has to provide means for configuring a PDCP entity that is able to receive UE individual PDCP Status reports and re-transmit PDCP PDU to UEs.

2.3
F1 Aspects
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Figure 2.3-1: disaggregated gNB, depicting context and resource data for a NR MBS Session

The following aspects have to be handled by F1AP:

-
NR MBS radio bearer (MRB) configuration

-
configuration of UE specific radio resources to handle either HARQ feedback or PDCP level retransmission.

-
in which way the UE specific configuration aspects of the MRB will be part of UE associated signalling or part of the MRB signalling will depend on RAN2 discussions and the resulting RRC signalling structure.

-
in case of explicit F1-U tunnel establishment, the DU would need to provide the DL TEID of the MRB F1-U transport bearer and the UE specific DL TEID for “retransmission” F1-U tunnel, and also the UL TEID of the “retransmission” F1-U tunnel needs to be provided to the DU.

Observation 1: For multicast, F1AP has to provide means for configuring an F1-U tunnel for individual feedback on top of the F1-U tunnel for the MRB.

3
Conclusion and Proposals
We have discussed some basic aspects on E1 and F1 functions.

We consider E1 and F1 and “followers” from basic discussions on session management, support of mobility, support of “transmission mode switching” and foremost, especially for F1, input from RAN2 discussions. 

We propose to further review progress on the outlined topics and further develop F1/E1 concepts, probably not spending too much meeting time for now.
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