3GPP TSG-RAN WG3 #112-e
R3-212386
17-27 May 2021
Online
Agenda item:

22.2.3
Source:
LG Electronics
Title:
Issues on dynamic change between PTP and PTM
Document for:

Discussion
1. Introduction
In RAN3#110-e meetings, for dynamic change between PTP and PTM for UEs in RRC_CONNECTED state, the followings were open issues [1]:
	1/ PTP PTM switch decision in CU or DU?

2/ choose between 3 options for F1-U tunnel: option 1: one shared F1-U GTP tunnel, option 2: one shared F1-U GTP tunnel + 1 individual F1-U GTP tunnel per each UE in PTP, option 3: one shared F1-U GTP tunnel + 1 individual F1-U GTP tunnel only for UEs which need PDCP retransmissions.

3/ F1-C impact in case of switching decision in the DU.


In this contribution, we focus on open issues related to switching decision between PTP and PTM for UEs in RRC_CONNECTED state and provide our view on it.

2. Discussion
2.1 PTP PTM switch decision in CU or DU?
In RAN3#110-e meeting, for PTP-PTM switching, the following was captured in TS 38.300 [2]:

	16.x.4
PTP-PTM Switching

· Editor’s Note: covers both PTP to PTM switching and PTM to PTP switching.

The PTP-PTM Switching function is only applicable for a multicast MBS Session and resides in NG-RAN node. It enables the NG-RAN node to decide for which UEs to use PTP or PTM (PTP, PTM to be defined with RAN2) for the MBS session. The NG-RAN node takes its decision based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.
PTP and PTM modes can be used simultaneously in the same cell. For Broadcast only PTM is applicable. For Multicast both PTP and PTM are applicable.


As highlighted in yellow, based on three information, the NG-RAN node can decide for which UEs to use PTP or PTM for the MBS session. For MBS Session QoS requirements, this information is provided from the CN. The gNB-CU first receives this information (e.g., to establish or modify F1-U and MRB/DRB for indicated MBS session), then the gNB-DU gets it through UE-associated F1 signaling.
Observation 1: The gNB-CU and the gNB-DU is able to receive the MBS Session QoS requirements.
For joined UEs, as described in [3], UEs participate in receiving MBS flow i.e. UE requests to join an MBS session (for Multicast session). Also, based on either user plane signaling or control plane signaling, the UE joins the multicast group as denoted in section 6.3.2.1 of [3]. Then, through the UE-associated signaling from the CN, the gNB-CU knows that this UE joined an indicated multicast group. Based on this signaling, it enables the gNB-CU to be aware of the number of joined UEs for the MBS session. It seems unnecessary for the gNB-CU to indicate the number of joined UEs to the gNB-DU.
Observation 2: The gNB-CU has knowledge of the number of joined UEs for the MBS session.

In RAN2#113-e meeting, for user plane architecture, the following was agreed [4]:

	· For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast).


Also, in RAN2#113bis-e meeting, for dynamic PTP PTM switch, the following was agreed [5]:

	Agreements

Chair: NOTE that the below agreements are only based on architecture decisions so far. The reliability discussion not concluded yet i.e. other cases than RLC UM + RLC UM. PTM PTP switch for such other cases is FFS

· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.


According to above agreements by RAN2, it seems plausible that the gNB-CU determines switching between PTP and PTM because PDCP anchored PTP-PTM switching shall be supported and this switching is supported for a split MRB bearer with a common PDCP entity.
Observation 3: Based on a common PDCP entity, the gNB-CU can decide to switch PTP-PTM transmission.
For UE individual feedback information, there may be two options to obtain this feedback. First option is that the gNB-CU gets UE individual feedback through the RRC message which the UE sends. Second option is that the gNB-DU obtains UE individual feedback through the PHY, MAC, and RLC between the gNB-DU and the UE.
In the last RAN2 meeting, the following was agreed [5]:
	· As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)


It seems that the existing information provided by the UE via the RRC signaling will be reused to support gNB switch decision. So far, there is no RAN2 agreement for whether L1 and/or L2 related information can be used for gNB switch decision.
Observation 4: The gNB-CU may perform PTP-PTM switching decision using feedback information provided by UE based signaling.
Observation 5: It is unclear whether L1 and/or L2 related information can be used for PTP-PTM switching decision.
If the MBS session is established at two cells, where each cell belongs to adjacent gNB-DUs which the same gNB-CU hosts, PTP-PTM switching for the MBS session should be decided by the gNB-CU. It is because the gNB-CU can perform the admission control and the allocation of the radio resource used in two cells. For example, if PTM transmission for the MBS session is decided, each gNB-DU may receive from the gNB-CU the same multicast bearer configuration to provide multicast data to the UEs which join in the MBS session.

Observation 6: The gNB-CU can determine PTP-PTM switching, when the MBS area for the MBS session is consist of more than one cell belonging to adjacent gNB-DUs which the same gNB-CU hosts.

Based on above observations, the following proposal is suggested:
Proposal 1: The gNB-CU should determine PTP-PTM switching.
2.2 Choose between 3 options for F1-U tunnel

For F1-U tunnelling of the MBS traffic for the MBS session, there are three options as follows:

· Option 1: one shared F1-U GTP tunnel

· Option 2: one shared F1-U GTP tunnel + 1 individual F1-U GTP tunnel per each UE in PTP

· Option 3: one shared F1-U GTP tunnel + 1 individual F1-U GTP tunnel only for UEs which need PDCP retransmissions

For above options, we look at the node which decides PTP-PTM switching point of view although there is no agreement on whether the gNB-CU or the gNB-DU determines PTP-PTM switching. In case the gNB-CU determines PTP-PTM switching, its PDCP will divide MBS traffic for the MBS session into one shared F1-U GTP tunnel for PTM transmission and individual F1-U GTP tunnel per each UE for PTP transmission. Considering this, Option 1 and 3 cannot serve the UEs using PTP transmission for the MBS session because Option 1 does not have any F1-U GTP tunnel per each UE for PTP transmission and Option 3 is only able to use F1-U GTP tunnel only for UEs which need PDCP retransmission. On the other hand, in Option 2, there is no problem for the UEs using PTP transmission for the MBS session.

Observation 7: If the gNB-CU decides to switch PTP-PTM transmission, Option 2 is appropriate to support the UEs using PTP and PTM transmission for the MBS session.

	· The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.

· (Working assumption) no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. FFS whether to support QoS flows to radio bearers remapping.

· In general: RAN2 wait for SA3’s progress for discussing security issues. TBD whether we need to send LS to SA3. 

· RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 

· RoHC is located at PDCP. 

· The reordering and in-order delivery function in PDCP is supported for NR MBS.

· The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.

· RLC AM is supported for PTP transmission of NR MBS.

· RLC UM is supported for PTP transmission of NR MBS.

· RLC UM is supported for PTM transmission of NR MBS.

· RLC TM is not supported for PTP transmission of NR MBS.

· RLC TM is not supported for PTM transmission of NR MBS.

· FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.


In case the gNB-DU decides PTP-PTM switching, it receives the traffic for the MBS session through one shared F1-U GTP tunnel. Then, according to whether the UE uses PTP or PTM transmission and above agreements in the RAN2#112-e meeting [6], the gNB-DU sends the received MBS traffic for the MBS session through the RLC for PTM or PTP. Considering this, Option 1 cannot provide the PDCP retransmission for each UE for PTP transmission because there is no F1-U GTP tunnel for an individual UE. On the other hand, Option 2 and 3 are able to support the PDCP retransmission for each UE for PTP transmission.

Observation 8: If the gNB-DU determines PTP-PTM switching, Option 2 and 3 can support the PDCP retransmission for each UE for PTP transmission.
Based on observation 7 and 8, the following proposal is suggested:
Proposal 2: Option 2 should be selected irrespective of whether which node decides PTP-PTM switching.

2.3 F1-C impact in case of switching decision in the DU

Considering that the MBS area for the MBS session is consist of more than one cell belonging to adjacent gNB-DUs which the same gNB-CU hosts, if the gNB-DU decides PTP-PTM switching, the signalling between adjacent gNB-DUs via the gNB-CU may be needed because the radio or resource configuration for PTM transmission should be aligned to provide the UEs which join the MBS session with the MBS traffic.
Considering the agreement of RAN2#113bis-e meeting for UE based signalling to support switch decision, to determine PTP-PTM switching based on this feedback from the UE, the gNB-DU should receive it from the gNB-CU. Also, the gNB-DU should notify the gNB-CU of the switching decision result together with lower layer configuration for the MBS session in order for the gNB-CU to provide the UEs with the radio configuration for the MBS session.
Proposal 3: There may be the following F1-C impacts in case of switching decision in the DU:
· The signaling between adjacent gNB-DUs via the gNB-CU in order to align the radio or resource configuration for PTM transmission

· Transfer of the UE individual feedback from the gNB-CU to gNB-DU for switching decision in the gNB-DU
· Indication of switching decision result together with lower layer configuration from the gNB-DU to the gNB-CU in order to provide the radio configuration for the MBS session to the UEs which are receiving the MBS traffic
3. Conclusion
In this contribution, we focused on open issues related to switching decision between PTP and PTM for UEs in RRC_CONNECTED state and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-CU should determine PTP-PTM switching.
Proposal 2: Option 2 should be selected irrespective of whether which node decides PTP-PTM switching.
Proposal 3: There may be the following F1-C impacts in case of switching decision in the DU:

· The signaling between adjacent gNB-DUs via the gNB-CU in order to align the radio or resource configuration for PTM transmission

· Transfer of the UE individual feedback from the gNB-CU to gNB-DU for switching decision in the gNB-DU

· Indication of switching decision result together with lower layer configuration from the gNB-DU to the gNB-CU in order to provide the radio configuration for the MBS session to the UEs which are receiving the MBS traffic
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