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1 Introduction

CB: # 101_MBS_PTP-PTMdynChg

- (ZTE)

DU decides the delivery mode for NR MBS in case of mode switching between two non-split MRBs, or between split MRB and non-split MRB.

DU decides the delivery mode for NR MBS in case of dynamic switch for split MRB.

- (Nok)

DU may decide that it is beneficial to switch off (or switch on) the PTM mode in a cell and indicate this to CU. CU can then switch off (or on) PTM resources in the cell and trigger RRC reconfiguration from(to) split common bearer into(from) single common bearer for all UEs in the cell.

DU decides and executes autonomously the “dynamic” switch between PTP and PTM leg for a given UE configured in split common radio bearer. No F1 impact foreseen.

- (CATT)

gNB-DU triggers the Uu mode switch procedure between PTP and PTM for a given UE, if the PTM (MB-)N3 tunnel already exists.

If RAN2 agrees to use the “PDCP anchor” option, it should be discussed whether to introduce a method so that the gNB-DU can indicate toward the gNB-CU(-UP) that a dynamic switch may be needed.

- (SS)

PTP PTM dynamic switching is up to gNB implementation. In case of split gNB, it is up to CU-UP implementation. No additional switching mechanism (e.g. switching indication by MAC/PDCP/RRC) is necessary.

Assistance information is not needed for the PTP/PTM decision from 5GC.

Define MBS Session Management procedure for broadcast service in E1.

Include the MBS configuration in the UE Bearer Context Setup/Modify Request messages in E1.

- (E///)

At this stage of RAN2 and RAN3 discussions, no additional F1 related discussions are necessary in RAN3 w.r.t. ptp/ptm switch.

The following is proposed:

An Editor’s Note could be added to the BL CR for 38.401 stating: Whether additional F1 functions are necessary to support a split MRB configuration is FFS.

- (Len,Moto)

Dynamic PTM and PTP Switching function resides in gNB-DU to enable more efficient switching between PTM and PTP mode.

A shared GTP-U tunnel is used between gNB-CU/CU-UP and gNB-DU for both PTM and PTP transmission corresponding to an MBS radio bearer.

An explicit PDCP status report is not needed from gNB-CU from the gNB-DU. Instead, the existing PDCP retransmission mechanism in F1-U can be reused for PDCP retransmission.

- (LG)

The gNB-CU should determine PTP-PTM switching.

Opt2 (one shared F1-U GTP tunnel + 1 individual F1-U GTP tunnel per each UE in PTP) should be selected irrespective of whether which node decides PTP-PTM switching.

There may be the following F1-C impacts in case of switching decision in the DU:

- 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

- (HW,CBN)

discuss dynamic switch between PTP and PTM based on the shared-PDCP architecture.

CU can make decision on whether PTP transmission has to be used for a UE for a MBS service per packet, e.g., MBS packets delivered through UE-specific F1 tunnel, in such case the DU follows the CU’s decision.

If PDCP feedback is introduced, it is gNB-CU-UP to decide dynamic switch between PTP and PTM in case of CU-CP and CU-UP split architecture.

If CU does not indicate that the UE has to use PTP transmission for a MBS service, e.g., MBS packets delivered through shared F1 tunnel, the DU makes decision on whether to use PTP or PTM over the radio.

- (CMCC)

PTP is scheduled via the C-RNTI and PTM is scheduled via the G-RNTI.

no strong point on which unit makes the decision, slightly support gNB-CU performs the decision.

- Chair: Seems no consensus on who takes the decision and on any F1, E1 impacts at this time? Is RAN2 progress still needed to progress here? Seems safe to state “F1 impacts FFS for now”, if agreeable (does not preclude further analysis, if needed)

(HW - moderator)

Summary of offline disc R3-212705
2 For the Chairman’s Notes

For the RAN2 agreed split MRB bearer with a common PDCP: 

1) the decision of using PTP or PTM of the data (except per UE retransmission and forwarding data) shall be made by the gNB-DU.

2) the data (except per UE retransmission and forwarding data) shall be transmitted via the shared F1-U tunnel.
3) upon receiving packets via the shared F1-U tunnel, DU makes decision on whether to transmit the data to UE via PTP or PTM transmission.

4) the decision of using PTP for the per UE retransmission data (if supported) and the forwarding data, shall be made by the gNB-CU(-UP).

5) the per UE retransmission data (if supported) and the forwarding data, shall be transmitted via the UE dedicated F1-U tunnel.
6) Upon receiving packets via the UE dedicated F1-U tunnel, DU transmits the data to the UE via PTP.
Revise the TP provided in R3-212426 to reflect the agreements.

3 Discussion

3.1 gNB-CU makes PTP/PTM switch decision
It was agreed that the PTP-PTM Switching function is only applicable for a multicast MBS Session and resides in NG-RAN node. 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.

In last RAN2 meeting, it was agreed that split MRB bearer (type) with a common (single) PDCP entity is supported, at least for switching from(to) PTM with RLC-UM to(from) PTP with RLC-UM. Based on this progress, RAN3 can discuss whether gNB-CU can decide the switch between PTP and PTM in split bearer architecture.

Q1: Do companies agree gNB-CU can make decision for the dynamic switch between PTP and PTM in split bearer architecture where PDCP acts as the switch anchor?

	Company
	Answer
	Comment

	Huawei
	Yes
	CU can make decision on whether PTP transmission has to be used for a UE based on at least the following information:

· Required by ongoing procedure: 

In one case, to achieve losses handover, the target gNB needs to deliver the forwarded data via PTP transmission to compensate the progress gap;

In another case, for UEs accessing a cell where MBS has already started, the network may schedule the missed data via P2P transmission.

· High layer feedback (e.g. L2 feedback [subject to RAN2]) :
CU is better aware of the high layer feedback, if supported.

	Nokia
	No
	CU can make the decision whether to configure UE in split bearer or not. But for a UE in split bearer DU should decide the switch between PtP and PtM.

	ZTE
	No
	In case of split bearer, where both PTP and PTM are configured, DU makes the decision for

- lower latency (on both Uu and F1-C)

- lower signaling overhead (no need to have F1-C back and forth signaling)

	Lenovo, Motorola Mobility
	Yes*
	We tend to agree that the gNB-CU can trigger PTP transmission for PDCP retransmission. For example, when gNB-CU receives PDCP status reporting from UE, the gNB-CU can initialize the retransmission of the missing packets via PTP transmission. For initial transmission other than PDCP retransmission, it is up to gNB-DU to make the decision.

	Samsung
	Yes
	Split MRB bearer (type) with a common (single) PDCP entity is similar as the split bearer in DC. For the downlink transmission in split bearer, there is no configuration on downlink data path selection which is all up to NW implementation. So we think gNB can choose a leg by gNB implementation, based on the existing received information. 

	CMCC
	Slightly Yes
	We slightly support that gNB-CU makes the decision on dynamic switch. gNB-CU could perceive the number of UE joined an indicated multicast group, the conditions of network resources and the QoS requirements.

	CATT
	Slightly prefer no, except for retransmission
	Same opinion as Lenovo.

For L2 feedback, gNB-DU is anyhow aware of how many packet are retransmitted. So this is not a pro for gNB-CU-UP to make decision.

For L3 feedback, we acknowledge that it is a pro for gNB-CU-CP to make decision.

	LG
	Yes
	Split MRB bearer (type) with a common (single) PDCP entity is support. Also, we think that the dynamic switch between PTP and PTM is not based on L1/L2 feedback but on UE individual feedback. So, the gNB-CU can make decision for the dynamic switch.

	Ericsson
	No
	the “switch” decision, as you call it, along current RAN2 discussions, is a scheduling decision.

Of course, as Nokia mentions above, the UE needs to be configured with this possibility, but the “switch” as such is not performed in CU.

	Qualcomm
	Yes
	


Moderator summary：10 companies replied, 6 companies support, 4 not. It is mentioned by several companies that the retransmission/forwarding data shall be transmitted via PTP.

Proposal: per UE retransmission data (if supported) and the forwarding data of a split bearer shall be transmitted via PTP, and such decision is made by the gNB-CU.

Q2: In case of CU-CP and CU-UP split architecture, do companies agree that the gNB-CU-UP hosting PDCP can decide dynamic switch between PTP and PTM? 

	Company
	Answer
	Comment

	Huawei
	Yes
	As the anchor of the dynamic switch, PDCP at gNB-CU-UP should make the decision.

	Nokia
	No
	We think DU should decide dynamic switch.

	ZTE
	No
	This is a control plane issue.

	Lenovo, Motorola Mobility
	Yes
	PDCP at gNB-CU-UP should make the decision

	Samsung
	Yes
	The CU-UP decides which leg to use.

	CMCC
	Yes
	Agree with Huawei.

	CATT
	Yes for retransmission, slightly prefer no for disabling the PTM leg
	For retransmission:

We support “the dedicated F1-U tunnel” architecture, so the gNB-CU-UP can directly deliver the retransmitted packet over the dedicated F1-U tunnel toward the gNB-DU. No need to inform the gNB-CU-CP anyhow.

For disabling the PTM leg:

Similar view as ZTE. It is complex and should be handled in control plane.

	LG
	No
	Similar view with ZTE.

	Ericsson
	No
	the “switch” decision, as you call it, along current RAN2 discussions, is a scheduling decision.

Of course, as Nokia mentions above, the UE needs to be configured with this possibility, but the “switch” as such is not performed in CU, so also not in the CU-UP. This seems to be quite some misconception of the RAN2 discussions.

	Qualcomm
	Yes
	Agree for PDCP decided switching


Moderator summary：10 companies replied, 6 companies support, 4 not. 

Proposal: per UE retransmission data (if supported) and the forwarding data of a split bearer shall be transmitted via PTP, and such decision is made by the gNB-CU-UP.

3.2 gNB-DU makes the PTP/PTM switch decision
According to the proposals submitted, the gNB-DU controlling PTP/PTM switching is more efficient and dynamic based on layer1 information such as beam information, channel states and so on. In this case, the switching latency is shorter and the gNB-DU is easier to know if the QoS requirement of MBS for the given UE can be met.

Q3: Do companies agree gNB-DU can decide dynamic PTP/PTM switch?

	Company
	Answer
	Comment

	Huawei
	Yes
	In case CU does not indicate that the UE has to use PTP transmission for a packet, it is up to the DU implementation to make decision on whether to use PTP or PTM based on at least the following information:

· Layer1 assistance information (e.g. beam information, CSI, L1 feedback )  

	Nokia
	Yes
	DU should decide dynamic switch if UE configured in split bearer.

	ZTE
	Yes.
	Let's try divide-and-conquer:
1. Non split bearer as defined in RAN2. In such case, PTP only or PTM only might be configured. CU is able to configure the initial MRB configuration for one specific UE. Meanwhile, DU shall also be able to initiate the MBS context modification (i.e., a mode switching for one specific UE) if DU considers it is needed. In such case, DU also "makes the decision" if we have to follow such non-standard-style to define it.
2. In case of split bearer, where both PTP and PTM are configured, DU makes the decision as our answer in Q1.

	Lenovo, Motorola Mobility
	Yes
	Since the gNB-DU controlling PTM and PTP switching is more efficient and can support more dynamic switching based on scheduling strategies, it could be better to have PTM and PTP Switching in gNB-DU for initial transmission other than PDCP retransmission.

	Samsung
	No
	As analysis by ZTE, there are two cases to consider. For the non split bearer case, PTP/PTM switch can be made by CU. CU has known the interested user number and also known the radio situation. And CU may coordinate the resources from different DUs. And therefore the PTP and PTM changing doesn’t frequently occur. CU decision is enough.
For the split bearer case, if DU makes decision, DU needs new function to look at the PDCP packets, e.g. to ensure there is no transmission gap when perform switching.
As summary, we think DU making decision is the optimization and complicate the MBS mechanism.

	CMCC
	FFS
	If gNB-DU makes the decision, gNB-DU perceives the layer1 information e.g., L1 feedback, CSI measurement report, beam measurement.

	CATT
	Yes
	

	LG
	No
	We think PTP/PTM switch is based on UE individual feedback. If the gNB-DU decides this switch, additional signaling such as the reception of the UE’s feedback from the gNB-CU, and an indication of switch decision result to the gNB-CU may be necessary.

	Ericsson
	Yes
	this is along the current status of discussions in RAN2

	Qualcomm
	Yes
	Agree, for low layer PTP/PTM switching


Moderator summary：10 companies replied, 7 companies support, 2 not, 1 FFS. 

Proposal: the decision of using PTP or PTM of the other data (except per UE retransmission and forwarding data) shall be decided by the gNB-DU.
3.3 Shared tunnel and dedicated tunnel for PTM and PTP transmission

It was agreed to use a shared tunnel in F1 for PTM transmission. It is to be decide whether the shared tunnel can be used for PTP transmission. If gNB-CU determining the PTP/PTM switch is agreed, dedicated tunnel for PTP transmission is beneficial to indicate the gNB-DU about CU’s decision without extra signaling. There are two options for F1 tunnel establishment discussed in the contributions:

A. A shared F1-U tunnel.
B. A shared F1-U tunnel and a UE dedicated F1-U tunnel for PTP transmission.

Q4: Which option for F1 tunnel establishment for PTM and PTP transmission is preferred?

	Company
	Answer
	Comment

	Huawei
	Option B
	As described in our answer to Q1 and Q4, CU can indicate DU to use PTP transmission per packet by delivering the packet via the UE dedicated tunnel. In case CU does not indicate that the UE has to use PTP transmission for a packet, a shared F1-U tunnel is used for transmission, and then the DU makes decision on whether to use PTP or PTM for the packet received via the shared tunnel.

	Nokia
	Option B*
	UE-dedicated F1-U tunnel may be needed in some circumstances to be analysed and specified. It doesn’t necessarily mean that CU takes decision of PtP-PtM switch.

	ZTE
	Option A*
	Is this overlapping with another CB thread of bearer management (CB # 102_MBS_F1-E1bearerMgmt)? Maybe we can only get our answer of control plane after the UP arch is defined.
The Option A* we prefer:

A shared F1-U tunnel for initial transmission of both PTP and PTM.

As for re-tx at PDCP level, we wait confirmation from RAN2.

	Lenovo, Motorola Mobility
	Option A
	Assuming that the PTM/PTP switch is decided by gNB-DU, option A is more efficient. For example, the gNB-CU transmits one copy of PDCP PDUs via the shared GTP-U tunnel to the gNB-DU. If the gNB-DU decides to transmit the data in both PTM and PTP leg, the gNB-DU can duplicate the PDCP PDU into two PDCP PDUs and transmits one PDCP PDU to the PTM leg and the other to the PTP leg.
Option B may cause a waste of data transmission resource. If the gNB-DU decide to use PTM transmission only, it is not necessary to have the dedicated F1-U tunnel for PTP. Otherwise, the gNB-DU needs to discard the data from the dedicated F1-U tunnel when it decides not to use PTP transmission to UE.

	Samsung
	Option B
	With Split MRB bearer architecture, it is straightforward to use option B. like PDCP duplication transmission, we use two different tunnels in F1, in this way, DU can map the received packets to the corresponding RLC directly.

	CMCC
	Option B
	Option B supports the PDCP retransmission for each UE for PTP transmission. Option A does not have any F1-U GTP tunnel per UE for PTP transmission.

	CATT
	Option B
	Considering handling forwarded data at the target gNB and retransmission, the architecture of the two options are in fact like this (for simplicity only PDCP and RLC layer is shown):
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Therefore we think Option A is more complex (harder to implement) than Option B, as in Option A one PTP RLC entity has to receive data from two F1-U tunnels.

On the other side, Option B looks like conventional split bearer, easier to implement.

	LG
	Option B
	Because PDCP retransmission for each UE should be supported, Option B is preferred.

	Ericsson
	not possible to answer right now
	currently only a shared tunnel for ptm is necessary.

	Qualcomm
	Option B
	


Moderator summary：10 companies replied, 7 companies support option B, 2 support option A, 1 FFS. 

Proposal: a shared F1-U tunnel (to be transmitted via PTP or PTM) and a UE dedicated F1-U tunnel for PTP only transmission.
Q5: Do you agree that the CU transmits the packet have to be transmitted to the UE using PTP transmission via the dedicated F1-U tunnel, and then the DU transmits the received packets using PTP transmission.

	Company
	Answer
	Comment

	Huawei
	YES
	As we mentioned in the answer to Q1, at least the data forwarding packets will have to be transmitted via PTP, and therefore the CU will send the packet to the DU via UE specific dedicated F1-U tunnel.

	Nokia
	YES
	

	ZTE
	No
	A common F1-U tunnel per DU per MRB applies for both PTP and PTM initial transmission . However this will be CB # 102_MBS_F1-E1bearerMgmt issue.

	Lenovo, Motorola Mobility
	No
	We need to distinguish initial transmission and retransmission. Even for PDCP retransmission, it is also possible that the gNB-CU provides the PDCP count value of missing packet to the gNB-DU so that the gNB-DU can retransmit the PDCP packets indicated by the PDCP count value.

	Samsung
	Yes
	

	CMCC
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Ericsson
	not possible to answer right now
	currently only a ptm tunnel is necessary

	Qualcomm
	Yes
	


Moderator summary：10 companies replied, 7 companies support, 2 not, 1 FFS. 

Proposal: DU transmits the data received via UE dedicated F1-U tunnel to the UE via PTP.
Q6: Do you agree that upon receiving packets via the shared F1-U tunnel by the DU, DU makes decision on whether to transmit the data to UE via PTP or PTM transmission.

	Company
	Answer
	Comment

	Huawei
	YES
	DU can perform dynamic PTP and PTM switch based on radio conditions.

	Nokia
	YES
	For UEs in split radio bearer.

	ZTE
	Yes
	At least for UEs in split radio bearer.

	Lenovo, Motorola Mobility
	Yes
	Yes for split MRB.

	Samsung
	No
	

	CMCC
	Yes
	DU can perform dynamic PTP and PTM switch if DU makes the decision.

	CATT
	No
	

	LG
	No
	

	Ericsson
	Yes
	this is the (only) RAN2 option we can talk about right now


	Qualcomm
	Yes
	


Moderator summary：10 companies replied, 7 companies support, 3 not. 

Proposal: upon receiving packets via the shared F1-U tunnel by the DU, DU makes decision on whether to transmit the data to UE via PTP or PTM transmission.
3.4 Others
Q7: Any other issues or questions to be discussed?

	Company
	Answer
	Comment

	ZTE
	It might be better to indicate what PTP and PTM are for, initial transmission or re-transmission , when we are referring to PTP and PTM.
	In our understanding, PTM will always be used to delivery the initial transmission, and PTP can be used for both initial-transmission and re-transmission (depending on RAN2 decision).

	Lenovo, Motorola Mobility
	
	I guess there is compromised way:
- a shared GTP-U tunnel for PTM  and PTP transmission of initial transmission other than PDCP retransmission;

- a dedicated GTP-U tunnel for PTP transmission of PDCP retransmission

	Samsung
	
	Could wait for RAN2 further discussion.

	Ericsson
	
	wait for further RAN2 results


4 Conclusion, Recommendations [if needed]

If needed
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