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1 Introduction

This paper presents the result of the following email discussion:

CB: # 60_MBS_PTP-PTMdynChg

SS 6029

CU should take decision of PTP and PTM switch

Intel 6207

 …

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

Co-existence of PTP and PTM in a same cell should be allowed.

Chair:

- Clarify terminology first; service transport from CN vs. delivery within RAN

- PTP/PTM decision within the RAN: DU, vs. CU with assistance info from DU? Check RAN2 progress before making final decision?

- Any assistance info needed from CN to make PTP/PTM decision? Liaise SA2?

(Nok - moderator)

Summary of offline disc R3-206909
2 For the Chairman’s Notes

Propose the following:

Agreements

Agreed to restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. Agreed that for broadcast only PTM is applicable and for Multicast both PTP and PTM are applicable.
Agreed that PTP and PTM modes can be used simultaneously in a cell.
Agree to define PTP PTM switch as “to what extent and for which UEs “UE dedicated” functions of the MRB are configured. This is gNB decision.
Agree R3-207040 (revision of R3-206250) 

Agree R3-20xxxx (revision of R3-206412)
To be continued at next meeting 

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.
3 Discussion

3.1 Clarification of terminology of PTP and PTM

Do you agree to restrict the terms PTP and PTM for RAN internal delivery decision for the various mode?

	Company
	Comment

	Nokia
	Yes.

	Samsung
	Yes

	Intel
	Yes

	Huawei
	Yes

	Lenovo and Motorola Mobility
	Yes

	ZTE
	Yes 

	Ericsson
	What ever “PTP” and “PTM” stands for in the context of NR MBS, those terms denote RAN internal functions.

	CATT
	Yes.

	LGE
	Yes


Do you agree that for unicast only PTP is applicable, for broadcast only PTM and for multicast both PTP and PTM are applicable?

	Company
	Comment

	Nokia
	Yes.

	Samsung
	Yes

	Intel
	Yes

	Huawei
	Yes

	Lenovo and Motorola Mobility
	Yes

	ZTE
	Yes 

	Ericsson
	What is “unicast”? I would not like to use that term in the context of NR MBS, where only “multicast” and “broadcast” should be used.

We agree roughly for multicast and broadcast, but would need to learn RAN2 concepts first.

	CATT
	Yes. 

	LGE
	Yes


Moderator’s summary:

Proposal 1: Agree to restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. for Broadcast only PTM is applicable and for Multicast both PTP and PTM are applicable.
3.2 Co-existence of PTP and PTM modes in a cell

Can we assume that PTP and PTM modes can be used simultaneously in a cell?

	Company
	Comment

	Nokia
	Yes.

	Samsung
	Yes

	Intel
	Yes

	Huawei
	Yes

	Lenovo and Motorola Mobility
	Yes

	ZTE
	Yes

	Ericsson
	Depends on what ptp and ptm stands for.

If “ptp” stands for “DRB”, then we say “no”, if “ptp” stands for UE dedicated functions of the MRB the we would agree. But this depends on RAN2.

	CATT
	Yes

	LGE
	Yes


Moderator’s summary:

Proposal 2: agree that PTP and PTM modes can be used simultaneously in a cell.
3.3 Decision Node for PTP PTM switching

Do you agree that NG-RAN node should make the PTP – PTM switch decision?

	Company
	Comment

	Nokia
	Yes.

	Samsung
	We agreed gNB make decision for NG-U shared delivery.

	Intel
	Yes

	Huawei
	Yes, already agreed last meeting.

	Lenovo and Motorola Mobility
	Yes, already agreed in both RAN2 and RAN3

	ZTE
	Yes 

	Ericsson
	In the context of RAN2 discussions on the definitions of the MRB (as far as we can know for now), “switching” refers to the question to what extent and for which UEs “UE dedicated” functions of the MRB are configured.

	CATT
	Yes

	LGE
	Yes


Moderator’s summary:

Proposal 3: agree to define PTP PTM switch as “to what extent and for which UEs “UE dedicated” functions of the MRB are configured. This is gNB decision.
3.4 Signalling for switching the mode to the UE

Should the switch of the mode be done via RRC signaling as proposed in 6487?

	Company
	Comment

	Nokia
	RAN2 should decide this.

	Samsung
	RAN2 to decide it.

	Intel
	RAN2’s domain

	Huawei
	It is up to RAN2 decision.

	Lenovo and Motorola Mobility
	RAN2 should decide it.

	ZTE
	RAN2 issue.

	Ericsson
	very much RAN2 

	CATT
	RAN2 to decide how to inform the UE.

	LGE
	RAN2 should decide it.


Moderator’s summary:

Consensus that RAN2 should decide.
3.5 Disaggregated architecture: Decision Node CU or DU

In disaggregated architecture, which node should be the decision node between CU or DU according to you?

	Company
	Comment

	Nokia
	We need to wait for RAN1/2 evaluation. As explained in tdoc 6250 this depends which types of measurements are used.

	Samsung
	We think CU makes the decision. While it is fine to wait for RAN1/RAN2 evaluation. It is related to the user plane protocol as well.

	Intel
	Agree with Nokia

	Huawei
	We think DU can make the decision. As DU knows the accurate radio resource status. It is also fine to wait RAN1/RAN2 progress.

	Lenovo and Motorola Mobility
	Proposal 1 It is up to the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.

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

	ZTE
	DU decides. 

It is obvious that, based on the analysis from companies, “DU decides” features lower latency and enables shorter service interruption.

RAN3 can start the evaluation from the architectural/signaling latency point of view, and LS RAN1/2 about the result or preference based on companies’ contribution.

This is an architectural issue and shall be solved in RAN3 first. RAN1/2 can further study whether current measurement is good enough or enhancement is needed.

	Ericsson
	we should observe discussions in RAN2 and talk to our colleagues there. And agree with Samsung, there are UP aspects where we can look at, e.g. for UE individual PDCP PDU retransmissions.
But we expect kind of configuration of “ptm” and “ptp” aspects of an MRB to be performed in the CU to create the possibilities for the DU to decide when active “ptp” aspects, e.g. based on individual feedback on L1/MAC/RLC level. “ptp” aspects of PDCP would be handled via retransmissions in the CU-UP.

	CATT
	To wait RAN1/2 evaluation seems beneficial.

	LGE
	We think CU makes the decision. It is fine to wait for RAN1/2 evaluation.


Moderator’s summary:

Opinions seem split between CU and DU. Most companies prefer to wait RAN1/2 progress.
Proposal 4: to be continued: PTP PTM switch decision in CU or DU.
3.6 F1-U tunnel

In case the switching decision is in DU, if the UE is configured with both PTP and PTM, how many GTP-U tunnels should be setup over F1-U?
	Company
	Comment

	Nokia
	One shared GTP tunnel. One extra individual GTP tunnel may be setup only if there is PDCP retransmission for the UE.

	Samsung
	One shared GTP tunnel for PTM transmission. One dedicated GTP tunnel for each PTP transmission.

	Intel
	Agree with Nokia

	Huawei
	One shared GTP-U tunnel should be setup for PTM transmission. Separate GTP-U tunnel could be setup for each PTP transmission.

	Lenovo and Motorola Mobility
	One shared F1-U GTP-U tunnel is used for both PTM and PTP modes corresponding to an MBS radio bearer.

	ZTE
	One shared GTP-U tunnel for the initial transmission from PDCP entity (no matter PTP, PTM or both) for one specific MRB.
If PDCP retransmission is needed for specific UE, there will be one GTP-U tunnel for each additionally.

	Ericsson
	So far we see on shared GTP tunnel for the “main” transmission and GTP tunnel(s) for per UE PDCP PDU retransmissions.

	CATT.
	One shared tunnel for PTM (DL), and individual tunnels for PTP, including PDCP status report (UL) and retransmission (DL).

	LGE
	One shared GTP tunnel is used for PTM transmission. One dedicated GTP tunnel is used for each PTP transmission.


Moderator’s summary:

There seems to be three options: 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.
Proposal 5: to be continued: choose between 3 options: 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.

3.7 F1-C impact

In case the switching decision is in DU, what are the F1-C impacts?
	Company
	Comment

	Nokia
	Need to transfer MBS context in UE context (agreed last time). Need to transfer PDCP feedback if agreed in RAN2. Pre-configuration of PTP-PTM modes and signaling switch if the switch is signaled to the UE via RRC.

	Samsung
	FFS

	Intel
	FFS

	Huawei
	Need to transfer PDCP status report if agreed in RAN2. 

FFS if F1 interactions for RRC related information and mode switching notification needed.

	Lenovo and Motorola Mobility
	FFS

	ZTE
	CU to DU: MBS context including the associated UE list.

DU to CU: the lower layer configuration of the associated delivery modes if it has not been configured to UE through RRC signaling yet.

Basically we see comparable F1-C spec impacts between the two options (CU or DU decides).

	Ericssion
	concepts would have first to settle in RAN1/2.

	CATT
	Too early to discuss this, and may be more suitable to be discussed in CB#61, not here.

	LGE
	FFS


Moderator’s summary:

Most companies prefer to wait that concepts settle in RAN1/2.
Proposal 6: to be continued: F1-C impact in case of switching decision in the DU.

3.8 Need of assistance information from 5GC for PTP-PTM switching

Do you see need of some parameters from 5GC to help NG-RAN take the decision of PTP-PTM switching?

	Company
	Comment

	Nokia
	No. We don’t see the need for the assistance parameters suggested so far. However, if new parameters come up during the work item phase we can reconsider the question. 

	Samsung
	No.

	Intel
	Too early to say no need for assistance parameters from CN. Keep it open until RAN2/RAN1 conclude with PTP/PTM switching design

	Huawei
	So far no.

	Lenovo and Motorola Mobility
	Ni

	ZTE
	Yes. Explicit delivery policy which can not be conveyed in QoS profile could help RAN make better decision. It can be part of the MBS context info from 5GC, we can wait for SA2’s more evaluation in WI phase.

	Ericsson
	no, no, no

	CATT
	RAN2 is also discussing on this topic, similar view as intel, maybe we could keep it open until there is conclusion in RAN2

	LGE
	No


Moderator’s summary:

Most companies say “no”. One company say “yes”. Some want to keep it open until RAN1/2 conclude with PTP/PTM switching design. Proposal is to handle our current position in CB#57. See response to the LS from SA2 in CB#57. 
4 TPs

Is it ok to capture some stage 2 agreements obtained so far for TS 38.300 such as text from the tdocs 6250 and 6387? 

	Company
	Comment

	Nokia
	Yes.

	Intel
	Yes

	Huawei
	ok

	Lenovo and Motorola Mobility
	Yes

	ZTE
	Yes with minor suggestions:

- use “Multicast session” instead of “multicast” in 6250 or “multicast MBS Sessions” in 6387, to be aligned with TR 23.757.

- align the NG-RAN behaviors between the two TP. 6387 seems a more complete one: “according to MBS Session QoS requirements, number of joined UEs, optionally UE individual feedback on reception quality, lost user data, and other criteria.” 

	Ericsson
	our TP in 6387 captures our understanding of what “ptp”/”ptm” “switching” is about, without using the terms “ptm” or “ptp” or “mode” in the definition. I would appreciate to follow this overall “wording design”.

	CATT
	The TP is ok for us, but we suggest clarifying its two sub-cases: cell-level dynamic switch and UE-level dynamic switch.


Is it ok to capture in TS 38.401 that the PTP-PTM switch decision is in DU as in 6412?

	Company
	Comment

	Nokia
	It is a bit premature as we must wait RAN2 before deciding if DU makes the switching decision (see above).

	Intel
	Agree with Nokia

	Huawei
	Anyway the TP to 38.401 is needed, how about have a try and add FFS on it?

	Lenovo and Motorola Mobility
	Fine with Huawei’s proposal, adding FFS

	ZTE
	Yes, fine with Huawei’s proposal with the FFS inside.

	Ericsson
	our TP in 6387 for 38.300 captures our understanding of what “ptp”/”ptm” “switching” is about, without using the terms “ptm” or “ptp” or “mode” in the definition. I would appreciate to follow this overall “wording design” also for 38.401 and to not repeat definitions. TP for 38.401 should refer to 38.300 and concentrate on CU and DU roles. 

	CATT
	Fine with Huawei’s proposal, adding FFS


Moderator’s summary:

Most companies are OK for TP for TS 38.300 with rewording and OK with 6412 with FFS.
Proposal 7: revise 6250 taking comments into account and merging of 6387.

Proposal 8: revise 6412 taking comments into account.

5 Conclusion

The following is proposed:

Proposal 1: Agree to restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. for broadcast only PTM is applicable and for multicast both PTP and PTM are applicable.
Proposal 2: agree that PTP and PTM modes can be used simultaneously in a cell.
Proposal 3: agree to define PTP PTM switch as “to what extent and for which UEs “UE dedicated” functions of the MRB are configured. This is gNB decision.
Proposal 4: to be continued: PTP PTM switch decision in CU or DU.
Proposal 5: to be continued: 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.

Proposal 6: to be continued: F1-C impact in case of switching decision in the DU.

Proposal 7: revise 6250 for TS 38.300 taking comments into account and merging of 6387.

Proposal 8: revise 6412 for TS 38.401 taking comments into account.
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