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1 Introduction

CB: # 61_MBS_F1-E1bearerMgmt

SS 6027

set up UE dedicated tunnel for MBS PTP transmission and a common tunnel for MBS PTM transmission. 

define MBS specific procedure in F1 to setup PTM configuration in the DU.

E/// 6388

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

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

HW 6413

provide MBS context information from gNB-CU to gNB-DU via F1AP: UE CONTEXT MODIFICATION REQUEST message.

gNB-DU assigns the G-RNTI, and gNB-DU provides the assigned G-RNTI to gNB-CU via F1AP: UE CONTEXT MODIFICATION RESPONSE message.

use shared F1-U transport to support PTM transmission.

support shared GTP-U Tunnel method (gNB-DU to assign the DL GTP-U Tunnel info) over F1-U.

introduce non UE associated F1AP procedures to setup/release the shared F1-U transport.

ZTE 6529

Single F1-U tunnel for one specific MRB between one specific DU and CU.

For specific UE with retransmission in PDCP level (in PTP manner), a separate F1-U for the UE is established to transmit the PDCP PDU.

Non-UE associated (or MBS associated) E1/F1 signaling is used for the bearer and MBS context management, respectively. FFS on the signaling details.

CATT 6835

gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTM logical channel, while gNB-DU is responsible for configuring other layers such as RLC, MAC, PHY.

A new non-UE associated procedure needs to be introduced into F1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.

gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTP logical channel, while gNB-DU is responsible for configuring other layers 6835such as RLC, MAC, PHY.

UE context on F1 should contain MBS context information，which is related to PTP logical channel.

If PTP mode over Uu interface is applied, a F1 individual MBS transport tunnel should be established for each MBS session of UE between CU and DU.

If PTM mode over Uu interface is applied, a F1 shared MBS transport mode should be established for each MBS session between CU and DU.

Individual and shared MBS transport mode can exist over F1 interface simultaneously.

configuration information of SDAP and PDCP layers for each NR PTM logical channel should be transferred between gNB-CU-CP and gNB-CU-UP

configuration information of SDAP and PDCP layers for each NR PTP logical channel should be transferred between gNB-CU-CP and gNB-CU-UP

A new non-UE associated MBS bearer management procedure needs to be introduced into E1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.

Current BEARER CONTEXT SETUP REQUEST procedure can be reused to transfer MBS context information，which is related to PTP logical channel, to gNB-CU-UP

Chair: 

- whether to progress NG aspects first and then align F1/E1 handling?

- Any assumptions that could be made already now, e.g. on information needed to be signaled between CU-CP and CU-UP?

- consensus for new non-UE-associated procedures to set up transport for E1/F1? WA agreeable?

(HW - moderator)

Summary of offline disc R3-206910
2 For the Chairman’s Notes

To be added.
3 Discussion

RAN2 has discussed L2 Architecture for NR MBS, and some conclusions are achieved (not officially agreed yet), from our understanding, we can take these into account when we discuss the bearer management over F1/E1. 

Figure 1 depicts RAN2 discussions and the related conclusion could be understood as below:

[image: image1.png]MBS QoS flow

gNB-CU-UP

SDAP.

PDCP

PTP transmission  PTM transmission




Figure 1: Diagram for RAN2 L2 Architecture discussion
· SDAP: no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. This working assumption can be revisited when SA2 concludes the QoS model for MBS.
· PDCP: L2 architecture with one PDCP entity associating with two RLC entities is used as baseline for further discussion. The PDCP functions supported for NR MBS include: reordering, in-order delivery, transfer of data, maintenance of PDCP SNs and duplicate discarding. Besides, PDCP status reporting and retransmission is needed for NR MBS at least in the case of mobility. FFS for other cases.
· RLC: RLC TM is not supported for both PTP transmission and PTM transmission of NR MBS. RLC UM can be supported for both PTP and PTM transmission. For RLC AM, it is supported for PTP transmission but FFS for PTM transmission.

· MAC/PHY: In MAC, it is discussed if multiplexing/de-multiplexing logical channels carrying data from different MBS flows of one MBS session can be supported but no conclusion was achieved. In PHY, PTM transmission uses an MBS specific RNTI (e.g. G-RNTI), PTP transmission uses per-UE RNTI (e.g. C-RNTI).

3.1 F1-U tunnel for PTP and PTM
As it was agreed in last meeting that for 5GC shared MBS traffic delivery of user data to a NG-RAN, shared NG-U transport, regardless of delivery method over the radio shall be used. With the similar consideration, a shared F1-U transport tunnel may be used to support PTM transmission.
Question 1: Do you agree to support a shared F1-U tunnel for PTM transmission?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	Samsung
	Yes
	

	Huawei
	Yes
	As it was agreed in last meeting that for 5GC shared MBS traffic delivery of user data to a gNB, shared NG-U transport, regardless of delivery method over the radio shall be used. With the similar consideration, in our view the shared F1-U transport shall also be used to support PTM transmission.

	ZTE
	Yes
	

	Ericsson
	?
	If we assume RAN2 agrees on a MBS radio bearer to be used for UP transmission on Uu for an MBS Session resource, then we assume one F1-U tunnel to be established for that MRB. We may discuss whether this F1-U tunnel is shared for all MRBs established in a DU.

	LGE
	Yes
	

	CATT
	Yes
	


If a shared F1-U tunnel for PTM transmission, further optimization may be considered about whether PTP and PTM for the same UE can use the same shared F1-U transport.

Question 2: Do you agree to support a shared F1-U tunnel for PTP and PTM for the same UE?
	Company
	Yes/No
	Comment

	Nokia
	No
	We cannot take this decision now. This actually depends whether CU or DU makes the PTP-PTM switching decision. And this in turn depends on the RAN1/RAN2 work outcome on measurements…(see CB60)

	Samsung
	No
	Agree with Nokia. 

In order no to introduce new function to DU, we think dedicated tunnel for PTP tranmsisison is better. The data transmitted via a tunnel can be sent to the correct RLC without further handling in DU.

	Huawei
	No
	It is better to use dedicated tunnel for PTP transmission. PTP can be used to retransmit the MBS data which is initially transmitted via PTM, the data transmitted via a dedicated tunnel can be sent to DU without further optimization.

	ZTE
	Yes
	One thing needs to be clarified here is the so called PTP and PTM here are only for initial transmission from PDCP level. 

For such case, it is beneficial to apply a shared F1-U tunnel for whatever delivery mode (PTP, PTM, or the combination of both. Please note that in current stage, we see no need to limit the number of simultaneous delivery instance in a single DU, i.e., there might be multiple PTP for more than one UEs, or multiple PTM delivery for more than one cells or even in one cell):

- resource efficient. A single PDCP PDU is delivered to DU, and DU takes the MBS context into consideration, submit the PDCP PDU to the corresponding RLC entity or entities.

- scalable. As has been clarified, there might be more than one delivery instances in the DU, a single tunnel can serve them all.

- a single shared tunnel minimizes the transmission gap between cells and different modes. No efforts needed.

- the more tunnels exist between F1, the more signaling is needed to maintain the tunnel. 

Therefore, a single shared tunnel is preferred.

	Ericsson
	?
	The question sounds like a contradiction: how can a shared tunnel relate to “the same UE”? Please clarify.

	LGE
	No
	Agree with Nokia

	CATT
	No
	For split mode (PTP+PTM), the “split” point between PTM and PTP should be PDCP, If PDCP feedback is supported, it seems more suitable to deliver the retransmitted packets over the PTP leg.


Besides, it may be considered to support PTP of different UEs can use the same shared F1-U transport tunnel.

Question 3: Do you agree to support a shared F1-U tunnel for PTP of different UE?
	Company
	Yes/No
	Comment

	Nokia
	No
	Cannot decide now. Same as above.

	Samsung
	No
	

	Huawei
	No
	

	ZTE
	Yes
	For initial transmission (from PDCP perspective), the benefits we have shared in Q2 apply here as well.

For re-transmission (PDCP level) if there are any, UE specific tunnels are needed.

	Ericsson
	?
	Again, the question sounds like a contradiction. In principle one can imagine F1-U tunnel that multiplex every kind of traffic, but UP protocol design should make some sense.

	LGE
	No
	

	CATT
	No
	For PTP mode, it should establish a separate channel per UE. 


Based on TR 23.757 V1.0.0 [1], to support shared NG-U transport, both IP Multicast method (NG-RAN node to join the IP multicast) and shared GTP-U Tunnel method (NG-RAN node to assign the DL GTP-U Tunnel info) shall be supported. To achieve shared F1-U transport, it is also needed to consider whether both these two methods need to be supported.

· Method 1: (IP Multicast method) gNB-CU-UP assigns the multicast address and provides it to gNB-CU-CP, gNB-CU-CP forward it to gNB-DU, and then gNB-DU joins the IP multicast group;

· Method 2: (DL GTP-U Tunnel method) gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP;
Question 4: Which method do you prefer to be supported to achieve the shared F1-U transport? 

	Company
	Method #
	Comment

	Nokia
	Method 2 and Method 1 standardized 
	Support and standardization are different things. We assume here that the question is which method to be standardized? If that is the case we can simply do like NG-U i.e. standardize both.

	Samsung
	Method 2
	

	Huawei
	Method 2
	

	ZTE
	1 and 2
	Both work for the F1-U.

	Ericsson
	
	slight feeling that method 2 might be sufficient, but for now we could keep both open.

	LGE
	Method 2
	

	CATT
	Method 2 and Method 1
	


In order to support the shared F1-U transport, it is also needed to discuss how to setup the shared F1-U tunnel, there are two options: 

· Option 1: non-UE associated F1/E1 procedures 
· Option 2: UE associated F1/E1 procedures
Question 5: Which option do you prefer to setup the shared F1-U tunnel?
	Company
	Option#
	Comment

	Nokia 
	Option 1
	

	Samsung
	Option 1
	We think MBS specific messages need to be defined in F1, as proposed in 6028.

	Huawei
	Option 1
	

	ZTE
	1
	For the shared F1-U tunnel, non-UE associated F1/E1 procedures (or per MBS procedure) works fine without relying and messing up existing UE associated signaling. 

The below one might be out of scope of Q5, we add it here as this was discussed by companies in the papers.

- For cases of PTP tunnel used for per UE PDCP retransmission, e.g., during mode switching or intra-DU mobility, both UE associated F1/E1 procedures and non-UE associated F1/E1 procedures could work. 

- However, we slightly prefer non-UE associated way, it enables operations to more than one UE with less signaling overhead.

	Ericsson
	?
	depends on what is meant by “UE associated”. If this denotes a kind of “connection oriented” exchange of AP IDs, then we would prefer an “xy associated” signaling.

	LGE
	Option 1
	

	CATT
	Option 1
	


3.2 MBS context information

In both SA2 Solution#2 and Solution#3, it is needed to provide the MBS context information from gNB-CU to gNB-DU, and it was agreed in last RAN3 meeting that the F1AP UE context should contain MBS context information. As described in SA2, Multicast session context is identified by a Multicast Session context ID and is used to represent information about group of UEs receiving Multicast flows with the same Multicast Session context ID. Multicast flows represents QoS flows within a Multicast Session context. Thus MBS information signaled via F1 may take the following factors as baseline:
· Multicast Session Context ID

· Multicast address

· UEs that joined multicast session providing multicast communication service

· Multicast QoS profile (e.g. Multicast Flow ID)

· Multicast Service ID(i.e. TMGI)
Question 6: Do you agree to signal the above MBS info from gNB-CU to gNB-DU? If there are any other information, please elaborate.
	Company
	Yes/No
	Comment

	Nokia
	Partly
	MBS session ID and QoS Profile to start. Other FFS.

	Samsung
	
	We assume the MBS context is setup via MBS dedicated message between CU and DU. We can start with minimum set included in this message, e.g. TMGI, Session ID, TNL information, MBS Bearer ID and QoS parameter.

	Huawei
	
	We think the necessary MBS related info should be included in this message, e.g. multicast group identity (e.g. multicast address) in case IP multicast is supported and used, Multicast Session context ID, and multicast QoS profile (e.g. Multicast Flow ID).

	ZTE
	Clarification is needed.
	Multicast Session Context ID. Not sure if it is the same context ID from CN, a local ID might just work. An unique MBS ID is needed anyway.

Multicast address. There are two interpretations of such multicast address: the service ID in service layer (according to te lastest SA2 progress, Multicast address is one of the solutions to identify the MBS service), or the IP multicast address used in N3. If it is IP multicast in N3, indicating the Multicast address is possibly fine: DU joins the IP multicast directly.

UE list is needed to explicitly indicate to DU the joined UE info for better scheduling the Multicast service, i.e., mode switching, or enabling the HARQ feedback.

QoS profile is needed.

Service ID is needed as well, however it might overlap with the MBS session context ID. Only one unique ID is needed. Or if the service ID in service layer like TMGI is needed by DU, e.g., broadcast on air interface, it is needed then.

	Ericsson
	?
	SA2 are discussing CU and DU?
Agree with Nokia, slow start ...

	LGE
	
	Multicast Session Context ID, Multicast QoS profile, Multicast Service ID, TNL information, and MBS bearer ID

	CATT
	Yes
	Agree with Huawei. These information is baseline.


Similarly like F1AP, the MBS information may also need to be signaled from gNB-CP to gNB-CU-UP.
Question 7: Do you agree to signal the above MBS info from gNB-CU-CP to gNB-CU-UP? If there are any other information, please elaborate.
	Company
	Yes/No
	Comment

	Nokia
	Partly
	MBS session ID and QoS Profile to start. Other FFS.

	Samsung
	FFS
	Gerernally, above minimum set should be notified to CU-UP too. But how to notify is related to user plane protocol. Can further discuss based on RAN2 progress.

	Huawei
	
	The necessary MBS info mentioned above should be notified to gNB-CU-UP.

	ZTE
	Partly
	Besides the content in Q6 we have provided, for E1, the QoS flow to MRB mapping info is needed; the UE list for which re-transmission is needed shall be included.

	Ericsson 
	
	SA2 are discussing CU and DU?
Agree with Nokia, slow start ...

	LGE
	
	Agree with Nokia

	CATT
	
	Agree with Huawei


3.3 MBS Bearer management 

From RAN2 L2 architecture discussions, the radio bearer resource in the gNB-CU-UP consist of an SDAP and PDCP entity which need configuration for the NR MBS radio bearer. Thus E1AP may need to provide means for configuring a PDCP entity that support MBS data transmission to more than one DU as well as receive UE PDCP status report and re-transmit PDCP PDU to UEs, which need RAN2 further discussion. Besides, it is under discussion in SA2 that a MBS PDU session would be associated to a unicast PDU session and MBS session for MBS session management and support of mobility. Correspondingly, a MBS radio bearer may be associated to a DRB, which would impact the NR MBS radio bearer configuration via F1AP.

Considering F1AP and E1AP aspects for MBS Bearer management need more RAN2 and SA2 inputs, we suggest not to spend too much time for now and RAN3 should give discussions on MBS bearer management after SA2 and RAN2 provide further progress.

Question 8: Do you agree that RAN3 discussion on MBS bearer management should wait for SA2 and RAN2 further progress?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	Seems reasonable.

	Samsung
	Yes
	Fine to wait.

	Huawei
	Yes
	

	ZTE
	Not necessary to wait.
	There are already majority consensus from RAN2 like the UP options, and anchor layer for mode switching. 

Discussion about the F1-U tunnel and potential options for signaling can be started.

	Ericsson
	no
	This is not SA2 dependent. And also not RAN2 dependent. The association to a unicast PDU session is only for interworking with non-supporting nodes and not relevant for supporting nodes and not relevant at this state of discussions.
I hope no one ever considers to establish within a supporting node a DRB for an MBS Session.

	LGE
	Yes
	

	CATT
	Yes
	


3.4 G-RNTI aspects

To transfer MBS data from NG-RAN to UEs, G-RNTI is needed to address the PDCCH for MBS. As we know, C-RNTI is assigned by gNB-DU in NR, thus it could also be the gNB-DU to assign G-RNTI by for NR MBS. 

Question 9: Do you agree that the gNB-DU to assign the G-RNTI?
	Company
	Yes/No
	Comment

	Nokia
	OK
	

	Samsung
	FFS
	Related to G-RNTI allocation and usage. It is pending to RAN2 discussion.

	Huawei
	Yes 
	C-RNTI is assigned by gNB-DU. It is simple to also assign G-RNTI by gNB-DU for NR MBS.

	ZTE
	Yes 
	

	Ericsson
	?
	what is the scope of a G-RNTI?

	LGE
	FFS
	It is better to wait for RAN2 further progress related to G-RNTI allocation and usage.

	CATT
	FFS
	It is pending to RAN2 discussion

	
	
	


In NR, gNB-DU provides the assigned C-RNTI to gNB-CU via F1AP: UE CONTEXT MODIFICATION RESPONSE message. Thus if G-RNTI is assigned by gNB-DU for MBS, gNB-DU may also need to provide the G-RNTI to gNB-CU.
Question 10: If gNB-DU assigns the G-RNTI, do you agree to provide the G-RNTI from gNB-DU to gNB-CU?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	Samsung
	FFS
	It is pending to RAN2 discussion.

	Huawei
	Yes
	Simple to use the same method as C-RNTI does.

	ZTE
	Yes
	The G-RNTI associated with the MBS (either Broadcast or Multicast) will be sent to UE in RRC signaling which is generated by CU-CP.

	Ericsson
	?
	What is the scope of a G-RNTI?

	LGE
	FFS
	It is better to wait for RAN2 further progress.

	CATT
	FFS
	It is pending to RAN2 discussion


3.5 Others

If you have other issues to be discussed, please elaborate:

	Company
	Yes/No
	Comment

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]

If needed
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