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1 Introduction

CB: # 73_MBS_BearerMgmt_F1_E1

Nok

there is a one-one mapping between an MRB in a cell and a shared F1-U tunnel.

one shared F1-U tunnel per MRB per cell.

agree NOT to have standards support for IP multicast over F1 and update the editor’s note.

add the sending of the MBS Session ID and the QoS Profile from CU CP to DU and to CU UP.

gNB DU assigns the G-RNTI. 

SS

agree MBS Session Start/Release procedure for broadcast in F1 and E1. Whether it is applied for multicast service is FFS.

HW

MRB setup over F1 could be accomplished by the F1AP: UE Context Modification procedure. 

MRB setup over E1 could be accomplished by the E1AP: Bearer Context Modification procedure. 

FFS on using enhanced DRB by adding MBS info, or introducing new MRB directly, to setup MRB over F1 and E1.

gNB-DU shall provide the assigned G-RNTI to the gNB-CU, e.g. in the F1AP: UE CONTEXT MODIFICATION RESPONSE message. 

PTM related shared F1-U tunnel can be used for same MBS session established in multiple cells of same DU.

Also support IP multicast method for the shared F1-U transport.

To support Shared NG-U transport, introduce a non UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure.

To support Shared F1-U transport, introduce a non UE associated Class1 F1AP procedure, e.g. named as Multicast Distribution Setup procedure.

To support Shared F1-U transport, introduce a non UE associated Class1 E1AP procedure, it could be the same procedure to setup shared NG-U transport, or another new procedure.

CATT

In case of multiple MRBS for a MBS session, shared F1-U tunnel should be established per MRB.

IP Multicast support is not required for shared F1-U tunnel.

G-RNTI should be allocated by gNB-DU, but this G-RNTI is supposed to be per cell.

ZTE

There is a single F1-U tunnel for one specific MRB between one specific DU and CU, even though the MRB is transmitted in multiple cells of the specific DU.

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

IP multicast is supported in F1-U transport for MBS, and gNB-DU is able to reject IP multicast distribution and fall back to GTP-U tunneling using shared N3 (GTP-U) Point-to-Point tunnel.

MBS context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

MBS Bearer context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

introduce a new type of signaling over E1/F1, i.e., MBS-session-associated signaling, which is associated to one MBS session (e.g., broadcast session).

F1AP procedures for MBS context management and E1AP procedures for MBS bearer context management use MBS-session-associated signaling.

Len,Moto

If the PTM/PTP switch is decided by the gNB-CU, a shared F1-U tunnel is used for PTM, which an individual F1-U tunnel for PTP and retransmission should be used; If the PTM/PTP switch is decided by the gNB-DU, a shared F1-U tunnel is used for both PTM and PTP, while an individual F1-U tunnel is used for retransmission

A shared F1-U tunnel is used for the same MBS bearer in multiple cells of the same gNB-DU.

To support IP multicast method for F1-U transport establishment, gNB-CU assigns the multicast address, forwards it to gNB-DU, and then gNB-DU joins the IP multicast group.

Define a new class 1 non-UE associated F1AP procedure for shared F1-U tunnel establishment

In case of MC-PTM mode, gNB-CU needs to coordinate the G-RNTI allocation for multiple cells.

CMCC

In case of disaggregated gNB, gNB-CU send the F1AP UE CONTEXT REQUEST message to gNB-DU to request the bearer establishment. After the gNB-DU set up the MRB, gNB-DU reply to gNB-CU via F1AP UE CONTEXT REPLY message.

In case of gNB-CU-CP and gNB-CU-UP are separated, gNB-CU-CP send the E1AP BEARER CONTEXT REQUEST message to gNB-CU-UP to request the bearer establishment. After the gNB-CU-UP set up the MRB, gNB-CU-UP reply to gNB-CU-CP via E1AP BEARER CONTEXT REPLY message.

support establishing a F1-U tunnel for the same MBS session serving multiple cells in one DU.

no strong opinion on IP multicast method because of the complexity and the details of IP multicast needs further discussion.

*****

- consensus for shared F1-U tunnel per MRB?

- whether to support IP multicast?

- consensus: G-RNTI allocated by DU?

- Try to converge on general principles; signaling details will descend later

(CATT - moderator)
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2 For the Chairman’s Notes

To be added.
3 Discussion

According to company’s contributions, the following three issues need to be solved in this meeting. 

It is FFS whether a shared F1-U tunnel can be used for the same MBS Session established in multiple cells of the same DU.
FFS if IP multicast method is supported or not.
WA: gNB DU assignes the G-RNTI, pending to RAN2 confirmation.
In addition, the setup procedures of MBS context over F1/E1 interface also are involved by many company’s contributions. Thus, the following discussion focuses on these technical points.
3.1 About Shared F1-U tunnel
According to the discussion of last RAN3 meeting, the following agreement was made:

· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session

Here, only the shared F1-U tunnel for PTM transmission will be discussed. For other case related to PTP transmission, it depends on the related discussion of PTP/PTM switching, as well as the discussion of MBS L2 architecture from RAN2, etc. Therefore, it is not included in this SOD.

According to the company’s contributions, there are two main options for a shared F1-U Tunnel [1] [3] [4] [6] [8] [10]:

· Single tunnel: The same PDCP PDU is only sent once to one DU, and duplicated and submitted to the corresponding RLC entities in different cell at DU side.
· Multiple tunnels: The different PDCP PDUs are sent to the F1-U and the PDUs are then submitted to the corresponding RLC entities at DU side for specific cells. 
We provide further understanding for the above two options. According to the principle of LTE SC-PTM, for a MBMS session EUTRAN needs to establish the corresponding MTCH logical entity for each cell. For NR PTM transmission, to handle the packets from a shared NG-U tunnel, the corresponding protocol entity (including SDAP + PDCP) should also be established in a gNB CU-UP entity based on PTM radio configuration. Then in the case of multi-cell transmission in a DU, can the SDAP & PDCP protocol entities be allowed to be shared for the related cells in the gNB CU-UP entity? In our understanding, if it is allowed, it is possible to establish the single shared F1-U tunnel for saving F1-U resources, but if not, the multiple shared F1-U tunnels should be established to adapt to different transmission conditions.

Question 1: Do you agree whether the SDAP & PDCP protocol entities for a PTM bearer is allowed to be shared for the related cells in a gNB CU-UP entity is an important technical feature to distinguish the single tunnel option and multiple tunnels option? If not, please provide further clarification.

	Company
	Yes/No
	Comment

	Samsung
	Yes
	PDCP could be shared for cells, as in existing DC or CA. We think we can keep the above agreement so far. Unless there is some issues.

	Lenovo, Motorola Mobility
	Yes
	We agree with the PDCP entity is allowed to be shared for multiple cells. 

	Nokia
	No.
	According to RAN2 one MRB is associated to one cell and only one cell i.e. the PDCP entity of this MRB delivers only for one cell in release 17 standards. The proposal is not technically valid. Please remember that there is no standards support for SFN in release 17.

	ZTE
	Yes
	A same PDCP PDU can be delivered in multiple cells.

	Ericsson
	This all depends
	The question is what “shared” means? Is it about common PDCP SN allocation? Then the answer could be yes.

The RAN2 discussions are led from a UE point of view, so we could be available to discuss this point with an open attitude, but would like to wait for the RAN2 concept to stabilize first.

	 Huawei
	No, depends.
	In case SDAP/PDCP is not shared, different F1-U tunnels has to be used.

But in case SDAP/PDCP is shared, the F1-U tunnel can be shared or individual.
As we know, one F1-U tunnel is shared for the related cells in the same gNB-DU for the same UE with CA operation.  However for CA based PDCP duplication, two F1-U tunnels are established for the shared SDAP and PDCP entities as the PDCP duplication is performed @PDCP entity.  That is, single tunnel or multiple tunnel option depends on which node performs the PDCP duplication, gNB-CU or gNB-DU?


Based on above clarification, for single tunnel option, in the case of multi-cell transmission in a DU, only one PDCP PDU copy from shared SDAP and PDCP protocol entities for same MBS session needs to be sent to F1-U, in this way, it has the following advantages[2][4][8]:

· Resource efficient. Only one tunnel is needed for the corresponding MRB.
· DU can minimize the transmission gap between cells.
· Reduce the signaling overhead in case of bearer setup or modification. A common MBS associated E1/F1 signaling is able to establish and modify the F1-U bearer 

Note 1: for multicast session, the transmission gap between different cells of connected UEs might be solved by PTP leg, but for broadcast session, the transmission GAP effect is not a very critical factor.

Note 2: for multiple tunnels option, the appropriate signaling design seems to be able to reduce the signaling overhead, e.g, a common  MBS associated E1/F1 signaling, and same configuration minimizes duplication.
Question 2: Do you agree with the technical advantages mentioned above? What should be added or deleted?
	Company
	Yes/No
	Comment

	Samsung
	Yes
	We agree the advantages mentioned above. 

	Lenovo, Motorola Mobility
	
	We agree with the first and second advantages.

For the third one, per UE associated may also be needed from MBS bearer setup in F1 and E1 which depends on the discussion on NG bearer management.

	Nokia
	No.
	According to RAN2 one MRB is associated to one cell and only one cell i.e. the PDCP entity of this MRB delivers only for one cell in release 17 standards. The proposal is not technically valid. Please remember that there is no standards support for SFN in release 17. 

	ZTE
	Yes
	Scalability can be added as an advantage. The solution of one shared GTP-U tunnel could apply for the case where PTM transmission is in one or more cells associated with the same DU, without adding/deleting F1-U resources.

	Ericsson
	
	see above

	Huawei
	 Yes
	Regarding Note 2, it seems that “reduce the signaling overhead in case of bearer setup or modification” is not an obvious advantage of the single tunnel option.


On the other hand, for multiple tunnels option, in the case of multi-cell transmission in a DU, the PDCP PDUs from different SDAP and PDCP protocol entities for same MBS session need to be sent to F1-U for specific cells, in this way, it has the following advantages[1][6]:

· Flow control for PTM transmission per cell is simpler.

· SDAP/PDCP configuration for PTM transmission per cell is more flexible.
Question 3: Do you agree with the technical advantages mentioned above? What should be added or deleted?
	Company
	Yes/No
	Comment

	Samsung
	No
	Flow control is per bearer, not per cell. 

	Lenovo, Motorola Mobility
	No
	The discussion on Flow control is pending to the section 3.5. The flow control may be per UE level.

	Nokia
	Yes. 
	There may be some misunderstanding here. There should be one F1-U bearer per MRB per cell to get all the advantages.

	ZTE
	No
	Flow control over F1 for different cells may be not necessary if PDCP SN sync is needed in different gNBs/cells.

SDAP/PDCP configuration for a MBS service needs to be same in different cells if PDCP SN sync is needed.

	Ericsson
	This depends
	I would like to understand the role of flow control for PTM bearers first. Can flow control be applicable for PTM? If we allow differences in scheduling in between cells then the data streams will get out of sync and UEs in mobility will experience glitches.

	Huawei
	Not sure
	Whether SDAP/PDCP configuration for PTM transmission is for per cell depends on RAN2 discussion. 


Besides, if there is other option to be considered for shared F1-U tunnel for only PTM transmission, please elaborate:
· Other option: 
	Company
	Yes/No
	Comment

	
	
	

	
	
	

	
	
	


Finally, according to the above characteristics, which transmission option do you prefer, and why?
	Company
	Yes/No
	Comment

	Samsung
	
	We slight prefer single PTM transmission tunnel for a MBS broadcasting service. But want to re-visit after MRB is decided.

	Lenovo, Motorola Mobility
	
	We prefer option 1 to allow a single tunnel for multiple cells.

	
	
	There should be one F1-U bearer per MRB per cell to get all the advantages.

	ZTE
	
	We prefer to use a single F1-U tunnel for multiple cells for a MRB.

	Huawei
	
	Single tunnel option is preferred because of the listed advantages above. But as mentioned above, only in case SDAP/PDCP is shared which is pending to RAN2. 

	
	
	


3.2 About IP Multicast Transport

According to the discussion of last RAN3 meeting, the following agreement was made:

· Support the method that 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.

But whether IP multicast method is supported or not over F1-U is FFS. According to the company’s contributions, there are different considerations regarding the issue. The proponents of IP multicast transport think it has the following advantages[3][4][8][10][12]:

·  Resource efficient, that is, only one tunnel is needed for the corresponding MRB between different DUs. 
· Aligned with the transport mechanism over NG-U interface（IP multicast method + DL GTP-U Tunnel method） 

Question 4: Do you agree with the technical advantages mentioned above? What should be added or deleted?
	Company
	Yes/No
	Comment

	Samsung
	Yes
	But [3] don’t propose the advantage of IP multicast.

	Lenovo, Motorola Mobility
	
	For the first bullet, different DUs may belong to different IP domains. We are not sure that only one tunnel is can be used for different DUs.

	Nokia
	No.
	In shared delivery, the CU delivers different content per DU and per cell. IP multicast over F1-U does not work.

	ZTE
	Yes
	Similar with NG-U, IP multicast can be supported over F1-U.

	Ericsson
	
	we cannot answer the question right now and suggest to start discussion on all details once the RAN2 concept is stable and all the questions above are answered first.

	Huawei
	Yes
	We see the benefit of IP multicast, but also fine to further discuss based on RAN2 progress.


The opponents of IP multicast transport think it has the following disadvantages [1][6]:

· Multiplexing DDDS from multiple DUs over this common GTP tunnel would create unnecessary complexity. 
· Different SDAP/PDCP configuration across DUs can’t be supported.

Question 5: Do you agree with the technical disadvantages mentioned above? What should be added or deleted?
	Company
	Yes/No
	Comment

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	
	We are not sure IP multicast can be applied to multiple DUs. 

	Nokia 
	Yes.
	

	ZTE
	No
	Same as comments to Question 3

	Huawei
	No
	It is not clear which SDAP/PDCP configuration needs to be different? 


Finally, according to the above characteristics, whether IP multicast method should be supported or not over F1-U, and why?
	Company
	Yes/No
	Comment

	Samsung
	
	No strong view, it is fine to keep both possibilities. If too complex to support IP multicast, can go for F1 tunnel solution.

	Lenovo, Motorola Mobility
	
	We are not sure IP multicast can be applied to multiple DUs. If IP multicast is only for single DU, it could be fine.

	Nokia
	
	In shared delivery, the CU delivers different content per DU and per cell. IP multicast over F1-U does not work. 

	ZTE
	Yes
	We support shared F1-U tunnel can use IP multicast and IP unicast both.

	Huawei
	Yes or FFS
	


3.3 About G-RNTI Allocation

Last RAN3 meeting took a working assumption, yet pending RAN2 progress:

· WA: gNB DU assigns the G-RNTI, pending to RAN2 confirmation.

Regarding the issue, most companies think that G-RNTI Allocation should follows LTE SC-PTM mechanism, i.e, the G-RNTI is per cell, and the G-RNTI can be allocated in the gNB-DU[1][4][6]. 

However, one company think that for SC-PTM mode, the G-RNTI can be allocated in the gNB-DU. For MC-PTM mode, a same G-RNTI is used across multiple cells then it would be better that gNB-CU needs to coordinate the G-RNTI allocation for multiple cells[10]. 

Question 6: Do you agree that the gNB-DU to assign the G-RNTI?
	Company
	Yes/No
	Comment

	Samsung
	
	We can keep that WA unchanged. Still pending to RAN2.

	Lenovo, Motorola Mobility
	
	Depending on whether MC-PTM is supported or not. 

	Nokia
	Yes. 
	MC-PTM does not exist in release 17 standards.

	ZTE
	Yes
	Agree with Nokia. In NR, the RNTI related configuration is made by gNB-DU. It is reasonable for MBS to follow this principle.

	Ericsson
	wait for RAN2
	

	Huawei
	Yes
	G-RNTI allocation should be aligned with C-RNTI allocation. It is FFS whether the G-RNTI should be aligned for the multiple cells case, at least in Rel-17 seems not necessary. 


3.4 About MBS Context over F1/E1

According to the discussion of last RAN3 meeting, the following agreements for MBS context were made:

· Agree to have MBS Session Start/Release procedure for Broadcast over NG but naming is FFS.
· Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU

· Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP
· F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress

Broadcast session and multicast session might have different signaling procedures over NG interface, similarly, the two types of sessions also need to be considered separately over F1/E1 interface. For example, for a broadcast session, the MBS context and F1 shared tunnel can reuse the same procedures, while for a multicast session, they need to be considered separately.

For a broadcast session, to establish the corresponding MBS context and shared F1-U/NG-U tunnel, there are two options to be discussed: 

· Option 1: non-UE associated F1/E1 procedures 
· Option 2: UE associated F1/E1 procedures
Question 7: Which option do you prefer to setup the corresponding MBS context and shared F1-U/NG-U tunnel for a broadcast session?
	Company
	Yes/No
	Comment

	Samsung
	Option 1
	For broadcasting, option 1 is the only choice, since UEs may stay in idle to receive MBS. There is no UE associated E1/F1 procedure in that case.

	Lenovo, Motorola Mobility
	Option 1
	

	Nokia
	Option 1
	For broadcast only.

	ZTE
	Option 1
	

	Ericsson
	
	this is the least important thing to discuss

	Huawei
	Option 1 
	For broadcasting, option 1 is the only choice.


If option 1 is chosen, the non-UE associated procedure needs to be considered. Specifically, a new type of signaling connection should be introduced as suggested in [8], e.g,“MBS-session-associated signalling”, which is also applicable for a multicast session.

Question 8: Do you agree to introduce a new type signaling connection over F1/E1 for a MBS session?
	Company
	Yes/No
	Comment

	Samsung
	Yes.
	We agree to use MBS Session Start for broadcasting in last meeting, so it is nature there will be a session associated signaling. 

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	No.
	The non-UE associated message needs to include the relevant MBS Session ID of course. However, it is not needed to define a new specific signaling connection type as such.

	ZTE
	Yes
	Agree with Samsung and Lenovo. For F1/E1 interface, the current non-UE associated procedure are mostly used for interface management. They are not suitable for MBS configuration which may be dynamic for each MBS service.

	Ericsson
	
	alignment with other interfaces would be nice

	Huawei
	No
	Agree with Nokia


If option 1 is chosen, according to the contribution[8],to introduce the following F1AP procedures for MBS :

-
MBS Context setup procedure

-
MBS Context Release Request (gNB-DU initiated) procedure

-
MBS Context Release (gNB-CU initiated) procedure

-
MBS Context Modification (gNB-CU initiated) procedure

-
MBS Context Modification Required (gNB-DU initiated) procedure
And according to the contribution [7],to introduce the following E1AP procedures for MBS:

-
MBS Bearer Context Setup procedure

-
MBS Bearer Context Modification (gNB-CU-CP initiated) procedure
-
MBS Bearer Context Modification Required (gNB-CU-UP initiated) procedure
-
MBS Bearer Context Release (gNB-CU-CP initiated) procedure

-
MBS Bearer Context Release Request (gNB-CU-UP initiated) procedure
Question 9: Do you agree to introduce these F1AP/E1AP procedures for a broadcast session? If there are any other information, please elaborate.
	Company
	Yes/No
	Comment

	Samsung
	Yes
	We agree to introduce F1/E1 session start/stop for broadcasting, as showed in [1] and [2]. We are fine to introduce MBS Modification as well.  For other procedure, e.g. gNB-DU/CU-UP initiates MBS Release, we think it is not needed for broadcast.

	Lenovo, Motorola Mobility
	
	Too early to discuss.

	Nokia
	Partly
	Only CU-CP initiated ones for broadcast only.

	ZTE
	Yes
	

	Ericsson
	?
	do we have already all the pieces in place to decide this question?

	Huawei
	FFS
	Seems fine, but can wait.


For a multicast session, to establish the corresponding MBS context, there are two options to be discussed: 

· Option 1: non-UE associated F1/E1 procedures 
· Option 2: UE associated F1/E1 procedures
Question 10: Which option do you prefer to setup the corresponding MBS context for a multicast session?
	Company
	Yes/No
	Comment

	Samsung
	
	We think the similar mechanism will be used in F1/E1 as in NG. We prefer wait for the decision in Ng, then E1/F1 will follow.

	Lenovo, Motorola Mobility
	
	To align with NG interface. 

	Nokia
	Option 2
	

	ZTE
	Option 1
	Both options work. However, if CU-CP determines to modify the MBS context or requests DU/CU-UP to release resource due to MBS session deactivation required by 5GC,  option 2 has less signaling overhead than option 1 because CU-CP just sends one F1/E1 message to DU/CU-UP.

	Ericsson
	
	alignment with other interfaces would be nice

	Huawei
	Option 2
	For example, UE associated signaling, i.e., UE/bearer context modification procedure, can be utilized for the setup of the MBS session/MRB.


For a multicast session, to establish the shared F1-U/NG-U tunnel, there are two options to be discussed: 

· Option 1: non-UE associated F1/E1 procedures 
· Option 2: UE associated F1/E1 procedures
Question 11: Which option do you prefer to establish the shared F1-U/NG-U tunnel for a multicast session?
	Company
	Yes/No
	Comment

	Samsung
	
	As Q10.

	Lenovo, Motorola Mobility
	
	To align with NG interface.

	Nokia
	Option 2
	

	ZTE
	Option 1
	The establishment of shared F1-U/NG-U tunnel can be performed together with MBS context setup, so we prefer option 1. 

	Ericsson
	
	alignment with other interfaces would be nice

	Huawei
	Option 1
	For example, multicast distribution setup procedure shall be introduced to setup the shared GTP-U tunnel for the MBS session/MRB.


3.5 About MBS User Plane Protocol of F1-U
According to the contribution [11], to support shared F1-U tunnel, there are two potential user plane protocol solutions to be considered:

· Solution 1: Using a dedicated GTP-U tunnel for the per individual UE control information.

· Solution 2: Using the shared GTP-U tunnel for the per individual UE control information

Question 12: Which solution do you prefer to enhance NR user plane protocol for MBS?
	Company
	Yes/No
	Comment

	Samsung
	
	FFS, it is related to the user plane protocol. Pending to RAN2 decision.

	Lenovo, Motorola Mobility
	
	For this meeting, we may need to confirm whether per individual UE flow control is needed for the shared tunnel first. Then we discuss the potential solutions later.

	Nokia 
	Solution 1
	However this pint is linked to the above decisions.

	ZTE
	
	Agree with Samsung. User plane protocol for MBS over Uu, which may impact the control information, is not clear.

	Ericsson
	
	this is dependent on many other yet open aspects 

	Huawei
	FFS
	It is FFS whether the individual UE control information is still applied when a shared GTP-U tunnel is established for the MRB.


3.6 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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