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1 Introduction

CB: # 102_MBS_F1-E1bearerMgmt

- (ZTE)

There is only 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), separated F1-U for the UE is established to transmitted 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.

Agree the TP to 38.401 BL CR  and 38.474 BL CR in R3-21XXX[1], if Proposal 1 and Proposal 3 are agreed.

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).

It is proposed to 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.

- (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.

no standards support for IP multicast over F1; 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. 

- (CATT)

The F1-U tunnel option per MRB per cell should be considered as baseline.

The shared F1-U tunnel option for multiple cells can be further studied in conjunction with other direction (e.g, MC-PTM) in RAN2.

consider F1-U unicast tunnel option as the baseline solution.

feasibility of IP multicast over F1-U can be further studied after the discussion of RAN2 on MBS architecture design.

consider gNB-DU allocating G-RNTI per cell as the baseline solution.

Other options (e.g, for MC-PTM) can be further studied after the discussion of RAN2.

- (SS)

agree MBS Session Start/Release procedure for broadcast service in F1. 

For multicast service, provide the MBS Session id, QoS profile from gNB-CU to gNB-DU via UE dedicated messages.

Define a new IE in UE dedicated message to configure PTP leg and PTM leg for multicast service in F1 interface.

- (E///)

Define in F1AP control of MBS Session Resource Contexts which may contain multiple QoS flows mapped to multiple MRBs.

The following gNB-CU-CP triggered F1AP procedures are proposed: MBS Session Resource Context Setup, MBS Session Resource Context Modification, MBS Session Resource Context Release.

Include UE join information within the F1AP UE Context signaling.

DL flow control is applied for MRBs as defined in TS 38.425, potential additions or restrictions may be further looked at.

One F1-U bearers is established per cell per MRB.

Only unicast transport is applied for F1-U bearers established for an MRB.

Current status of RAN2 discussions does not reveal further F1 functional impact. It is proposed to wait for further input.

Define in E1AP control of MBS Session Resource Contexts which may contain multiple QoS flows mapped to multiple MRBs.

The following gNB-CU-CP triggered E1AP procedures are proposed: MBS Session Resource Context Setup, MBS Session Resource Context Modification, MBS Session Resource Context Release.

Introduce E1AP functions to establish a forwarding tunnel with the possibility to perform either per MRB or per MBS Session Resource data forwarding towards non-supporting NG-RAN nodes (to name a typical scenario).

- (Len,Moto)

The F1AP UE Context Modification procedure is used for the multicast radio bearer establishment.

A common MRB ID or MRB context ID should be allocated by the gNB-CU so that the gNB-DU can identify the resource and shared GTP-U tunnel for the MRB PTM transmission.

E1AP Bearer Context Setup and Modification procedures are used for the MRB context setup over E1 interface.

Assuming dynamic PTM and PTP Switching function resides in gNB-DU, 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.

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.

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

discuss the potential user plane protocol enhancements, e.g. on how to carry per individual UE control information, in case of a shared tunnel is used between gNB-CU and gNB-DU.

- (HW,CBN)

Legacy UE-associated E1AP and F1AP procedures could be reused to setup the MRB for multicast; enhancing the DRB with MBS info or introducing a new MRB subjects to RAN2 progress.

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

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

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

Support IP multicast method for the shared F1-U transport for multicast and broadcast services.

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

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

To support Shared E1-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, it could be the same procedure to setup shared NG-U transport, or another new procedure.

If the NR user plane functions are applied to NR MBS, per UE F1-U tunnel shall be established.

To support the UE dedicated F1 tunnel for MBS transmission, legacy UE-associated F1AP procures could be applied, i.e. UE Context Modification procedure.

To support the UE dedicated E1 tunnel for MBS transmission, legacy UE-associated E1AP procures could be applied, i.e. Bearer Context Modification procedure.

Support Per Cell Shared F1-U Tunnel as the baseline, and further discuss whether per DU shared F1-U tunnel can be used or not after SA3 progress.

To set up the MRB for broadcast over E1/F1 interface, non-UE associated F1/E1 procedures are needed.

For broadcast session, the shared F1-U/NG-U tunnel shall be established using non-UE associated procedures, signaling is FFS.

- (CMCC)

Support a single F1-U tunnel established for the same MBS session serving multiple cells in one DU.

No strong point on introducing IP multicast since the complexity caused by DDDS from multiple DUs over one common GTP-U tunnel and challenges in actual deployment.

Compared to MC-PTM mode, G-RNTI allocation in NR for multiple cells needs FFS.

For a broadcast session, non-UE associated F1/E1 procedures is applied to setup the MBS context and F1-U/NG-U tunnel.

For a multicast session, corresponding MBS context and shared F1-U/NG-U tunnel are aligned with NG interface.

- Chair: Seems some consensus on: single F1-U tunnel also per multiple cells, reusing current DL flow control, using multicast, reusing legacy F1AP/E1AP procedures (ctxt/bearer ctxt) for MRB handling, introducing specific procedures for transport setup? Suggest splitting work among companies for F1AP, E1AP, st2

(CATT - moderator)

Summary of offline disc R3-212706
2 For the Chairman’s Notes

To be added.
3 Discussion

3.1 Shared F1-U tunnel establishment for Broadcast and multicast serivce
At RAN3#110-e meeting, the following agreement was made:

· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session
According to the company's contributions, there are still different views on the two options for shared F1-U Tunnel, which are listed below:

· 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. 
According to the company's contributions and the summary of last RAN3 meeting [13], for single tunnel option, it has the following advantages [8][10][12]:

· Resource efficient. Only one tunnel is needed for the corresponding MRB.
· Minimized transmission gap between cells and different modes. In cases of intra-DU mobility, the reception gap or "out of sync" can be minimized if a single tunnel is used
· Signaling overhead reduction in case of bearer setup or modification. A common MBS associated E1/F1 signaling is able to establish and modify the F1-U bearer.
· Scalability. There might be more than one PTP transmission and more than one PTM transmission in same cell or different cell associated with the same DU

Rapporteur's comments: For bullet 1, it is apparent. But for the second bullet, it seems not logical, since the channel condition over Uu interface is different for different cells, even though F1-U is shared, it does not mean that the transmission rate over Uu interface between different cells is same. For the third bullet, the parameters related to the F1-U tunnel mainly include DL tunnel address information and PDCP/SDAP configuration information, for single tunnel option, only one set of configurations needs to be setup or modified, so there is a bit of information element saving over multiple tunnel option, but it also limits the flexibility of configuration. 

Question 1: Please give your opinion, which of the above bullets can be recognized as advantage for support of single tunnel option? Why?
	Company
	Bullet 1/2/3/4/?
	Comment

	Nokia
	Bullet 1
	

	ZTE 
	All
	Bullet 1 & Bullet 4.
- This can already help us make the decision. Maximum no. cells that can be served by a gNB-DU is 512. Do we really need to send the exact same PDCP PDU 512 times? 

- This answer applies to Bullet 4 as well in case there are more than one PTP or PTM instances in one cell. Do we really need to send the exact same PDCP PDU more than 512 times? Don't think any MNOs would be happy about this.
Bullet 2.

- for single tunnel, coordination is possible for all concerned cells to do the scheduling based on the slowest cell to the exact same PDCP PDUs.
- for multiple tunnels solution, assume there is a DDDS mechanism applied to each cell for each tunnel to do the flow control based on each cells channel condition, there will be zero coordination among cells even in the same DU to do the "sync" to minimize the gap. If you say there can still be coordination based on the PDCP SN from different tunnels, why not single tunnel in the first place?

Bullet 3.

- A single signaling work for all cells, e.g, only one logic connection between the DU and CU is setup for one MBS session. 

- Do we really need 512 logic connections or more?


	Samsung
	
	It is better to use 1-1 mapping between the MRB and F1 tunnel. 

	CATT
	Bullet 1,3
	For Bullet 2, in case of 512 cells within a DU, does DU use the slowest cell as the baseline of the transmission for the MBS session? and if one cell is completely congested, it may be dangerous. In addition, the existing PDCP retransmission mechanism can compensate for the issue of PDCP SN out of sync. So, it should not be considered as a definite advantage. For bullet 4, it is a characteristic of any many-to-one relationship itself, there is no apparent performance gain. 

	LG
	Bullet 1 and 3
	

	Ericsson
	None
	do we know already what the requirements of that F1-U resource and related functions are? if flow control is requested, then I guess it should be a per cell tunnel. Don’t exaggerate the number of supported cells.

There are also questions to be answered w.r.t to ptp mode and how to map this to F1-U resources. RAN2 discussions are not finalized so far.

	Qualcomm
	
	Each MRB should have one F1-U tunnel. MRB is cell specific. So, we have to use the multiple tunnel solution.

	Huawei
	Bullet 1
	For Bullet 2, the "out of sync" issue highly depends on the transmission over radio interface, instead of the F1 interface. 

For Bullet 3, it seems that “reduce the signaling overhead in case of bearer setup or modification” is not an obvious advantage of the single tunnel option, as there is only one F1-C between the CU and DU. Local MBS is FFS. 


On the other hand, according to the company's contributions and the summary of last RAN3 meeting [13], for multiple tunnels option, it has the following advantages [1][4][6][9]:

· Flow control for PTM transmission per cell is simpler.

· SDAP/PDCP configuration for PTM transmission per cell is more flexible.

· Avoid potential security issue. In case security is located in RAN, different PDCP entities will be established for different cells at DU, per cell F1-U tunnel has to be used.

Rapporteur's comments: For bullet 1, it is a critical issue to be solved in case flow control for PTM transmission is applied. For the second bullet, if no separate encryption and compression requirements for different cells, anyway, for same MBS session, the mapping relationship between flow and MRB may be consistent in some cases. For the third bullet, it depends on the progress of SA3.

Question 2: Please give your opinion, which of the above bullets can be recognized as advantage for support of multiple tunnel option? Why?
	Company
	Bullet 1/2/3/?
	Comment

	Nokia
	Bullet 1
	

	ZTE
	None.
	about flow control

- The reason we do Flow control is make sure CU is not sending too much data to DU such that it is beyond what DU can afford.

- if a single tunnel and a single buffer at DU based on the slowest cell can do the job, why bother sending the exactly same PDCP PDU multiple times with unnecessary flow control on each tunnel.

- assume data is already available at DU (e.g., max_PDCU_SN = x), why bother slowing down other tunnel of the slower cells?

- a common buffer makes things way easier.

about SDAP/PDCP configuration

- this is what we aimed for since the beginning.

- we wanted the same PDCN SN applies to all cells and all transmissions at least in one CU.
about security issues.

- again, this is a proof that AS layer security issue bring more trouble than we have expected.

- lets wait for SA3's input before we consider it a real issue.


	Samsung
	
	It is better to use 1-1 mapping between the MRB and F1 tunnel.

	CATT
	Bullet 1, 2, 3 (rely on SA3)
	In our understanding, the purpose of flow control is to limit the transmission rate over Uu interface, considering the channel condition at different cells are different, then different policies should be adopted separately. Additionally, a common buffer should be located in CU, the buffer for DU is only a temporary buffer to transfer  RLC SDUs, they should not be shared between different cells. 

	LG
	Bullet 1 and 2
	Bullet 3 can be considered depending on progress of SA3.

	Ericsson
	1 and 2
	3 is out of question, as far as we are informed

	Qualcomm
	1 and 2
	

	Huawei
	Bullet 3
	For Bullet 3, SA3 has not decided whether the security is located at RAN node or not. In case security is located in RAN, different PDCP entities will be established for different cells at DU, per cell F1-U tunnel has to be used. 

We shall agree the multiple shared F1 tunnel mechanism as baseline, and leave the single shared F1 tunnel FFS. 




Furthermore, based on the analysis above, DL flow control for PTM transmission is critical issue to be solved, if DL flow control for PTM transmission is applied, how to design the flow control mechanism will have big impact on shared F1-U tunnel transport.

Question 3: Do you agree that DL flow control for PTM transmission should be applied in R17? Why?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	ZTE
	No
	Based on a single tunnel solution, the legacy DL flow control applies without any spec impacts.

DU just feedback based on the progress of the slowest cell, or any other suitable value, based on network implementation.

	Samsung
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Ericsson
	
	we don’t know yet for sure. In case of doubt rather “yes”.

	Qualcomm
	Yes
	

	Huawei
	Yes
	The flow control could be applied on per cell/DU basis. 


Question 3bis: If Q4 is Yes, how should the DL flow control mechanism for PTM transmission be designed? per DU, per cell or per UE? Why?
	Company
	Yes/No
	Comment

	Nokia
	Per cell
	

	ZTE
	per DU
	per DU is good enough, simple and efficient.

	Samsung
	Per MRB, per F1-u tunnel
	

	CATT
	Per cell
	Since it is discussed per MRB, the default is also per MRB.

	LG
	Per cell
	Per MRB should be also considered.

	Ericsson
	rather per cell
	

	Qualcomm
	Per MRB
	Implies per cell

	Huawei
	Per cell/ DU
	


Additionally, according to the company's contribution and the summary of last RAN3 meeting [13], for LTE SC-PTM, EUTRAN needs to establish one MTCH logical entity per cell per MBMS session. 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 based on PTM radio configuration. Then in the case of multi-cell transmission within a DU, the simplest design is reusing LTE SC-PTM principle as much as possible, the whole PTM radio configuration (including SDAP & PDCP + RLC/MAC/PHY) are configured per cell within a DU, not per DU. That is, there is a one-one mapping between an MRB in the radio and an F1-U tunnel [1]. 

Question 4: Please give your opinion on whether to support one-one mapping between an MRB in a cell and a shared F1-U tunnel? Why?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	As explained in 1660, we support one shared NG-U tunnel per MRB per cell.

	ZTE
	No
	the tunnel should be per DU per MRB based on above discussion.

	Samsung
	Yes
	We think there is 1-1 mapping between MRB and F1-U tunnel. 

	CATT
	Yes
	

	LG
	Yes
	

	Ericsson
	???
	I hope we know already sufficiently the properties of an MRB. (think of the open ptp discussions)

	Qualcomm
	Yes
	

	Huawei
	Yes
	The one-one mapping is more flexible for the NW configuration and radio transmission.

We’d better to consider to this support one-one mapping between an MRB in a cell and a shared F1-U tunnel as a baseline for now. 


Finally, according to the above characteristics, there are three possible choices：

1. Only multiple tunnel option is considered for a shared F1-U tunnel involving multiple cells of the same DU
2. Only single tunnel option is considered for a shared F1-U tunnel involving multiple cells of the same DU
3. Both options are supported, but specific application depends on network deployment.

Question 5: Which choice do you prefer, and why?
	Company
	Choice 1/2/3
	Comment

	Nokia
	Option 1.
	

	ZTE
	Option 2.
	

	Samsung
	 Option 1
	

	CATT
	Option 1
	

	LG
	Option 1
	

	Ericsson
	
	as few options a possible.

	Qualcomm
	Option 1
	

	Huawei
	Option 3.
	


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

	Nokia
	No
	No other option.

	
	
	

	
	
	


3.2 IP Multicast Transport support for Broadcast and Multicast service
At RAN3#110-e 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.

According to the company’s contributions and the summary of last RAN3 meeting [13], there are still different considerations regarding whether IP multicast method is supported or not over F1-U. The proponents of IP multicast transport think it has the following advantages [4][8][10]:

·  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） 

Rapporteur’s comments: Although F1-U resource can be optimized, but if DL flow control is applied, more unnecessary complexity would be introduced.

Question 6: Please give your opinion, which of the above bullets can be recognized as advantage for support of IP multicast method? Why?
	Company
	Bullet 1/2/?
	Comment

	Nokia
	Bullet 1
	

	ZTE
	Both
	

	CATT
	Both
	

	LG
	Both
	

	Ericsson
	none
	is it possible to deploy multicast transport with different payloads? Is it possible deploy multicast and UL control traffic for 38.425 ?

	Qualcomm
	Both
	

	Huawei
	Both
	


On the other hand, the opponents of IP multicast transport think it has the following disadvantages [1][6][9][13]:

· Multiplexing DDDS from multiple DUs over this common GTP tunnel would create unnecessary complexity. 
· SDAP/PDCP configuration across DUs has to be consistent, which is not flexible, and has potential security issue.

Rapporteur's comments: Bullet 1 is a critical issue to be solved in case flow control for PTM transmission across DUs is applied. For the second bullet, similar as Q4 above, for the same MBS session, the mapping relationship between flow and MRB across DUs may be consistent in some cases. Additionally, security issue depends on the progress of SA3.

Question 7: Please give your opinion, which of the above bullets can be recognized as disadvantage for support of IP multicast method? Why?
	Company
	Bullet 1/2/?
	Comment

	Nokia
	Bullet 1
	

	ZTE
	None
	

	CATT
	Both
	

	Ericsson
	bullet 1
	

	Qualcomm
	Bullet 1
	

	Huawei
	Bullet 1 & 2 for multicast 
	For broadcast service, the disadvantages mentioned in Bullet 1 & 2 are not obvious. As there is not feedback for broadcast service, the DDDS is relatively simple no matter it is on the basis per DU or multiple DUs. 

For multicast service, as the PTP/PTM DL transmissions for different UEs might be different, DDDS on multiple DUs basis will increase the complexity significantly. The identical configuration of the SDAP/PDCP across DUs will introduce too much constraints for multicast service. 




Finally, according to the above characteristics, RAN3 needs to discuss whether IP multicast method should be supported or not over F1-U?

Rapporteur’s comments: According to the company’s contributions and the summary of last RAN3 meeting [13], 4 companies expressed that IP multicast method for different DUs should not be supported in R17, 3 companies have not strong views, 3 companies support the method. Considering that there are many potential issues in case of using IP multicast over F1-U, it is proposed for RAN3 to firstly consider not support of F1-U multicast tunnel option as WA, and keep further study for IP multicast method, e.g, DL flow control design.
Question 8: Do you agree to consider not support of F1-U multicast tunnel option as WA, and keep further study for IP multicast method, e.g, DL flow control mechanism? 

	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	ZTE
	No
	both can be supported.

	Samsung
	
	We are fine to not support IP multicast in F1-u.

There is confusion for Q8. If we agreed not to support IP multicast, why keep further study for DL flow control mechanism for IP multicast?

	CATT
	Yes
	Considering this proposal results in only one WA, so it is possible to investigate IP multicast in the future.

	LG
	No
	IP multicast method should be also considered.

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Huawei
	Yes
	We could leave IP multicast FFS. 


3.3 G-RNTI Allocation for Broadcast and Multicast service
RAN3#110 meeting took a working assumption, yet pending RAN2 progress:

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

According to the company's contributions and the summary of last RAN3 meeting [13], 6 companies think that G-RNTI Allocation should follows LTE SC-PTM mechanism, i.e, the G-RNTI can be allocated in the gNB-DU [1][4][6][9]. 

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]. 
Rapporteur's comments: So far, there are many companies that fully accept this option, and some companies expressed it is pending to RAN2. So Rapporteur proposes to consider gNB DU assigns the G-RNTI as baseline and further study is pending RAN2 progress.

Question 9: Do you agree that consider gNB DU assigns the G-RNTI as baseline, and further study is pending to RAN2?  If no, please give your reasons？

	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Ericsson
	Yes
	as a WA

	Qualcomm
	Yes
	Agree with Ericsson

	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 Broadcast Context Management over F1/E1

At RAN3#110-e 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
Rapporteur's comments: According to the summary of last RAN3 meeting [13], all companies agreed that using non-UE associated F1/E1 procedures to setup the corresponding MBS context and shared F1-U/NG-U tunnel for a broadcast session. So it is proposed to consider this option as an agreement in this meeting.

Rapporteur’s proposal: Using non-UE associated F1/E1 procedures to setup the corresponding MBS context and shared F1-U/NG-U tunnel for a broadcast session.

Question 10: If there are any comments on Rapporteur's proposal above, please provide it below：

	Company
	Yes/No
	Comment

	Nokia
	OK
	

	ZTE
	OK
	

	Samsung
	OK
	It is previous agreed.

	CATT
	OK
	

	LG
	OK
	

	Ericsson
	Q is unclear
	for sure it cannot be UE-associated, the question is rather, how to denote the signalling association: by means similar to the UE associated signalling or via different means?

	Qualcomm
	OK
	

	Huawei
	OK
	


If option 1 is chosen, some signaling details may be considered.

1) Specifically, a new type of signaling connection over F1/E1 should be introduced as suggested in [8], e.g,“MBS-session-associated signalling”, which is associated to one MBS session (e.g., broadcast session). 
Question 10.1: Do you agree to introduce a new type signaling connection over F1/E1 for a MBS session?
	Company
	Yes/No
	Comment

	Nokia
	No
	Don’t see the need. We should just provide the involved MBS Session ID.

	ZTE
	Yes
	

	Samsung
	
	For broadcast service, seems it is needed. 

	CATT
	No strong opinion
	MBS session ID could be used

	LG
	No
	Same view with Nokia.

	Ericsson
	YES
	we need for sure a means to denote the signalling association for the MRB context, there is no doubt about that, Q is how it would look like.

	Qualcomm
	
	Let’s wait for the conclusion of NG procedure. We can do the same as NG session management procedures.


	Huawei
	No
	Seems no need, as the procedures are not defined on MBS session basis. 


2) According to the company contribution [10], a common MRB ID or MRB context ID should be allocated by the gNB-CU so that the gNB-DU can identify the resource and shared GTP-U tunnel for the MRB PTM transmission. So it is proposed : 

· A common MRB ID or MRB context ID should be included in the non-UE associated F1AP procedure.
Question 10.2: Do you agree to the proposal above? Why?

	Company
	Yes/No
	Comment

	Nokia
	OK
	

	ZTE
	OK
	

	Samsung
	OK
	

	CATT
	OK
	

	LG
	OK
	

	Ericsson
	
	we would rather prefer a both-way duplet, as for UE associated signalling

	Qualcomm
	OK
	

	Huawei
	OK
	


According to the company's contributions, for broadcast session, 4 companies proposed to introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. 

Question 11: Do you agree to introduce the following gNB-CU-CP triggered F1AP procedures for broadcast session : MBS Context Setup, MBS Context Modification, MBS Context Release? Why?

	Company
	Yes/No
	Comment

	Nokia
	OK
	

	ZTE
	OK
	

	Samsung
	OK
	Message name is FFS. 

	CATT
	OK
	

	LG
	OK
	

	Ericsson
	OK 
	why not? ;-) but naming is weird and should be FFS and we should check whether alignment between multicast and broadcast is possible.

	Qualcomm
	OK
	

	Huawei
	OK
	


According to the company's contributions, for broadcast session, 4 companies proposed to introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. 

Question 12: Do you agree to introduce the following gNB-CU-CP triggered E1AP procedures for broadcast session : MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release? Why?

	Company
	Yes/No
	Comment

	Nokia 
	Partly OK
	Modification FFS.

	ZTE
	OK
	

	Samsung
	OK
	

	CATT
	OK
	

	LG
	OK
	

	Ericsson
	OK
	why not? ;-) but naming should be FFS and we should check whether alignment between multicast and broadcast is possible.

	Qualcomm
	OK
	

	Huawei
	OK
	


Additionally, similar as UE context management procedure, for broadcast session, 2 companies proposed to introduce the following gNB-DU triggered F1AP procedures: MBS Context Modification, MBS Context Release.

Question 13: Do you agree to introduce the following gNB-DU triggered F1AP procedures for broadcast session : MBS Context Modification, MBS Context Release? Why?

	Company
	Yes/No
	Comment

	Nokia
	No
	Need further justification.

	ZTE
	Yes.
	

	Samsung
	No
	Need to show the use case.

	CATT
	Yes
	

	LG
	No
	Need further justification. 

	Ericsson
	
	The Release procedure should be for sure introduced. The DU should have the right asking the CU to get rid of resources.

Modification depends on further discussions.

	Qualcomm
	No
	

	Huawei
	Yes
	


For broadcast session, 2 companies proposed to introduce the following gNB-CU-UP triggered E1AP procedures: MBS Bearer Modification, MBS Bearer Release. 

Question 14: Do you agree to introduce the following gNB-CU-UP triggered E1AP procedures for broadcast session : MBS Bearer Modification, MBS Bearer Release? Why?

	Company
	Yes/No
	Comment

	Nokia
	No
	Need further justification.

	ZTE
	Yes
	

	Samsung
	No
	

	CATT
	Yes
	

	LG
	No
	

	Ericsson
	FFS
	

	Qualcomm
	FFS
	

	Huawei
	Yes
	


For the above proposals, different names are introduced in company’s CRs, as follows:
· MBS session start/update/stop

· MBS Session Resource Context Setup/Modification/Release;

· MBS Context/Bearer Setup/Modification/Release

Question 15: For the non-UE associated F1/E1 procedures to setup/modify/release the corresponding MBS context and shared F1-U/NG-U tunnel for a broadcast session, which name do you prefer？

	Company
	Name 1/2/3/？
	Comment

	Nokia
	Align 23.247.
	Please align with TS 23.247.

	ZTE
	Align 23.247.
	

	Samsung
	
	No strong view. Alignment is fine.

	CATT
	
	Alignment is fine.

	LG
	
	Alignment is fine.

	Ericsson
	
	naming should make sense, but we don’t have the full picture yet

	Qualcomm
	
	No strong view

	Huawei
	Align 23.247.
	


3.5 Multicast Context Management over F1/E1

For a multicast session, to establish the corresponding MBS Bearer, according to company’s contributions, there are two options to be discussed: 

· Option 1: Define new non-UE associated F1/E1 procedures 
· Option 2: Reuse UE-associated E1AP and F1AP procedures
Rapporteur's comments: According to the summary of last RAN3 meeting [13], most companies thought that how to establish the corresponding MBS context for multicast service is aligned with NG interface.

Question 16: Which option do you prefer to setup the corresponding MBS Bearer for a multicast session?
	Company
	Option 1/2/?
	Comment

	Nokia
	Option 2.
	

	ZTE
	Option 1.
	Care shall be taken whether NG interface can be the reference.

	Samsung
	Option 2
	

	CATT
	
	Aligned with NG interface

	LG
	Option 2
	

	Ericsson
	
	first, for sure such protocol function cannot be UE-associated, the question is rather, how to denote the signalling association. 

then overloading existing procedures with additional functions is for sure not a brilliant idea

naming and details are FFS

	Qualcomm
	
	Agree with CATT

	Huawei
	Option 2
	As detailed in our paper, R3-212436, UE-associated E1AP and F1AP procedures could be reused. 


If the answer of Q16 is option 2, some signaling details may be considered.

1）According to the company contribution [2][4], currently there are two options to setup the MRB for multicast session over F1AP/E1AP : 

· Option 1: Enhance DRB by adding MBS info;

· Option 2: Introduce new IE to configure the MRB;

Question 16.1: Which option do you prefer to setup the MRB for multicast session over F1AP/E1AP?
	Company
	Option 1/2/?
	Comment

	Nokia
	FFS
	

	ZTE
	Option 2.
	

	Samsung
	Option 2 for F1
	It is possible to define a new IE. Since all the existing DRB list are OP IEs. But for E1, it is difficult, since existing DRB list is MP.

	CATT
	FFS
	

	LG
	FFS
	

	Ericsson
	FFS
	

	Qualcomm
	Option 2
	

	Huawei
	FFS
	It subjects to RAN2 progress.


2）According to the company contribution [9], to receive MBS traffic via the ptp-leg, the DU is interested to know the membership of UEs for an MBS Session. So it is proposed : 

· Include UE join information within the F1AP UE Context signalling
Question 16.2: Do you agree to the proposal above? Why?

	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	ZTE
	No
	Can be as part of MBS context from CU to DU.

No need to have another separate signaling for the join procedure.

This is why we should pay more attention whether NG interface can be referred.

	Samsung
	
	MBS information will be included in F1AP UE context signaling. This information indicates UE has joined a MBS service. 

	CATT
	
	Aligned with NG interface

	LG
	
	Similar view with Samsung.

	Ericsson
	Yes
	also for other reasons

	Qualcomm
	Yes
	

	Huawei
	Yes/ No 
	We agree that the DU shall be acknowledged UE’s MBS interest. 

Referring to the NG interface, there is association between the MBS and per UE PDU session. In F1AP, the similar mechanism could be applied to associate the MBS context and UE context. 


For a multicast session, to establish the shared F1-U tunnel, according to company’s contributions, there are two options to be discussed: 

· Option 1: A non UE associated Class1 F1AP/E1AP procedure, e.g. named as Multicast Distribution Setup procedure 
· Option 2: Reuse UE associated F1/E1 procedures
Rapporteur's comments: According to the summary of last RAN3 meeting [13], most companies thought that how to establish the shared F1-U tunnel for multicast service is aligned with NG interface.
Question 17: Which option do you prefer to establish the shared F1-U tunnel for a multicast session?
	Company
	Option 1/2/?
	Comment

	Nokia
	Option 2
	

	ZTE
	Option 1, but
	name FFS, procedure FFS.

	Samsung
	
	Align with Ng interface.

	CATT
	
	Aligned with NG interface

	LG
	
	Aligned with NG interface.

	Ericsson
	
	first, for sure such protocol function cannot be UE-associated, the question is rather, how to denote the signalling association. 

then overloading existing procedures with additional functions is for sure not a brilliant idea

naming and details are FFS

	Qualcomm
	
	Aligned with NG interface

	Huawei
	Option 1 and 2
	


For a multicast session, per UE F1-U tunnel may be established for PTP transmission. According to company’s contributions [4][8][10], there are two options to be discussed: 

· Option 1: F1-U shared tunnel is used for PTM transmission only 
· Option 2: F1-U shared tunnel is used for both PTM and PTP transmission
Question 18: Which option do you prefer for PTP transmission of a multicast session over F1-U? Why?

	Company
	Option 1/2/?
	Comment

	Nokia
	Option 1
	Keep it simple.

	ZTE
	
	depends on what the PTP tunnel is for.

- for initial tx, a shared tunnel works.

- for re-tx, separate tunnel.

	Samsung
	Option 1
	

	CATT
	Option 1
	

	LG
	Option 1
	

	Ericsson
	FFS
	along current RAN2 discussions status, no F1-U function is needed, we should revisit this discussion once RAN2 discussions are stable

	Qualcomm
	Option 1
	

	Huawei
	Option 2
	If CU makes decision on PTP/PTM transmission for a UE, the F1-U shared tunnel could be used for PTM only and/or both PTM and PTP transmission.

If DU makes decision on PTP/PTM transmission, the F1-U shared tunnel could be used for PTM only and/or both PTM and PTP transmission.



For a multicast session, to establish the shared NG-U tunnel, correspondingly specification impact on E1AP needs to be considered, based on company’s contribution [4], a signaling procedure is proposed: 
· To support Shared NG-U transport, it is needed to introduce a non UE associated Class1 E1AP procedure, e.g. named as Multicast Distribution Setup procedure.
Question 19: Do you agree to introduce a non UE associated Class1 E1AP procedure to support Shared NG-U transport? Why?

	Company
	Yes/No
	Comment

	Nokia
	FFS
	

	ZTE
	FFS
	

	Samsung
	FFS
	

	CATT
	FFS
	

	LG
	FFS
	

	Ericsson
	
	is it that we do not expect an E1 protocol function for configuration of an NG-U termination or is it about having a separate/dedicated procedure for setting up only the NG-U termination, w/o F1-U resources? I guess this very much depends on RAN3 view to support NG-U resources to exist during inactive MBS Sessions.

	Qualcomm
	FFS
	

	Huawei
	Yes
	Non-UE associated Class1 E1AP procedure to support Shared NG-U transport


3.6 Individual UE control information transmission for multicast service 

According to the contribution [11], one NR user plane instance is per GTP tunnel and is associated to one data radio bearer only, and the current user plane protocol is not able to provide per individual UE control information over the shared GTP-U tunnel. So there are two potential user plane protocol solutions to support shared F1-U tunnel:

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

	Nokia
	None.
	Don’t see the need.

	ZTE
	FFS
	maybe we can wait for RAN2 to define the per individual UE control information.

	Samsung
	None
	

	CATT
	FFS
	

	LG
	FFS
	

	Ericsson
	FFS
	this very much depends on RAN2 progress. currently there is no need for that.

	Qualcomm
	FFS
	

	Huawei
	None
	At least for PTM transmission, we do not see the need for per individual UE control information.


3.7 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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