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1. Introduction
In this contribution, the user plane functionality for the Centric MBMS Architecture is described in detail and it is suggested to unify the PTP and PTM data flows to simple the overall control plane and user plane process.
2. Discussion
2.1 User plane protocol stack for centric MBMS architecture
For Soft combining, the user plane functionality split is shown in Figure 1, where PDCP entity and RLC entity are located in master NB+, and MAC entity and PHY entity are located in slave NB+. 
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Figure 1 use plane protocol stack of soft combing scheme
For MBSFN, the user plane functionality split is shown in Figure 2, where PDCP entity, RLC entity and MAC entity are all located in master NB+, and only PHY entity is located in slave NB+.
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Figure 2 use plane protocol stack of MBSFN scheme

The PDCP sub-layer may operate with the RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.
In the master NB+, for soft combining scheme (p-t-m transmission) and MBSFN scheme, there is one PDCP entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s ).
In the master NB+, for soft combining scheme (p-t-m transmission) and MBSFN scheme, there is one RLC entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s).

In the master NB+, for MBSFN scheme, there is one MAC entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s).
In the slave NB+, for soft combining scheme (p-t-m transmission), there is one MAC entity for each cell or each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s)..

In the UE side, there is one PDCP, one RLC entity and one MAC entity for each MBMS service for soft-combining and MBSFN.
In case of p-t-p transmission, DTCH is used for MBMS transmission and the protocol termination for DTCH mapped on DCH and RACH/FACH are same as p-t-m transmission.
Proposal 1:  M-NB+ do ROHC processing and at least RLC layer processing and S-NB+ do MAC processing for soft combining scheme.
Proposal 2: M-NB+ do ROHC processing and RLC layer processing and MAC processing for MBSFN scheme.

2.2 Analysis of user plane functionality for PtP transmission mode 

PtP transmission mode may be used when there is few UE in order to save radio resource, under this assumption, whether the separate user plane link shall be established between the M-NB+ and S-NB+ for PtP transmission? Whether the PtM user plane link can be used for PtP mode? 

In order to improve the transport link efficiency, it is recommended the PtM and PtP transmission can share user plane link between the M-NB+ and S-NB+ and User plane protocol stack for PtP and PtM is the same. 
Generally, there are three possible options of data packet forward to PtP cells under slave NB+ from master NB+:

Option 1: Master NB+ only does ROHC processing and sends PDCP PDU to all the slave NB+s

Option 2: Master NB+ does both ROHC processing and RLC processing, and sends RLC PDU to all the slave NB+s

Option 3: Master NB+ does ROHC, RLC and MAC processing, and sends MAC PDU to all the slave NB+s

For option 1, 
Pros:  RB parameter and data scheduling can be done based on per-UEs condition, e.g flexible RLC size mechanism can be used. 
Cons: this option would lead to content un-synchronization in case of packet loss as described in [2] and it’s not suitable for PtM and PtP to share one user plane link.
For option 2,
Pros: this option will not impact content synchronization robust issue because segmentation and concatenation processing is done on M-NB+ and once the packet is lost, the S-NB+ will know exactly and easily at which TTI it shall be muted, and it’s suitable for PtM and PtP to share one user plane link.

Cons: flexible RLC size mechanism can not be used due to RLC is located on PDCP.

Note: theoretically, S-NB+ can disassemble the RLC PDU and do RLC processing again, but it will lead extra complexity.
For Option 3,
Pros: the same as option 2.

Cons: it’s not suitable for PtP data transmission, so it’s excluded.
To conclude, option 2 is preferred to be used for both PtP and PtM transmission. 
Proposal 3: For PtP and PtM transmission, it is recommended to share user plane link between the M-NB+ and S-NB+. 
Proposal 4: Master NB+ do ROHC processing and RLC layer processing in case of both PtP and PtM mode.

3. Conclusion
It is proposed RAN3 to discuss section 2 and include the section 5 text proposal into the RAN3 internal TR.
4. Reference
[1] TS25.346 v7.5. 0 Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (RAN)
[2] R3-080939, Consideration on GGSN improvement for MBMS over Node B+
5. Text Proposal

X.X User plane protocol stack for centric MBMS architecture
For Soft combining, the user plane functionality split is shown in Figure 1, where PDCP entity and RLC entity are located in master NB+, and MAC entity and PHY entity are located in slave NB+. 
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Figure 1 use plane protocol stack of soft combing scheme

For MBSFN, the user plane functionality split is shown in Figure 2, where PDCP entity, RLC entity and MAC entity are all located in master NB+, and only PHY entity is located in slave NB+.
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Figure 2 use plane protocol stack of MBSFN scheme

The PDCP sub-layer may operate with the RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.
In the master NB+, for soft combining scheme (p-t-m transmission) and MBSFN scheme, there is one PDCP entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s ).
In the master NB+, for soft combining scheme (p-t-m transmission) and MBSFN scheme, there is one RLC entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s).

In the master NB+, for MBSFN scheme, there is one MAC entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s).
In the slave NB+, for soft combining scheme (p-t-m transmission), there is one MAC entity for each cell or each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell distributed in slave NB+s)..

In the UE side, there is one PDCP, one RLC entity and one MAC entity for each MBMS service for soft-combining and MBSFN.
In case of p-t-p transmission, DTCH is used for MBMS transmission and the protocol termination for DTCH mapped on DCH and RACH/FACH are same as p-t-m transmission.
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