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Introduction
During the RAN2#38 meeting, it was decided to be considered for TS 25.346 that a group of cells within one RNS shares one layer 2 entity, i.e. PDCP, RLC [1][2]. The concept of layer 2 entity sharing is beneficial in that it minimizes MBMS data loss for p-t-m transmission during cell transition and facilitates use of soft combining technique for further release. This document describes UTRAN architecture and UE actions to support the concept.
UTRAN architure for PDCP entity sharing
1.1 One PDCP entity shared among multiple cells within one RNS
For each MBMS service, a group of multiple cells belonging to one RNS shares one PDCP entity over p-t-m transmission. The group of multiple cells is called ‘MBMS Cell Group’. 
1. There are one or more MBMS Cell Groups per MBMS service per RNS. The MBMS Cell Groups are managed by the CRNC.

2. There are one or more cells pertaining to the same RNS for one MBMS Cell Group.
3. For each MBMS service, the MBMS Cell Group Identifier (MBMS CG-Id) is used to uniquely identify a group of multiple cells sharing the same PDCP entity within an RNS.
4. For each MBMS service, the MBMS CG-Id together with the identifier of the controlling RNC (CRNC-Id) constitutes the MBMS UTRAN Cell Group Identifier (MBMS UCG-Id). 
5. Each cell sends the MBMS UCG-Id to UEs for each MBMS service. The MBMS UCG-Id is used to uniquely identify an MBMS Cell Group in the UTRAN and UE.
1.2 MBMS user plane protocol stack architecture for PDCP entity sharing
All of cells pertaining to the same MBMS Cell Group share one PDCP entity for each MBMS service in the UTRAN. The shared PDCP entity in the UTRAN duplicates all PDCP PDUs to every RLC entity for every cell belonging to one MBMS Cell Group.
In the UTRAN side:
1. There is one PDCP entity per MBMS Cell Group for each MBMS service in each RNS.
2. There is one RLC entity for each MBMS service in each cell.
3. There is one MAC entity for each cell.
In the UE side:
1. There is one PDCP entity for each MBMS service in each UE.

2. There is one RLC entity for each MBMS service in each UE.

3. There is one MAC entity in each UE.
2 UE actions between cells sharing a PDCP entity
In case of p-t-m transmission, a UE shall receive an MBMS UCG-Id for an interested MBMS service in each cell. The MBMS UCG-Id is included in the MBMS RADIO BEARER INFORMATION. 
Whenever the UE moves between p-t-m cells, it shall decide to re-establish its PDCP entity by using the received MBMS UCG-Id. If the MBMS UCG-Id received in a new cell is the same as the MBMS UCG-Id received in an old cell, the UE receives MTCH without re-establishment of its RLC and PDCP entity because the new cell belongs to the same MBMS Cell Group that the old cell belongs to. Otherwise, the UE re-establishes its PDCP entity according to the RADIO BEARER INFORMATION for the new cell because the new cell does not belong to the MBMS Cell Group that the old cell belongs to.
For your information, details of UE actions are given in the sub-sections below.
2.1 In the case a UE moves from a ptm cell onto a ptm cell
For an MBMS service, if the UE configured MTCH in a previous cell and the UE moves onto a new cell where MTCH is configured, then the UE shall:

-
if the UE receives the MBMS UCG-Id included in the RADIO BEARER INFORMATION for the MBMS service:
-
if there is the MBMS UCG-Id previously stored in the UE for the MBMS service:

-
if the included MBMS UCG-Id is the same as the store MBMS UCG-Id:
-
re-establish other than PDCP entities for the MBMS service according to the RADIO BEARER INFORMATION; and
-
receive MTCH for the MBMS service reusing the PDCP entity;
NOTE:
In this case, the UE needs not to re-establish its PDCP entity because the new cell belongs to the MBMS Cell Group that the old cell belongs to.
-
else:
-
re-establish the RLC and PDCP entity in the UE for the MBMS service according to the RADIO BEARER INFORMATION; and

-
replace the stored MBMS UCG-Id by the included MBMS UCG-Id;
-
receive MTCH for the MBMS service;

NOTE:
In this case, the UE needs to re-establish the PDCP entity because the new cell does not belong to the MBMS Cell Group that the old cell belongs to.
-
else:

-
re-establish the PDCP entity and other entities for the MBMS service according to the RADIO BEARER INFORMATION; and
-
store the MBMS UCG-Id; and
-
receive MTCH for the MBMS service;
NOTE:
This case may occur if the UE moves from an old RNC not supporting the concept of the MBMS Cell Group onto a new RNC supporting the concept of the MBMS Cell Group.
-
else:
-
act on an RRC message on MCCH.
2.2 In the case a UE moves from a non-ptm cell onto a ptm cell
For an MBMS service, if the UE did not configure MTCH in a previous cell and the UE moves onto a new cell where MTCH is configured, then the UE shall:

- 
if the UE receives the MBMS UCG-Id included in the RADIO BEARER INFORMATION for the MBMS service:
-
create  a PDCP entity and other entities for the MBMS service according to the RADIO BEARER INFORMATION; and

-
store the MBMS UCG-Id;

-
else:

-
act on an RRC message on MCCH.

2.3 In the case a UE moves onto a non-ptm cell
For an MBMS service, if the UE moves onto a new cell where MTCH is not configured, then the UE shall:
-
if there is the MBMS UCG-Id previously stored in the UE for the MBMS service:
-
delete the stored MBMS UCG-Id;
NOTE:
The MBMS UCG-Id is valid only if the UE moves between p-t-m cells. Thus, if there is no MTCH in the new cell for the MBMS service, the UE needs not to store the MBMS UCG-Id; otherwise, the UE needs to store it.
-
else:
-
act on an RRC message.
Conclusion
It is proposed in this document to incorporate the text proposal below in TS 25.346.
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5
MBMS UTRAN Architecture

5.1 MBMS UTRAN Architecture Principles
5.1.x
One PDCP entity shared among multiple cells within one RNS
For each MBMS service, a group of multiple cells belonging to one RNS shares one PDCP entity over p-t-m transmission. The group of multiple cells is called ‘MBMS Cell Group’. 
1. There are one or more MBMS Cell Groups per MBMS service per RNS. The MBMS Cell Groups are managed by the CRNC.

2. There are one or more cells pertaining to the same RNS for one MBMS Cell Group.

3. For each MBMS service, the MBMS Cell Group Identifier (MBMS CG-Id) is used to uniquely identify a group of multiple cells sharing the same PDCP entity within an RNS.

4. For each MBMS service, the MBMS CG-Id together with the identifier of the controlling RNC (CRNC-Id) constitutes the MBMS UTRAN Cell Group Identifier (MBMS UCG-Id). 
5. Each cell sends the MBMS UCG-Id to UEs for each MBMS service. The MBMS UCG-Id is used to uniquely identify an MBMS Cell Group in the UTRAN and UE.
5.2
Protocol structure 

5.2.x
Shared PDCP structure in CRNC
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Figure  x. Shared PDCP Structure in CRNC

All of cells pertaining to the same MBMS Cell Group share one PDCP entity for each MBMS service in the UTRAN. The shared PDCP entity in the UTRAN duplicates all PDCP PDUs to every RLC entity for every cell belonging to one MBMS Cell Group.

In the UTRAN side:

-
There is one PDCP entity per MBMS Cell Group for each MBMS service in each RNS.

-
There is one RLC entity for each MBMS service in each cell.
-
There is one MAC entity in each cell.
In the UE side:

-
There is one PDCP entity for each MBMS service in each UE.
-
There is one RLC entity for each MBMS service in each UE.

-
There is one MAC entity in each UE.
8
UTRAN Signalling Flows for MBMS 

8.2.3
MBMS Radio Bearer Information
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Figure 23: MBMS radio bearer information signalling flow
This signalling flow is applicable for handling MBMS to UEs in IDLE and PMM CONNECTED mode. 
The purpose of the signalling flow is for the RNC to inform UE(s) regarding the MTCH radio bearer information. MBMS RADIO BEARER INFORMATION is only available for p-t-m transmission. MBMS RADIO BEARER INFORMATION includes MBMS Service Id, MBMS UTRAN Cell Group Identifier, logical channel, transport channel and physical channel information per MBMS service. An MBMS UTRAN Cell Group Identifier is used to indicate to UEs which MBMS Cell Group the cell pertains to. More information may be included in MBMS RADIO BEARER INFORMATION. [FFS]

10
Mobility Procedures for MBMS

3 10.x
UE actions between cells sharing a PDCP entity

In case of p-t-m transmission, a UE shall receive an MBMS UCG-Id for an interested MBMS service in each cell. The MBMS UCG-Id is included in the MBMS RADIO BEARER INFORMATION. 

Whenever the UE moves between p-t-m cells, it shall decide to re-establish its PDCP entity by using the received MBMS UCG-Id. If the MBMS UCG-Id received in a new cell is the same as the MBMS UCG-Id received in an old cell, then the UE receives MTCH without re-establishment of its PDCP entity because the MTCH of the new cell is processed by the same PDCP entity as the old cell. Otherwise, the UE re-establishes its PDCP entity according to the RADIO BEARER INFORMATION, since the PDCP entity processing MTCH of the new cell is different from the PDCP entity of the old cell. Other than PDCP entities in UE shall be re-established upon cell change.
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