3GPP TSG-RAN WG3 Meeting #63bis
R3-090891
Seoul, Korea, 23rd – 26th March 2009

Agenda item:
11
Source:
Nokia Siemens Networks
Title:
MBMS for LTE – first considerations for Rel-9
Document for:
Discussions & Approval

1
Introduction
This paper discusses MBMS for LTE, following the approved WI description in [1] and taking into account preliminary work performed in SA2 as shown in a CR to 23.246 [2]. The respective SA WID can be found in [3].

2
Discussion

2.1
E-UTRAN aspects for MBMS

MBMS work for LTE was discontinued in Rel-8 timeframe. There are some fragments in 36.300 which are tagged as being not applicable for Rel-8. Now MBMS for LTE was revitalised for Rel-9. The constraints for Rel-9 work are listed in [1] as follows, with some comments given.

1)
One cell belongs to only one MBSFN Area (i.e. no overlapping areas, the need for this restriction can be revisited during the work item phase). 

2)
Multiple non overlapping MBSFN Areas can be supported in a PLMN 

3)
MBSFN areas are static (no dynamic changing areas, changes are made by O&M)

4)
No support for heNB

5)
No new mobility procedures for MBMS (i.e. no inter frequency layer convergence or dispersion)

6)
Broadcast transmission mode in only a shared carrier deployment (no dedicated carrier)

7)
MBSFN without feedback (i.e. no ACK/NACK or counting).
8)
Signalling support for LTE MBMS. (e.g. MCCH over LTE-Uu will be specified, Note: not supporting MCCH over MBSFN, and hence the hierarchical structure with Primary-Secondary MCCHs should be investigated)

9)
This will be captured by updates to various LTE specifications, as listed in Section 10.
Some comments:

ad 3) Dynamic MBSFN areas are among other reasons considered to cater for user mobility and establish them on a per need basis, i.e. if the areas where interested UEs are actually roaming is a contiguous one. Those complex mechanisms should not form part of Rel-9 work.

ad 4) It seems that from a pure architecture point of view treatment of HeNBs would not require any special solution compared to eNBs. However, due to rather expensive synchronisation requirements in order to allow an HeNB to work in MBSFN mode, and the restriction to multi-cell transmission, Rel-9 solution to exclude HeNBs from MBMS support seems very reasonable. Probably no further standards work is necessary apart from some stage 2 statements.

2.2
Overall System (SA2) Aspects of MBMS for EPS

Along the agreed SA2 WID in [3], there were CRs approved at SA#43, which already pave the way towards an overall architecture. The main architecture figure in [2] is depicted below:


[image: image1.emf]     

UE  

   

E  -  UTRAN Uu  

             

E  -  UTRAN  

SGi  -  mb     

MBMS   

GW  

BM     

   

-            

SC  

S1  -  MME  

Content Provider  

SGmb  

M1  

SGi  

MME  

SGSN  

Sn  

UTRAN  

UE  

Uu  

Iu  

PDN  

Gateway  

S  m  

Figure 1. Reference Architecture as given in [2].

It should be noted that [1] lists the actual control plane interface for MBMS purposes towards E-UTRAN as FFS. To our understanding, this is one of the topics to be discussed in RAN3.

Further, it can be seen, that following the Rel-8 overall architecture, a single userplane anchor point is defined for MBMS data streams: the MBMS GW. 

Further, following decision from Rel-8, the BM-SC is performing content synchronisation and header compression.

Multicast distribution is assumed between the MBMS GW and the E-UTRAN.

2.3
Topics to be discussed in RAN3

2.3.1
Reference point for Control plane towards E-UTRAN

During LTE-MBMS discussions in Rel-8 timeframe, it was assumed, that a single GW entity will exist to which E-UTRAN will interface via the M3 (control plane) and M1 (user plane) reference points:
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Figure 2. E-UTRAN MBMS architecture.
The SA2 CR against 23.246 in [2] now seem to open the discussion (again) whether the MME should host unicast and broadcast/multicast functions as well.

RAN3 MBMS architecture discussions where characterised by debates about the necessity of a centralised MCE, an MBMS specific coordination entity. This element was introduced to coordinate resource allocation, mainly in case of dynamic service and area behaviours, and to filter Session Control signalling along the indicated service area (which would need to be performed in the MME otherwise).
The first deployments of MBMS for LTE are not expected with great dynamic characteristics, dynamic areas are excluded per WID in [1], however, it would be wise to at least consider a future necessity of an MCE and define the respective interfaces accordingly.

Proposal: keep the MCE in the E-UTRAN MBMS architecture and define a separate reference point (M3) for control signalling between E-UTRAN and EPC.

If the above proposal is agreed, further discussions have to be led w.r.t. M2 interface functionality.

2.3.2
Reference point for User Plane towards E-UTRAN

SA2 work seems to be in line with RAN3 MBMS architecture discussions.

IP multicast distribution, MBSFN synchronsiation requirements, the assumption to interface towards an MBMS specific user-plane Gateway match well with considerations made during Rel-8 time.

Proposal: Confirm that the user-plane interface between the E-UTRAN and the EPC is done via a separate reference point (M1).

2.3.3
Applicability of 25.446 for E-UTRAN

The SYNC protocol, as specified for Rel-8 FDD HSPA evolution in 25.446, was designed in a way that its applicability may be extended to other radio access technologies.

The SYNC protocol functions, 

-
time stamping on separable synchronisation sequences (equal to multiple of TTIs (10ms granularity) and explicit marking of the synchronisation sequence. 

-
detection of data loss, knowledge of the size of lost payload in case of single packet loss, possibility to reorder packets.

Proposal: Confirm that the SYNC protocol as specified in 25.446 forms at least a good base for usage in LTE MBMS, extensions and modifications are FFS.

3
Proposal
It is proposed to discuss the outlined topics and agree on the proposals.
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MBMS GW: MBMS Gateway
MCE: Multi-Cell/Multicast Coordination Entity

M1: user plane interface
M2: E-UTRAN internal control plane interface
M3: control plane interface between E-UTRAN and EPC



