SA WG2 Temporary Document

Page 6

SA WG2 Meeting #100
S2-134241
11 - 15 November 2013, San Francisco, USA

Source:
Vodafone
Title:
Completion and evaluation of scenario 1
Document for:
Approval
Agenda Item:
6.5
Work Item / Release:
GCSE_LTE / Rel -12
Proposal

Based on the responses from RAN 1, 2, 3 in R1-134985, R2-133728 and R3-131972, it is proposed to make the following revision marked changes to solution 1 in TR 23.768 v0.4.1.

In addition, it is suggested to liaise to RAN 1 and RAN 2 to understand the practical issues with simultaneous reception of multiple TMGIs and/or multiple MBSFN areas. 

6
Solutions

Editor's Note: This clause is intended to document architecture solutions. Each solution should clearly describe which of the key issues it covers and how. 
6.1
Solution 1 - Group Communications using pre-established eMBMS bearers

6.1.1
Functional description

6.1.1.1
Solution description

These are the salient features of the solution:

1. Solution leverages eMBMS on downlink for GCs. 

2. The solution uses pre-established eMBMS bearers for fast GC setup. 
It implies the followings:

-
TMGI(s) associated with the group call is pre-assigned by the BM-SC and the MBMS bearers for this group call (one MBMS bearer per QoS class) are pre-established in advance.

-
The network establishes MBMS session in preconfigured MBSFN areas.

NOTE:
Different groups can have different preconfigured MBSFN areas: but without the GCSE AS knowing whether mobiles are within the MBSFN area, and, how many MBSFN areas every mobile can simultaneously handle, the design described below does not change fundamentally.

Editor's Note: The size of MBSFN area is FFS.

      Editor's Note: Whether UE's can receive in more than one MBSFN area simultaneously is currently defined in TS 36.331 section 5.8.1.1 to be ‘implementation specific’. RAN should be consulted on whether reception of a small number of TMGIs and/or MBSFN areas is practical to mandate.

-
The network sends the corresponding TMGI(s) and session information over MCCH.

-
If not all MBMS subframes allocated in MCCH are needed for transmission of existing MBMS services, the left over MBMS subframes can be used for unicast. However (from LS response to question 1a in R1-134985), it is not possible to multiplex MBMS and unicast transmissions in the same subframe.


-
.
-
(As a consequence of answer 3c in LS response in Tdoc R2-133728) Because the minimum MCCH modification period is 5.12 seconds, and initial talk spurts need much lower latency, the eNB continually sends the TMGI(s) on the MCCH. MCH Scheduling Information (MSI) is sent every 80ms to indicate whether or not data for an individual TMGI is sent on the MBMS subframes.

-
Unless the GCSE AS knows which groups have members within the (multi-cell) MBSFN area (which is the fundamental addition of solution 2), then data/speech for all groups needs to be broadcast in every cell in the MBSFN area.

-
From TS 36.331 section 5.8.1.1:
“…. In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service (also possibly on more than one MBSFN area) in parallel is left for UE implementation.”

Emergency Service users are typically members of multiple talk groups (e.g. ‘all-police’, ‘department’, ‘team’, ‘buddy-pair’) but, different users can frequently be members of a different set of talk groups. While the application layer can prioritise between received data for the different talk groups, the RRC layer is not expected to have the functionality to do this. Hence uncertainty about how many TMGIs and/or MBSFN areas the device can handle simultaneously (and the operational complexity of making distinct, non-overlapping, sets of talk groups) will mean that large numbers of talk groups (e.g. EVERY police talk group) will be multiplexed onto a single TMGI. The mobile will then receive data for groups it is not interested in and will demultiplex and discard their unintelligible, encrypted data based on the destination IP address/Port number. The wanted data will be successfully received.
3.
Unicast bearers are used for uplink communication. In certain cases (e.g. eMBMS is not supported) unicast is also used for DL.

4. The solution uses PCRF as interface between GCSE As and BM-SC for exchange of eMBMS related control information.

Editor's Note; The use of PCRF for exchanging eMBMS control information is FFS.

6.1.1.2
Architecture reference model
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Figure 6.1.1.2-1: Architecture for 3GPP GCSE service

6.1.2
Procedures

6.1.2.1
Group Communication Setup using pre-established eMBMS bearers

The interaction between the UE and GCSE AS is shown as an example.
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1-4. GC Server requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.

5. GC Server maintains a mapping of the TMGI to the GCSE Group ID.

6-10. Pre-established bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE GC as provided to the BM-SC. Triggered by step 8, 
the E-UTRAN sends MBMS related system information and MCCH configuration information over the air. 
The UE periodically monitors MCH scheduling information (MSI) to detect if the TMGI associated with MTCH has been scheduled.  

11. The GCSE Application on UE registers with GCSE Application Server. 
The register message may include all the group identifiers the UE is in interested.

12. The TMGI(s) of the GCSE group(s), if available, are returned to the UE. 
The UE maintains a mapping of the TMGI to the GCSE group identifier.

13. The UE monitors the network to determine the availability of the eMBMS transmission corresponding to the TMGI(s) of the interested GCSE group(s). The UE initiates a Group Communication set up for a particular GCSE group using Unicast UL bearers. The UE also indicates the availability of the eMBMS transmission corresponding to the TMGI of the GCSE group in the group setup signaling.

14.
The GCSE AS decides whether to use the pre-established eMBMS bearers for downlink. 
When the E-UTRAN detects the data is coming from the network, the E-UTRAN modifies the MSI to indicate the schedule to the UE. The UE receives the MSI and tunes to the MTCH.

****************** next changes  *********************
6.1.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.1.4
Solution evaluation

Editor's Note: The fulfilment of requirements in clause 4.2 needs will be evaluated.

a)
Without knowledge about whether mobiles from the talk/media group are within the cell, data for that talk/media group has to be broadcast in every cell (in the network). From the description of the number of mobiles per groups per TETRA cell in S2-131607, and the fact that commercial cellular networks deploy more cells per unit area than the UK TETRA network, it can be seen there will be frequently zero users from a group in a cell. (Table 1 shows that Site 4, cell A has 27 groups, but site 4 cell C has only 2 groups, i.e. with solution 1, site 4 cell C would broadcast data for at least 25 groups unnecessarily!)

Without some mechanism to track in which cell each user is, solution 1 will waste significant radio resources. 
b)
Owing to users being members of distinct sets of multiple talk/media groups, and the likely practical restrictions on receiving data for TMGIs sent on different MBSFN areas, solution 1 will lead to large numbers of talk/media groups being grouped under the same TMGI.

This will lead to the mobile having to receive and decode large volumes of data in virtually every frame and can be expected to have a significant negative impact on battery life.
c)
If the problems in bullet (b) can be overcome, the 5.12 second MCCH modification period means that the mobile will have to wake up once every 80ms to see if data is scheduled for its TMGI. 
Overall, solution 1 provides a starting point to build a complete solution, but it  is not sufficient for the construction of an operable system.
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