SA WG2 Temporary Document

Page 5

SA WG2 Meeting #101
S2-140348
20 - 24 January 2014, Taipei, Taiwan
revision of S2-140307
Source:
Vodafone
Title:
Updates to Solutions 1 and 2 in GCSE TR 23.768 following response LS from RAN in S2-140050
Document for:
Approval
Agenda Item:
6.3
Work Item / Release:
GCSE_LTE / Rel-12
Introduction
From SA2 #100, SA2 sent an LS in S2-134580 to RAN 1 and RAN 2 requesting further information on the operation of eMBMS. 
As the next meetings of RAN 1 and RAN 2 are not until after SA2 #101 (this meeting in Taipei) and are in the week immediately before SA2 #101bis (in Mexico), some delegation(s) requested the experts at TSG-RAN plenary to answer the SA2 questions. The response LS from TSG-RAN is in S2-140050 (= RP-132109).

In parallel SA2 have also received additional answers to an earlier LS to RAN 2 in S2-140047 (= R2-134594)

This document proposes some updates to TR 23.768 v1.0.0 as a result of these response LSs.
The related RAN 2 Technical Report is TR 36.868 v1.0.0 and is available at http://www.3gpp.org/DynaReport/36868.htm
Proposal

It is proposed to make the following revision marked updates to TR 23.768 v1.0.0.

***** start of first changes ******************
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.

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


-
The UE may need to receive data for multiple TMGIs on one or more MBSFN areas in the same scheduling period (which for low latency services such as speech is anticipated to be set to 80ms). The network needs to take the UEs’ Radio Access Capabilities into account if these TMGIs are used on differentcarrier frequencies.
NOTE:
While clause 5.8.1.1 of Release 11 TS 36.331 [10] specifies this behaviour to be 'implementation specific', TSG-RAN indicated in their LS in S2-140050 (= RP-132109) that 

“If multiple MBMS services or multiple MBSFN areas, in which the current serving cell is participating, are transmitted on the same carrier, then it should be straightforward to receive them simultaneously. There is no big impact on the UE processing requirements. It is worth noting that the capability of UE would be constrained by the UE category given in TS36.306.”

Hence it seems reasonable for SA2 to assume that a more stringent, multi-TMGI, requirement can be placed on UEs for Public Safety users in 3GPP Release 12.
-
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, once the MBMS session start for that talk group has been received, the eNB continually sends the TMGI(s) on the MCCH. To avoid excessive end to end speech delay, MCH Scheduling Information (MSI) is sent every 80ms to indicate whether or not data for an individual TMGI is sent on the MBMS subframes.

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.

****************** start of 2nd changes ******************

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 pre-established MBMS area. 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!)
b)
For low latency services such as speech, the UE needs to receive the Mulicast Scheduling Information at least once every 80ms.
6.2
Solution 2 - GCSE AS counting of UEs per group per cell

6.2.1
Functional description

This solution builds on the eMBMS service description provided in Solution 1. The intention is to use unicast bearers to distribute the downlink media unless there are a significant number of users in the same group in the same cell (in which case eMBMS usage in that cell is triggered).

While this solution normally keeps the public safety UEs "Permanently RRC Connected", there are variants that allow the device to move to RRC-Idle. However, it is anticipated that modern work management/asset tracking/employee safety systems will ensure frequent location and status updates from all 'group call' devices. The frequency of these updates is likely to be of the order of every 30 seconds and hence the RAN is anyhow likely to want to keep them in connected state. In addition, the need to rapidly playout a speech command to users means that if they were allowed to go to RRC idle, then they would need to use the shortest DRX setting, i.e. 320 ms.

6.2.2
Procedures
a)
At the start of the Public Safety User's shift, the user "clocks on" and IMS-style signalling is used to register the user/device, AND to inform the device of TMGI(s) and decryption keys that may be used if eMBMS is encountered.

NOTE 1:
The term "IMS-style signalling" indicates, for example, the use of SIP messages, and/or, IMS authentication and/or the use of QCI 5 as a bearer for SIP signalling, etc.

b)
The MME instructs the EUTRAN to keep this UE in RRC connected state. Either the subscription record from the HLR, a dedicated APN for GC, or an indication from the GCSE AS (e.g. via Rx/Gx/S5-S8/S11 messages), can give instruction to the MME so as to inform the RAN to keep the UE in RRC connected state.

c1)
RFSP/SPID functionality is used to group Emergency Service Users on the same frequency/RAT (typically the LTE frequency that forms the network's "coverage layer").

c2)
the cells on the network's LTE coverage layer have eMBMS subframes configured but the MCCH does not normally signal any TMGIs.

NOTE 2:
This configuration is believed to consume very little radio resource provided that there is a significant proportion of Rel‑10 or newer mobiles in the cell. When their TMGI is not signalled, the battery impact on the UE is low (reception of the MCCH is required only every 5.12 seconds).
d)
The PDN GW activates ULI report procedure with Cell based granularity. This activation may be based on the APN, or, could be controlled across interface(s) between the PDN GW and the GCSE AS via Rx/Gx.


The latter option may permit relaxed location reporting (e.g. TA based) to be used for devices that are in a TA-list/PLMN that is excluded from the Group Call area.

NOTE 3:
An alternative to the network based ULI report, is that the UE detects the cell change and sends a user data packet to the GCSE AS to inform it that the UE is in a new cell. Reporting of cell change from the RRC layer to ”upper layers” is a feature that is supported by USIM Application Tool kit and most modern device operating systems/engineering functions. However, the RAN signalling load caused by the transition from Connected-DRX mode to data transfer mode at every cell change is probably slightly greater than the load caused by the ULI reports sent at intra-eNB movement, and by using ULI reporting there is less data transmission from the device and hence a somewhat improved battery life. If using this alternative, the need for the network to keep the mobile in RRC Connected state can be relaxed provided that the UE uses an idle mode DRX (e.g. 320 ms) that meets the service’s latency requirements.

e)
With each User Location Information report, the 'GCSE AS' increments and decrements counters on how many users are in each group in each cell.

f)
dependent upon the number of users in a group in a cell (and the cell's RAT), the 'GCSE AS' decides whether to distribute future media/data in that cell via:

-
the existing established point to point bearer, and/or,

-
an eMBMS broadcast bearer (at this point step 6 clause 6.1.2.1 of in solution 1 occurs and the cell starts to broadcast the TMGI of that group on the MCCH even if no media is present). Single cell MBSFN areas are used because the number of users per group per cell can vary greatly even within the cells of a single eNodeB.


It is anticipated to be normal that the Group spans many cells and when media is sent out to that Group some cells use point to point bearers; some cells use an eMBMS bearer; and, at least in transient mobility cases, some cells will have both point to point bearers and an eMBMS bearer.

g)
even when eMBMS is in use, the UEs can use uni-cast uplink transmissions to the GCSE AS to ack/nack the downlink transmissions. If the eMBMS link quality is insufficient for a specific UE, then the GCSE AS may use the point to point downlink bearer to send the media to that UE.
As an additional complementary component to the above procedure, if the service used within that group has a fast response time requirement (e.g. 300ms), then (at step b), the subscription record from the HLR informs the MME [and SGSN] to instruct the RAN to keep this UE in RRC connected state with "a short connected mode DRX".
6.2.3
Impact on existing entities and interfaces

Interfaces. There is a need to:

-
define an appropriate RFSP/SPID value, and,

-
for the HSS to be able to control the RAN's use of "short connected mode DRX" for fast response time services.

-
GC2 interface to be able to describe the MBMS area in terms of cell identities

Network entities are likely to be somewhat more loaded by the cell change reports, however, the proportion of Public Safety users in a commercial network should be relatively low (e.g. < 5%), and, in a dedicated Public Safety network, resilience requirements will probably result in the over-dimensioning of the core network.
6.2.4
Solution evaluation
a)
By tracking which users are in which cell and using single-cell MBSFN areas, there are never any MBMS (or unicast) transmissions in cells with no recipients of the data. This is a significant radio efficiency advantage over solution 1.

b)
The pros and cons of tracking devices using network based ULI reporting vs UE based application cell-change reports are finely balanced. "Speed to market" and core network signalling load considerations indicate that the UE based solutions are likely to win, at least initially. A UE based solution may result in slightly more data transmission with the network.

c)
The Carrier Aggregation work within RAN WGs shows that many layers of cells can be present in the same geographic location. In order to benefit from the efficiencies of MBMS when large numbers of users from the same group are in the same location, a mechanism such as RFSP/SPID is needed to group the PS users on to the same cell layer (at least if UE based application cell change reports are used).

d)
By using a per-UE connected mode (or possibly even an idle mode) DRX of 320ms, decent PTT delays can be achieved while also achieving reasonable battery life. (It is assumed that a Public Safety device will have a larger than normal battery - e.g. sufficient battery power to keep GPS positioning running for at least a 12 hour shift).

e)
By only using MBMS when there are significant numbers of members of a group in a cell, and single cell MBSFN areas, the number of groups using MBMS in a cell will normally be low. Hence the allocation of different TMGIs to different talk groups is likely to be a workable solution, e.g. the chance of one device needing to receive on >> 1 TMGI in an 80 ms period is low.
NOTE
In S2-140050 (=RP-132109), TSG-RAN stated that “If multiple MBMS services or multiple MBSFN areas, in which the current serving cell is participating, are transmitted on the same carrier, then it should be straightforward to receive them simultaneously. There is no big impact on the UE processing requirements. It is worth noting that the capability of UE would be constrained by the UE category given in TS36.306” 

f)
For the simultaneous reception of voice and video by the same “work group”, the ability to receive 2 TMGIs simultaneously enables the existing eMBMS QoS model (see clause 6.3.2 of TS 23.246) to be retained.


g)
the use of single cell MBSFN areas avoids the need for tight inter-site time synchronisation. This may be particularly useful for major incidents where temporary cell sites are deployed as these temporary cells may be difficult to connect to the MCE which serves the permanent cells in that area (clause 15.1.1 of TS 36.300 [2] indicates that all cells in the MBSFN area need to use a common MCE).

h)
Keeping UEs in RRC connected state adds some load to the eNB. Having different inactivity timers/connected mode DRX settings in the eNB for Public Safety and non-Public Safety users requires eNB implementation effort.

************************** start of third changes *******************

8
Conclusions
Editor's note:
The clause will capture agreed conclusions from the Key issues and Architecture Solutions clauses.
8.1
General

-
The GCSE_LTE applications will use a mix of Unicast and eMBMS bearers. Any evolution of eMBMS or unicast bearers in rel-12 is assumed to be mostly impacting RAN layers only.

-
For low latency services such as speech, when using eMBMS, the UE can be expected to receive at least once every 80ms, and, when using unicast bearers the UE can be expected to receive at least once every 320ms. While it is assumed that consumer devices normally operate with an idle mode DRX of either 1.28 or 2.56 s, it is also assumed that Public Safety users are prepared to use devices with larger capacity batteries.
-
In Rel‑12 no UE-to-GCSE_LTE application-specific interface will be standardized by 3GPP (SP-130506).

3GPP still need to decide how TMGIs and associated security credentials are allocated. As no specification impact is expected, in Rel‑12 some application developer guideline will be provided to document the kind of information applications and UE's need to exchange to use the unicast and the eMBMS bearers correctly.

-
GCSE_LTE applications interact with the BMSC to enable for specific GCSE_LTE groups the establishment of eMBMS bearers for specific distribution areas, and with specific QoS level for specific IP flows.

-
the UE may need to support a small number of GC1 interfaces simultaneously.

The BMSC provides the applications with the eMBMS service information for the various GCSE_LTE groups using eMBMS. As such, in Rel‑12 it is expected the GC2 interface shall be standardized.

-
Multiple GCSE Groups may be multiplexed on the same eMBMS bearer.

-
The media distribution in DL for unicast is on SGi (no GC5 required).

-
GC3 shall be the M1 interface.

-
The functionality required to support the MUSE function is assumed to be split between the BMSC and the MBMS‑GW. Due to GCSE there are no (or only limited if any) expected change on the MBMS‑GW and on SGmb.

-
GC4 is the Sm interface.

-
It is up to the application layer to deal with packet loss / duplication / not in sequence delivery of packets (e.g. related with switching between point-to-point and eMBMS delivery).

-
It is assumed that the GCSE AS is not associated to any specific PLMN from an ownership standpoint, and it can access PLMN resources via SGi+Rx (When using unicast bearers) and GC2(when using Multicast bearers).

-
The SGi interface can be offered in LBO mode or home routed mode.

-
The Rx is supported in the HPLMN (whether SGi is in Home routed or LBO mode).

-
The GC2 is offered only by the serving PLMN in this release of the specifications.

-
The GC2 is a many to many interface.

Editor's note:
it is FFS if any method based on a single GC2 interface with the Home network and eMBMS roaming will be required to be standardized in this release.
-
The PLMN ID of the serving PLMN and the HPLMN ID needs to be provided to the GCSE AS when serving PLMN ID changes so the GCSE-AS can select the right Rx and GC2 connections. This happens via a GCSE registration or re-registration procedure.

-
The GCSE AS needs to be configured with the IP addresses or a FQDN of the contact points for Rx and GC2. The GC2 contact points need to be configured per PLMN ID, while the Rx is a single value per user, associated to the HPLMN ID.

-
If for a PLMN ID there is no GC2 contact point configured, the GCSE AS can only offer unicast-based group services for the related PLMN.

-
PLMN selection procedures are not affected by GCSE. The list of preferred PLMNs in the USIM and the forbidden PLMNs by the HPLMN may however be customized if the GCSE application requires to only access to eMBMS capable PLMNs with which an agreement to use eMBMS is in place (i.e. PLMN's for which there is a GC2 contact point).

-
The eMBMS service information (i.e, USD) is exchanged over the GC1 interface. Exchanging USD over GC1 requires the GCSE AS to fetch the USD from the BM-SC over the GC2 interface.

Editor's note:
It is FFS whether an additional method of providing the USD will also be supported in Rel-12, i.e. the method of sending (broadcasting) the USD over eMBMS.

8.2
Priority and Pre-emption on Group Communication

For key issue#8 ‘Priority and Pre-emption on Group Communication’, it is agreed to adopt the solution 7 as the base line solution. It includes:
-
The mapping between the application level priority and EPS layer priority is performed in the EPS network.

Editor's note:
The interaction between unicast and multicast QoS is FFS.
Editor's note:
It is FFS how to reassign a group communication service priority.

-
UE can join multiple Groups sharing the same EPS bearer for Group Communication signalling.
-
Group members within a single GCSE group can have different priorities which is also reflected on the EPS network.

-
The priority of the MBMS bearer can be changed.
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