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MS MBMS Capabilities

1. Introduction

In a contribution to the previous meeting [2] a few of the main unsolved issues regarding support for MBMS in GERAN were listed.  

In particular, two issues were raised at the previous meeting regarding MS capability:

1) Paging of MSs during MBMS transmission, this is handled in other contributions

2) Which multislot class can be assumed (as the minimum for an MBMS capable MS)? How can MBMS and non-MBMS services be provided?

This paper addresses the MS capabilities for MBMS services, what the minimum MS capability is, which features are destined for each release, and what the expected usage of MBMS with simultaneous services may be in GERAN.
2. High level requirements

2.1. Simultaneous (multiple) MBMS services

SA1 requirement [1]: 

“Dependent on terminal capabilities, it shall be possible for the user to participate in other services, while simultaneously participating in MBMS services.”
Table 1 shows the types of service that could be supported in parallel with an MBMS service and indicates the capability required in a single-slot or multislot MS, including whether multiple TBF support is required.

	MBMS Session in parallel with…
	MS mode
	To be supported on a single timeslot?
	To be supported across multiple timeslots?

	MBMS only
	Packet Idle Mode
	Yes
	Yes, according to multislot class

	GPRS data or signalling on shared channel
	Packet Transfer Mode (with mTBFs)
	Possible for a few MS on one TS

Alternatively for “a few services” for one MS
	Yes, according to multislot class

	GPRS data (PS voice) on dedicated channel (FFS)
	Not yet defined

(Dedicated mode with mTBFs)
	No. 
	Yes, according to multislot class

	CS voice
	Modified “Dual Transfer Mode”?
	Possible, if MBMS used the DL TBF for p-t-p and HR CS
	According to DTM and multislot class

	CS voice plus GPRS data on shared channel
	Enhanced Dual Transfer Mode?
	Only if DTM was enhanced to provide mTBF
	According to DTM and multislot class


Table 1: Simultaneous services – MS capabilities

From Table 1 it can be seen that a likely single-slot configuration would be providing MBMS service(s) on a shared channel where other GPRS data could also be sent.  One of the main questions to be answered is whether it is worth the effort defining single-slot configurations only for it later to be discovered that all MBMS applications will need more than one timeslot to support the necessary bitrates.  

2.2. Single-slot configurations

In this section it is assumed that at least a minority of MBMS applications may be able to be served on a single timeslot (MBMS bitrate and channel coding permitting).

2.2.1. MBMS plus GPRS shared channel

It may be desirable to multiplex several MBMS services on to the same timeslot (p-t-m channel) in order to:

· Maximise the number of MBMS services that can be sent in a cell

· Minimise the disruption to other users (instead of taking up multiple TSs)

· Enable simple (i.e. single slot) mobiles to receive multiple MBMS services

It would also be advantageous to allow a single timeslot to support a shared channel in addition to the MBMS channel in order to:

· Allow low bandwidth signalling to be performed in parallel to the MBMS service (e.g. LAU/RAU)

Open Issue:

· Is it a required feature for a single-slot MS in transfer mode (MAC-Shared state or packet transfer mode) to also receive MBMS services (on the same timeslot)? 

· If not, this can be captured as a restriction of MBMS specific MS capabilities. 

· If so, this means there is a new requirement for GERAN to multiplex MBMS and non-MBMS services on a single timeslot, see Table 2.

	Timeslot configuration
	Used for

	A single MBMS p-t-m channel
	A single MBMS service for multiple users

Either broadcast or multicast service

	A single MBMS p-t-m channel
	Multiple MBMS services for multiple users 

Either a TFI could be used to distinguish between services, or a new MBMS header could be introduced, or pre-defined (fixed) scheduling could be used

	MBMS p-t-m multicast channel + MBMS p-t-m broadcast channel
	Multiple MBMS services for multiple users

e.g. A broadcast channel could contain service notification / announcement messages

	MBMS p-t-m channel + 
shared GPRS channel
	One (or more) MBMS services for multiple users plus the resources for additional (MBMS?) signalling or user data.

TFI used to distinguish between an MBMS service (p-t-m) and TBFs for individual users (some of whom may be also receiving the MBMS)

	MBMS p-t-p multicast channel + shared GPRS channel
	A shared channel for multiple users also accommodating a single-slot MBMS user


Table 2: Uses for a single TS configured as one PDTCH (FR) or 2 PDTCHs (HR)
2.2.2. MBMS plus CS voice

An added (and possibly too complex) functionality would be to allow a single-slot MS to receive MBMS data in parallel with CS voice. In Table 3, some of the possible channel configurations are shown with an indication of whether modifications to the existing DTM definition would be necessary.

	Timeslot configuration
	Used for

	CS voice (HR) plus a MBMS p-t-p channel
	DTM for a single user.

HR PDTCH granted “exclusively” to a single TBF for the MBMS

	CS voice (HR) plus a shared GPRS channel plus an MBMS p-t-p channel 
	HR PDTCH using multiple TBFs could support an MBMS “TBF” and other non-MBMS TBFs.

This would require enhancing the DTM definition to provide multiple TBFs for DTM.

	CS voice (HR) plus an MBMS p-t-m channel
	To support multiple MBMS users and one single-slot user requiring MBMS and voice simultaneously.


Table 3: Uses for a TS configured as one PDTCH “exclusive allocation” (HR) + TCH (HR)
2.3. Multislot configurations

If the minimum capability for an MBMS capable MS is decided to be at least 2 TS (in the downlink), then it is important to consider the optimal timeslot configurations from the MS and the network point of view.

If MBMS services span more than one timeslot, it would seem to be optimal to create a multi-slot channel and send multiple services (if possible) on this channel, rather than defining individual timeslot allocations for each MBMS service.  A simplified representation is given in Figure 1 where TS 4 and 5 can be defined as one MBMS channel (allowing more dynamic multiplexing of MBMS services) or as separate channels (which of course means that the timeslot allocation needs to suit the bitrate of the application).


[image: image1.wmf] 

0

 

1

 

2

 

3

 

4

 

6

 

7

 

MBMS services x and y

 

DL

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

MBMS service x

 

DL

 

 MBMS service y

 

Option 1: 

 

Combine MBMS 

services on one 

channel

 

Option 2: 

 

Use separate 

channels for each 

MBMS service

 

5

 

Additional 

resources for MS

1

 

Additional resources for MS

2

 

Additional resources for MS

1

 

Additional resources for MS

2

 


Figure 1: Separate or combined channels for multiple MBMS services
Note: 
In 45.002 it states that receive (i.e. DL) timeslots do not necessarily need to be contiguous for a multislot mobile. This means that an MBMS service could be spread across multiple timeslots, not necessarily next to each other as currently shown in Figure 1. This provides more flexibility (e.g. to provide other services in parallel to MBMS) but the disadvantage is that multiple MBMS service reception may be more difficult to co-ordinate according to an MS’s multislot capability.

In both cases, timeslots 3 and 6 may be used to provide some MSs with other services in parallel to MBMS.  However MS1 and MS2 in option 1 need to support 3 DL timeslots, whereas in option 2, if MS1 only wants to receive MBMSx and MS2 wants to receive MBMSy then they both only need to support 2 DL timeslots.

As only the network can make the most suitable decision to assign resources to the MBMS services (considering the other services also required by the MBMS users), it is proposed that both the options shown in Figure 1 are adopted as valid multislot configurations as each option may provide benefits depending on the resource usage in the cell at any given time.

3. Conclusions

The recommendations of this paper are:

· That the minimum requirement for a R6 MBMS capable MS is:
· To support at least one MBMS service in packet idle mode (p-t-m)

· To support at least one MBMS service (either p-t-m or p-t-p) in parallel with resources (TBF) on a shared channel
· Not to support MBMS in parallel with CS services. If a CS paging is received during an MBMS transmission, the MBMS shall be dropped and priority given to the CS call, PS resources may be resumed depending on the existing DTM capabilities of the MS.

· Depending on the bandwidth requirements of MBMS (FFS in other TSGs), some multislot classes may have differing minimum capabilities and some may not be defined as “MBMS capable”.

· Enhancements to DTM are not proposed within the Release 6 timeframe.

· An MBMS channel may span one or more timeslots and may contain one or more MBMS services, depending on operator preferences and network choices.  It is left to the network to assign additional (non-MBMS) resources according to the MBMS / multislot capability of each MS.

· Support of multiple TBFs shall be analysed in more detail to determine whether MBMS in parallel with other services is feasible with a single TBF.
Which features are desirable for R6 and which may be put in R7?

Table 4 indicates which parallel services are seen as a mandatory requirement for the first release containing MBMS (Release 6).  Other parallel services may also be desirable but the complexity of the procedures may provide sufficient evidence to postpone those features to a later release.

This table is provided for information and for discussion.

	MBMS Session in parallel with…
	MS mode
	In Release 6
	In Release 7 (or later)

	MBMS only
	Packet Idle Mode

(or Packet Transfer Mode*)
	Yes

(Yes)
	Yes

	GPRS data on shared channel
	Packet Transfer Mode
	Yes – for all MSs (may depend on MBMS service type)
	Yes, for all MSs

	GPRS data (PS voice) on dedicated channel
	Not yet defined
	N/A
	Yes, for all MSs**

	CS voice
	Modified “Dual Transfer Mode”?
	No
	Yes, for some MSs

	CS voice plus GPRS data on shared channel
	Enhanced Dual Transfer Mode?
	No
	Maybe for some MSs


Table 4: Simultaneous services - a release plan
* It is FFS whether an MS receiving an MBMS data transmission will be in packet idle mode or packet transfer mode.  No decision/recommendation is implied in the above table.

** As MBMS is a PS service, it is considered desirable to support all PS services with MBMS without restriction; hence for R7 MBMS in parallel with a PS dedicated channel is seen as a valid option.
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