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Draft CR to TS 43.246: parallel MBMS sessions

At GERAN#20, the draft CR to TS 43.246 contained in [1] was agreed. With this CR, the option to multiplex several MBMS sessions on the same PDCH(s) was introduced. This is possible thanks to the definition of the “MBMS Bearer ID” field in the header, which allows the receiver to distinguish between different sessions on the same timeslot or group of timeslots. However, some text in subclauses 7.1 and 7.3 of the Stage 2 specification for MBMS seems to indicate that on a certain timeslot or group of timeslots it is possible to transmit only one MBMS session. It is therefore proposed to correct the text in the Stage 2 to reflect the possibility mentioned above.

In addition to multiplexing different sessions on the same timeslot or group of timeslots, another possibility available to the network to transmit multiple sessions in parallel is to transmit them on separate timeslots or group of timeslots. This option is already mentioned in the TS; however, it may be worth clarifying in the TS what are the possibilities to transmit multiple sessions in parallel. This is especially important given the introduction of feedback-based mechanisms for data transmission, which require the mobile station not only to listen to the downlink, but also to transmit in the uplink.

As an example, let’s assume the case of two sessions sent on different timeslots, with both sessions using transmission with feedback. Even though it is very likely that in most scenarios an MS will not be able to listen to both sessions (the feedback channels are on separate uplink timeslots), nevertheless in some simple cases this may be possible (see for example Figure 1). But in the case of more complex allocations, or if a higher number of timeslots is allocated to each session, the MS (and in particular a Type 1 MS) will not be able to listen to both.
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Figure 1 – Reception of two parallel sessions (both using ARQ)
If two sessions are transmitted on separate timeslots in the downlink, then the feedback channel will have to be on separate timeslots in the uplink. This is in order to satisfy the requirement on multislot allocations which is stated in subclause 6.4.2.2 of TS 45.002:

If there are m timeslots allocated for reception and n timeslots allocated for transmission:

–
For a multislot class type 1 MS, there shall be Min(m,n,2) reception and transmission timeslots with the same TN;

–
For a multislot class type 2 MS, there shall be Min(m,n) reception and transmission timeslots with the same TN.
Given that it is unlikely that all MBMS-capable mobile stations will be of Type 2, the requirements that apply to Type 1 MSs need to be considered. 

One third possibility available to the network when transmitting multiple session is that of “partial overlap”. For example, in the case of two sessions, this could happen if only a subset of the timeslots allocated to MBMS is used to transmit both sessions, but on the remaining timeslots only one of the sessions is transmitted. The procedures for MBMS should be such that this option is allowed.

In addition to the three options described above, the network has also the possibility to use a combination of them: for example, sessions A and B are multiplexed on timeslots 2, 3 and 4, session C is transmitted on timeslots 3, 4 and 5 (thus partial overlapping with sessions A and B on timeslots 3 and 4), and session D is transmitted on timeslot 6.

It is proposed to capture these options in TS 43.246 by creating a new subclause (subclause 6.4).

In the draft CR, further corrections to the existing text in clause 7 are proposed. For example, some requirements contained in subclause 7.3 (e.g. the maximum number of timeslots that an MBMS session can be transmitted upon) relate to the network, even though clause 7 describes MS requirements. It is therefore proposed to move those requirements in subclause 8.1.
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**** first modified section ****

6.4 Multiple sessions
6.4.1
Transmission of multiple sessions

When transmitting multiple sessions on the same carrier, the network has the following options:
1) the sessions can be multiplexed on the same timeslot or group of timeslots;
2) the sessions can be transmitted on separate timeslots or groups of timeslots;
3) some sessions can be transmitted with partial overlap on a subset of all the timeslots on which the sessions are located;
4) a combination of the above.
When data transfer is with ARQ, separate groups of timeslots in the downlink shall be associated with different timeslots in the uplink for the transmission of PACKET DOWNLINK ACK/NACK messages.
6.4.2
Reception of multiple sessions

The reception of multiple sessions in parallel shall be dependent upon mobile station capabilities.
NOTE:
Depending on the timeslot allocation for the sessions, a mobile station may not be capable of transmitting PACKET DOWNLINK ACK/NACK messages on more than one timeslot.
**** next modified section ****

7.1
General requirements

An MBMS capable mobile station shall be able to receive at least one MBMS service. The mobile station shall also be able to receive multiple services if they are transmitted on the same carrier (provided that the MBMS multislot capabilities of the mobile station are not exceeded). The simultaneous reception of multiple services on different carriers shall be dependent upon mobile station capabilities.

A mobile station receiving an MBMS p-t-m transmission shall be in broadcast/multicast receive mode. This state is defined only for the mobile station; from the network’s point of view, the mobile station shall be in packet idle mode. In particular, no context for the mobile station is created in the network.

A mobile station receiving MBMS shall read, in parallel to the MBMS data, system information for the serving cell from the broadcast control channel and CS and/or PS paging messages from its paging group on the paging channel(s) allocated in the cell.

NOTE:
The location of the MBMS traffic channel with respect to the control channels should be chosen such that it will be possible for the mobile station to satisfy this requirement.

A mobile station receiving MBMS shall operate in Network Control mode NC0 (see 3GPP TS 45.008) even if it had been commanded otherwise by the network. If in GMM-Ready state, the mobile station shall move to NC0 upon the start of the MBMS session. Upon termination of the MBMS session, the mobile station shall revert to the control mode commanded by the network before the start of the MBMS session if the mobile station is still in GMM-Ready state.

**** next modified section ****

7.3
Multislot capabilities

The multislot capability of an MBMS capable mobile station shall be such that the mobile station is capable of receiving on up to 7 timeslots per frame.

If data transfer is without ARQ (see subclause 6.3), an MBMS capable mobile station shall be capable of receiving MBMS on up to 6 timeslots simultaneously. 

NOTE: 
The 6 timeslots could be used to receive multiple sessions in parallel ( see subclause 6.4).

If data transfer is with ARQ (see subclause 6.3), the mobile station shall be capable of receiving on up to 4 timeslots and transmitting on at least one timeslot. The number of timeslots allocated for reception (m) and the number of timeslots allocated for transmission (n) shall be such that the sum of m and n does not exceed 5.
NOTE: 
The 4 timeslots could be used to receive multiple sessions in parallel (see subclause 6.4).
Regardless of the data transfer method, the mobile station shall additionally be capable of reading the (P)BCCH or the (P)CCCH on up to one additional timeslot in those frames where the mobile station is required to read the (packet) broadcast control channel or the (packet) common control channel.

NOTE:
This will be possible without interrupting the reception of MBMS only if allowed by the relative location of the (packet) control channels and of the MBMS traffic channel and depending on the number of timeslots allocated to MBMS (see Annex B). 

8
Network requirements

8.1 General requirements

In a network providing MBMS services, the support of the PBCCH shall not be mandatory.

If the PBCCH is not present in a cell, the network shall provide the parameters affecting cell reselection towards neighbouring cells using the PACCH.

If the PBCCH is allocated, the support of NMO I shall be mandatory.

NOTE:
If NMO III is used, the mobile station may need to interrupt the reception of MBMS to listen to CS paging messages.

The network may transmit an MBMS session on up to 6 timeslots if data transfer is without ARQ (see subclause 6.3). If data transfer is with ARQ, then one MBMS session can be transmitted on up to 4 timeslots.

































3GPP


_1153914572.doc
[image: image1.bmp]

4







first burst of a paging block or PBCCH block







5







0







1







2







3







7







6







5







4







7







Serving cell (any frequency)







5







4







3







2







1







0







7







5







4







Serving cell



(any frequency) - UL







3







2







1







0







7







6







5







4







3







2







1







Neighbour cell (BCCH frequency)







0







4







7







Serving cell (any frequency)







4







3







2







1







0







7







6







5







4







3







2







1







0







Uplink feedback message for service #2 on TS 3







3







2







1







0







7







6







6







5







7







6







5







4







3







2







1







0







7







6







7







6







5







4







3







2







1







0







7







6







7







6







5







4







3







2







1







0







7







6







MBMS service #1 on TS 1 and TS 2







Serving cell (any frequency)







7







5







4







3







2







1







0







7







6







5







4







3







2







1







0







6







5







4







4







3







2







1







0







7







6











Serving cell



(any frequency) - UL







7







5







4







3







2







1







0







7







6







5







4







3







2







1







0







Uplink feedback message for service #1 on TS 2







MBMS service #2 on TS 3












