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Draft CR to TS 43.246: Multislot capabilities for MBMS terminals

The present contribution contains a proposal for text to be added to the MBMS Stage 2 specification [1] specifying the mobile station’s multislot capabilities. The proposed text reflects the working assumption agreed during GERAN#19 that the maximum number of timeslots should be 6.

It is clarified that the value of 6 does not include the timeslot used for the (packet) broadcast and (packet) common control channels, which the MS is required to read while receiving MBMS. It shall be possible for the MS to read the (packet) control messages, without interrupting the reception of MBMS, if transmitted on one timeslot. If more than one timeslot is allocated to (packet) control messages, then the number of timeslots on which MBMS can be transmitted needs to be reduced, as shown in [2].

The maximum value of 6 is valid only if the MBMS data transfer does not require feedback from the users. If feedback is requested from the users, then the maximum number of timeslots in the downlink is limited to 4, plus one uplink timeslot to send the PDA/N messages.

It is also proposed to include in an Annex some examples scenarios for the timeslot allocation of the MBMS traffic channels. The purpose of this annex is to show the maximum number of timeslots that it is possible to allocate to MBMS, depending on whether the PBCCH is allocated or not, whether Frequency Hopping is used or not, etc. In the analysis it is assumed that the MS is required to receive MBMS and read the (packet) control channels without clashes. One of the purposes of the annex is to give the background on the requirement of 6 timeslots. Most of the material in the annex is taken from [2].

[1] GP-041361, “3GPP TS 43.246 ‘Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2’, v. 0.13.0”, GERAN#20, Bilbao (Spain), 21-25 June 2004

[2] GP-040712, “MS requirements for MBMS p-t-m services”, Siemens, GERAN#19, Cancun (Mexico), 19-23 April 2004

7.3
Multislot capabilities

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

An MBMS capable mobile station shall be capable of receiving MBMS on up to 6 timeslots simultaneously. The network may transmit an MBMS session on up to 6 timeslots if data transfer is without ARQ (see subclause 6.3).
NOTE:
The 6 timeslots could be used either to transmit one single session or to transmit multiple sessions in parallel (on different timeslots).
If data transfer is with ARQ (see subclause 6.3), then one MBMS session can be transmitted on up to 4 timeslots. The mobile station shall be capable of receiving on up to 4 timeslots and transmitting on one timeslot.

Regardless of the data transfer method, the MS shall additionally be capable of reading the (P)BCCH or the (P)CCCH on up to one additional timeslot in those frames where the MS is required to read the (packet) broadcast control channel and/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).
**** next added section ****

Annex B (informative)
In this Annex, the maximum number of timeslots that can be allocated for the MBMS traffic channel in different scenarios is investigated. The analysis is carried out under the assumption that the mobile station is able to read both the (packet) broadcast control channel and the (packet) common control channel without having to interrupt the reception of MBMS. Additionally, in all the scenarios the maximum number of timeslots is calculated assuming that both the (P)BCCH and the (P)CCCH are located on only one timeslot; if this assumption is not satisfied (i.e. additional timeslots are used for (P)CCCH), the number of timeslots that MBMS can be received upon will be reduced.
Throughout the Annex, the maximum number of timeslots for each scenario is calculated assuming that the requirements on the time needed to switch to a different frequency, or to switch between transmission and reception, or viceversa can be satisfied by a mobile station of multislot class 12 (see 3GPP TS 45.002).
The maximum number of timeslots will depend on whether the data transfer is performed using block repetitions only or using user feedback (see subclause 6.3).
B.1
Block repetition
B.1.1
PBCCH not deployed, transmission with Frequency Hopping
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Figure B.1 
Figure B.1 shows that it is possible to have the simultaneous reception of paging or broadcast channel and MBMS data if the MBMS session is transmitted on up to 5 timeslots.
It is assumed that channel combination iv (BCCH+CCCH+FCCH+SCH) is allocated on TS 0 of the BCCH carrier. If the CCCH is located on other timeslots in addition to timeslot 0, the number of timeslots that MBMS can be received on is reduced. For example, if a second timeslot is allocated to the CCCH (i.e. BS_CC_CHANS = 2), then it necessarily has to be timeslot 2 (see 3GPP TS 45.002). Therefore only timeslots 4, 5 and 6 can be used for the transmission of MBMS, and the maximum number of timeslots is reduced to 3.
B.1.2
PBCCH not deployed, transmission without frequency hopping
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Figure B.2
Figure B.2 shows that in this scenario the maximum number of timeslots that can be allocated to MBMS could be 7. However this requires that Tra = 1 in order to perform RXLEV measurements on neighbouring cells (measurements would be performed only in those frames when the MS does not read the BCCH or the CCCH). This is possible only for “high multislot class” terminals (classes 30 to 34 and 40 to 45); for terminals of multislot class 12, the value of Tra is 2 (i.e., the minimum time needed for the MS to perform adjacent cell signal level measurement and get ready to receive is 2 timeslots). For this reason, it is preferable to limit the maximum number of timeslots that can be allocated to MBMS to 6. Another reason for limiting the maximum number of timeslots is that, with 7 timeslots not only normal measurements are not possible, but also normal BSIC decoding is not possible (see 3GPP TS 45.002).
B.1.3
PBCCH deployed, transmission with frequency hopping
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Figure B.3 
Figure B.3 shows that in this scenario the maximum number of timeslots that can be allocated to MBMS is 6.

It is assumed that channel combination xi (PBCCH+PCCCH+PDTCH/F+PACCH/F+PTCCH/F) is present on TS 0 and that all the PCCCH blocks are located on the same timeslot as the PBCCH (i.e. no PCCCH blocks are located on other timeslots).

NOTE:
As paging coordination is mandatory in the network for MBMS, the mobile station does not need to read the BCCH and the CCCH.

It is also assumed that both the PBCCH and the MBMS traffic channels use frequency hopping, that the hopping pattern is the same and that, in every frame, the PBCCH and the MBMS traffic channels are transmitted on the same frequency. If the hopping pattern is not the same, the maximum number of timeslots that can be allocated to MBMS is reduced to 5.  
B.2

Data transfer with feedback

B.2.1
PBCCH not deployed, transmission with frequency hopping
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MBMS service on TS 2 to TS 4
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Figure B.4 
In this configuration, it is assumed that the BCCH and the CCCH are located on timeslot 0 (with no additional timeslots assigned to CCCH). As shown in Figure B.4, the MS is able to transmit also when the BCCH or the CCCH need to be read, if MBMS is transmitted on up to 3 timeslots.
B.2.2
PBCCH not deployed, transmission without frequency hopping
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Figure B.5 
In this scenario, the maximum number of timeslots that can be allocated to MBMS is 4. This assumes that both the BCCH and the CCCH are located on timeslot 0. 
B.2.3
PBCCH deployed, transmission with frequency hopping
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Figure B.6
Figure B.6 shows that in this scenario the maximum number of timeslots that can be allocated to MBMS is 4.

It is assumed that the PBCCH and the PCCCH need to be located on a single timeslot. If the PCCCH is transmitted on more than one timeslot, then the number of timeslots that can be allocated to MBMS is reduced accordingly.
NOTE:
As paging coordination is mandatory in the network for MBMS, the mobile station does not need to read the BCCH and the CCCH.

It is also assumed that both the PBCCH and the MBMS traffic channels use frequency hopping, that the hopping pattern is the same and that, in every frame, the PBCCH and the MBMS traffic channels are transmitted on the same frequency. If the hopping pattern is not the same, the maximum number of timeslots that can be allocated to MBMS is reduced to 3.
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