3GPP TSG-RAN WG2 Meeting #89bis
R2-151591
Bratislava, Slovakia, 20 - 24 April 2015
Agenda item:
7.3.3
Source:
Nokia Networks
Title:
Discussion and Working Assumptions for Single-cell PTM
WID/SID:
FS_LTE_SC_PTM – Release 13
Document for:
Discussion and Decision

1
Introduction
The work on the single-cell point-to-multipoint transmission study item has started [1]. This document is an update of R2-150513, in which we discuss some general concepts with the aim to define the scope of future work in more concrete way. We identify a set of working assumptions and propose to follow these assumptions in the future work.  

2
Discussion
2.1  Broadcast Transmission on PDSCH

In order to be able to reuse the existing MBMS system architecture for single-cell point-to-multipoint transmission, the MBMS service shall be identified by a single unique TMGI. Also the network should broadcast configuration information, similar to the existing MCCH, including a list of MBMS services (TMGIs) available/on-going in the cell. This broadcast configuration information may be provided by either extending the content of System Information on BCCH or transmitted on a new downlink logical channel (say SC-MCCH) specific to carrying configuration information for single-cell PTM and mapped to DL-SCH. For the latter case (i.e. a new downlink logical channel), System Information shall include a RNTI value, which is used by UE to receive the new downlink logical channel and it is hereafter referred to as SC-M-RNTI. The network can select the SC-M-RNTI value from the values currently used for C-RNTI (003D-FFF3) and include this SC-M-RNTI together with an indication of subframes the UE shall attempt to decode PDCCH, thus avoiding using one of the reserved RNTI values (FFF4-FFFC) for this purpose. 
The goals of single-cell point-to-multipoint transmission design should be a fast and frequent session management (i.e. start, stop, suspension and resumption of sessions), and flexible resource allocation. The definition of new downlink logical channel carrying the configuration information would allow for frequent changes of the single-cell point-to-multipoint control information without the need of system information update, which seems beneficial. [2] supports this by Observation 3. However, the proposed solution is a dedicated signalling instead of a definition of new downlink logical channel.
Working assumption 1: The amount of information in System Information related to the reception of single-cell PTM shall be kept at minimum.

Working assumption 2: If a new logical control channel (e.g. SC-MCCH) is used for single-cell PTM then the content of System Information is extended to provide UEs with an RNTI  (i.e. SC-M-RNTI) and subframe pattern for further reception of configuration information (i.e. SC-MCCH information) on DL-SCH.

The control information and single-cell multicast traffic channels (SC-MTCH) can be multiplexed on the same DL-SCH transport channel associated with the SC-M-RNTI similar to multiplexing on MCH. The receiving UE will have to always decode the transport block on DL-SCH. It is assumed that some kind of scheduling information could be provided to indicate in what subframes the UE shall attempt decoding the transport block on DL-SCH. Because the transmission of SC-MTCH carrying a given MBMS service may not occur in each subframe UE is decoding, it should be investigated whether each SC-MTCH could be treated as a new downlink logical channel associated with a unique RNTI value (i.e. multiplexing on DL-SCH is achieved through PDCCH decoding) instead of using MAC layer multiplexing via LCID assignment to each SC-MTCH. The receiving UE determines based on PDCCH decoding whether the DL-SCH transport block carries the particular SC-MTCH or not. PDCCH decoding should provide benefits in terms of UE power consumption in comparison to the decoding of DL-SCH transport block. However, PDCCH decoding performance of UEs receiving a multiplicity of MBMS sessions shall be investigated. Grouping of MBMS sessions and using RNTI for the group can reduce the number of RNTI a UE receiving multiple MBMS sessions needs to monitor. The grouping of MBMS sessions (TMGIs) has been considered in contributions at RAN2#89, e.g. [3]
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[4]. Multiplexing of MBMS sessions on a radio resource using one RNTI value raises a question whether it should be possible to multiplex MBMS sessions in one transport block. If the multiplexing in one transport block is performed, then the MBMS services are delivered using the same MCS which may not be desirable for the following reasons. There may be different service requirements, e.g. eNB targeting different BLER, for each service. The radio conditions of UEs receiving one MBMS session may be very different from the radio conditions of UEs receiving other MBMS sessions. It can be assumed that multiplexing MBMS services in one transport block has negative impact on spectral efficiency of the system.
Working assumption 3: Investigate whether each single-cell multicast traffic channel (SC-MTCH) could be associated with a unique RNTI value. 

Working assumption 4: If a unique RNTI value is used to identify SC-MTCH, investigate any impacts on PDCCH decoding by UEs receiving multiplicity of MBMS sessions.  

2.2  UL Feedback, HARQ and Link Adaptation
UEs receiving the single-cell PTM transmission cannot benefit from the same SINR as available in MBSFN. The difference in SINR levels is assumed to be in order of several dB. In order to compensate for the loss of signal quality and gain an acceptable level of spectrum efficiency, retransmissions and link adaptation should be considered. The retransmissions and the link adaptation require UL feedback thus,  at least some of the UEs receiving the single-cell PTM are required to be in the connected mode. 

Working assumption 5: Investigate whether HARQ should be part of single-cell PTM

Working assumption 6: UEs receiving the single-cell PTM and configured for UL feedback are in RRC_CONNECTED state.

It should be noted that the single-cell PTM can be designed so UE in RRC_IDLE state
can receive the traffic channels but no specific service requirements can be imposed on the system regarding the reception of single-cell PTM by UEs in RRC_IDLE state. 

In contrast to MBSFN, using a static MCS configuration is very limiting. Because of significantly lower SINR values in comparison to MBSFN the eNB will be forced to use very low MCS and thus the spectral efficiency degrades substantially. Therefore, link adaptation is considered to be necessary for the single-cell PTM transmission. eNB requires CSI reports to make a correct decision about the most suitable MCS. The current specification supports periodic and aperiodic CSI reporting. It should be investigated whether eNB can rely upon the current periodic and aperiodic CSI reporting for the single-cell PTM.

Working assumption 7:  CSI reporting should be part of single-cell PTM. It should be investigated whether the current CSI reporting is sufficient enough for single-cell PTM.

4
Conclusion
We propose that the working group agree on the following working assumption, which should guide the further work of this study item.

Working assumption 1: The amount of information in System Information related to the reception of single-cell PTM shall be kept at minimum.

Working assumption 2: If a new logical control channel (e.g. SC-MCCH) is used for single-cell PTM then the content of System Information is extended to provide UEs with an RNTI  (i.e. SC-M-RNTI) and subframe pattern for further reception of configuration information (i.e. SC-MCCH information) on DL-SCH.

Working assumption 3: Investigate whether each single-cell multicast transport channel (SC-MTCH) could be associated with a unique RNTI value. 

Working assumption 4: If a unique RNTI value is used to identify SC-MTCH, investigate any impacts on PDCCH decoding by UEs receiving multiplicity of MBMS sessions.

Working assumption 5: Investigate whether HARQ should be part of single-cell PTM

Working assumption 6: UEs receiving the single-cell PTM are in RRC_CONNECTED state.

Working assumption 7:  CSI reporting should be part of single-cell PTM. It should be investigated whether the current CSI reporting is sufficient enough for single-cell PTM.
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