
3GPP TSG RAN WG1 Meeting #86

        R1-166528
Gothenburg, Sweden 22nd - 26th August 2016
Source:
Intel Corporation

Title:
Considerations on longer cyclic prefix for MBSFN subframes
Agenda item:
7.2.6.1
Document for:
Discussion/Decision
1 Introduction

The following proposed agreement is currently under email discussion in RAN1:
	•       If a carrier is operated with 100% MBSFN subframe allocation, a single CP longer than or equal to X is supported
•       It is understood 100% MBSFN subframe allocation allows for non-MBSFN subframes set aside for e.g. cell search, SI
•       100% MBSFN subframe allocation applies to objective b), and objective d) if specified
•       This carrier does not have unicast control in the MBSFN subframes
•       FFS: Where to indicate MCCH change notification
•       For a carrier that is operated with 100%  MBSFN subframe allocation, legacy CPs are supported
•       FFS whether it is needed to have unicast control on this carrier
•       FFS whether the longer CP numerology can be supported in carriers with less than 100% MBSFN subframe allocation
•       If a carrier supports mixed unicast and MBMS, at least 2 subframes separated by 5ms are non-MBSFN subframes
•       eMBMS enhancements do not require changes to any channels and signals needed for MBMS operation except PMCH and MBSFN-RS
•    FFS whether use of more REs, TTI extension and/or change in payload are needed for PBCH coverage enhancements.
Working assumption: x=100us, need for more evaluation.


The proposals cover all three objectives of the work item:
a) Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation.

b) Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. 
· The non-MBSFN subframes for unicast can only be used as SCell

c) Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. 
In this contribution, we provide design considerations to progress on objective a). Objectives b) and c) are treated in our companion contributions in [1] and [2].

2 Considerations on longer cyclic prefix for MBSFN subframes
In LTE Rel. 8, MBSFN subframes were introduced for forward compatibility reasons. The MBMS feature could not be completed in LTE Rel. 8 but by means of MBSFN subframes, Rel. 8 UEs could be made aware of MBMS transmissions in a forward compatible manner. Currently, MBSFN subframes comprise a non-MBSFN region and a MBSFN region. Transmissions in the non-MBSFN region always use the same cyclic prefix length as used in subframe #0. The non-MBSFN region can span the first one or two OFDM symbols of a MBSFN subframe albeit when the number of PBCH antenna ports is four, it always spans 2 OFDM symbols. The non-MBSFN region of MBSFN subframes fulfils an important purpose. It allows to schedule an UL transmission in subframe n+4 where n is a MBSFN subframe. Without the non-MBSFN region, UL subframes with an offset of four subframes corresponding to MBSFN subframes in the DL would not be schedulable in FDD systems. Hence, they ensure that the configuration of MBSFN subframes does not result in a throughput loss or an inefficient usage of spectrum in the UL.
In LTE Rel. 10, an additional feature was introduced that allows an eNB to schedule unicast transmissions in TM9 or 10 in MBSFN subframes that are not used for PMCH transmissions. Similarly, EPDCCH can be transmitted in MBSFN subframes as indicated by a RRC configured bitmap. Since all UEs have knowledge about the MBSFN subframe configuration in a cell, they can properly rate match the unicast transmissions in MBSFN subframes with TM9/10 transmissions. A UE not interested in a certain MBMS service, however, will not know about the presence of an actual PMCH transmission just from the MBSFN subframe configuration. Only a UE actually interested in a specific MBMS service will know the schedule of the PMCH transmissions for that service—as indicated on the MCCH—but may not know about the presence of PMCH transmissions of another service. 
LTE Rel. 13 does not support cross-subframe scheduling in the DL, i.e., the downlink control information carried on a PDCCH in subframe n schedules an associated PDSCH transmission in the same subframe. Particularly, unicast transmissions in MBSFN subframes are scheduled by the PDCCH in the non-MBSFN region of the same subframe if no EPDCCH is configured for said subframe. Note that the eNB can dynamically transmit PDCCHs in the non-MBSFN region of a MBSFN subframe, however, it cannot dynamically transmit an EPDCCH in a MBSFN subframe as this requires a semi-statically configured bitmap. 
In [3] we reason why MBSFN subframes with a CP longer than the currently specified CP for MBMS should not have a unicast control region. Without a unicast control region, however, UL subframes cannot be scheduled and unicast transmissions cannot be scheduled in the absence of a PMCH. This seems acceptable if a carrier is operated with 100% MBSFN subframes and no unicast transmissions are multiplexed onto the same carrier. If, however, MBMS and unicast services are operated on the same carrier, configuring a CP longer than the currently specified CP for MBMS would result in a significant performance loss in the UL.
Observation: If MBMS and unicast services are operated on the same carrier, configuring a CP longer than the currently specified CP for MBMS would result in a significant performance loss in the UL
3 Conclusion

In this contribution, we discussed design considerations for the introduction of a longer cyclic prefix for MBSFN subframes. It is observed that if MBMS and unicast services are operated on the same carrier, configuring a CP longer than the currently specified CP for MBMS would result in a significant performance loss in the UL.
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