
3GPP TSG RAN WG1 Meeting #85

        R1-164156
Nanjing, China 23rd - 27th May 2016
Source:
Intel Corporation

Title:
On the support of MBSFN subframes without a unicast control region and cell-specific reference signals
Agenda item:
6.2.5.3
Document for:
Discussion/Decision
1 Introduction

At the last RAN1 #84bis meeting, the following was clarified in regard to the work item description for eMBMS enhancements for LTE [1].

	· Objective a may be supported on carrier on which legacy UEs can be scheduled

· It is assumed that subframes contain a new numerology are signalled as MBSFN subframes

· Signalling of services to legacy and new UEs is handled by higher layers, so RAN1 assumes that legacy UEs would not be configured to receive MBMS services in an MBSFN subframe that had a new numerology

· If legacy UEs are to be supported on the carrier, the legacy control region shall not be impacted by the new numerology in a subframe 

· FFS whether MBMS MDT measurements would be impacted by any new numerology

· Objectives b and c mean that legacy UEs cannot be scheduled on the carrier

· Carriers supporting objective b may also support unicast traffic for Rel-14 UEs

· FFS what SI has to be supported on a carrier supporting objective b

· FFS whether carriers supporting objective c may also support unicast traffic for Rel-14 UEs

· FFS whether the reduced density of CRS with objectives b and c impacts time/frequency tracking, and if so, how this is handled 

· Note that if there is additional RAN1 impact from objective d, it is in the area of how to support the self-contained SI as mentioned in WID




The aforementioned objectives are replicated for convenience below.

	The objective of the work item is to evaluate and specify the following eMBMS enhancements for LTE:  
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. (RAN1)

b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)

· 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. (RAN1, RAN2)

Study the following:

d. Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

e. Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)

f. Solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)


In this contribution, we concern ourselves with work item objective c which is to specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals in eMBMS for LTE Rel. 14. Other objectives are treated in our companion contributions in [2] and [3].
2 Support of MBSFN subframes without a unicast control region and cell-specific reference signals
Currently, the minimum control region size for LTE is one symbol regardless of whether a subframe is a MBSFN subframe or not. That is because the first OFDM symbol carries the PCFICH in LTE. A control region size of zero has been extensively discussed, e.g., in LTE releases 11 and 12 in the scope of the new carrier type (NCT) and small cell enhancements study items. To date, however, a control region size of zero OFDM symbols is not supported. Moreover, if the number of PBCH antenna ports is four or if the system bandwidth is less than 10 PRBs, the control region size is always at least two OFDM symbols to transmit CRS symbols corresponding to antenna ports two and three on the second OFDM symbol. 
As discussed in our companion contribution is [3], reception of the PDCCH plays an important role even for reception of MBMS services. In order to receive the MCCH, which is mapped to the PMCH, the UE needs to receive system information transmitted on the DL-SCH via the PDSCH which in turn is scheduled by the PDCCH carrying DCI with CRC scrambled by the SI-RNTI. Hence, the PCFICH and PDCCH are required to receive the DL-SCH even if the UE is not configured to receive unicast traffic on a dedicated downlink channel. MCCH and MTCH can otherwise not be received on the PMCH. 

For LTE Rel. 14, it has been proposed to remove the unicast control region in order to make space for new numerologies with reduced subcarrier spacing and prolonged symbol durations with further extended cyclic prefixes, respectively. As explained above, the MCCH and MTCH cannot be received without at least receiving the PCCH and BCCH on the PDSCH. Hence, if all subframes were not to have unicast control signaling, signals, channels, and procedures currently in place for MBMS service reception would have to be redesigned. In addition to the tremendous time and specification effort, which clearly is not feasible, a dedicated design would also mean that seamless switching of 100% MBMS resources and less than 100% MBMS resources, i.e., some resources are reserved for unicast transmissions, is not possible. Hence, even when subframes without unicast control region were supported, the overall design should nevertheless reuse the PDCCH and PDSCH in some subframes that consequently cannot be configured without unicast control region. 

Observation 1: Redesigning the reception of PCCH, BCCH, and MCCH for carriers without unicast control region is not feasible in light of the time units available for MBMS enhancements for LTE

Observation 2: Even when subframes without unicast control region are introduced into the specifications, the overall design should reuse PDCCH and PDSCH in some subframes that consequently cannot be configured without unicast control region 
Proposal 1: Reception of the PCCH, BCCH, and MCCH for carriers without unicast control region uses the same signals and channels as in Rel. 8
It has furthermore been proposed to support unicast traffic for Rel. 14 UEs on carriers without unicast control region. Note that removing the unicast control region also entails removing the CRS contained in the symbols comprising the legacy control region. In LTE the UE can always rely on CRS being present in the first one or two OFDM symbols of all downlink and special subframes depending on the PBCH antenna port configuration. Particularly, CRS is always present in the control region of subframes 0, 1, 5, 6 since all TDD UL/DL configurations have subframes 0 and 5 as downlink subframe and subframes 1 and 6 as special subframes. In addition to removing the unicast control region, the eMBMS enhancements work item also discusses increasing the number of MBSFN subframes to more than 60%. In fact, up to 100% MBSFN subframes per radio frame are being proposed. Increasing the number of MBSFN subframes and removing the unicast control region virtually removes all CRS from said carrier. Nevertheless, proponents also propose to support unicast traffic on these carriers for Rel. 14 UEs. Reducing the time domain density of CRS has already been extensively discussed in LTE in the scope of the new carrier type (NCT) and small cell enhancements study items. These proposals had at least some kind of tracking RS with reduced time and frequency density compared to LTE CRS. Yet none of these proposals have been agreeable despite lengthy and detailed studies and simulation campaigns. To date, no activated SCell or PCell can transmit unicast traffic with reduced CRS density. 
The current proposals are much more radical than previous proposals in that they seem to remove CRS completely while still supporting unicast traffic. It is thus highly questionable that the eMBMS work item in Rel. 14 with a very limited number of time units will accomplish this task. Hence, we propose to not study unicast traffic on MBMS carriers without unicast control region. 

Proposal 2: MBMS carriers without unicast control region do not support unicast traffic for Rel. 14 UEs. 
In addition to supporting unicast traffic on MBMS carriers without unicast control region, it has been proposed to also support other services such as positioning, CMAS, and ETWS. In light of the limited time available for this work item despite the potentially tremendous specification impact of some of the proposed enhancements, we don’t see these services as having high priority. In fact, it is not even clear if such enhancements would be in the scope of the work item. Hence, we propose to focus on other more important aspects for the time being.

Proposal 3: FFS whether positioning, CMAS, ETWS and other services ought to be supported by the eMBMS enhancements in Rel. 14
3 Conclusion

This contribution analyzes the time and specification effort of introducing MBMS carriers that don’t support legacy control channels. The following are the proposals and observations:
Observation 1: Redesigning the reception of PCCH, BCCH, and MCCH for carriers without unicast control region is not feasible in light of the time units available for MBMS enhancements for LTE

Observation 2: Even when subframes without unicast control region are introduced into the specifications, the overall design should reuse PDCCH and PDSCH in some subframes that consequently cannot be configured without unicast control region 
Proposal 1: Reception of the PCCH, BCCH, and MCCH for carriers without unicast control region uses the same signals and channels as in Rel. 8

Proposal 2: MBMS carriers without unicast control region do not support unicast traffic for Rel. 14 UEs. 

Proposal 3: FFS whether positioning, CMAS, ETWS and other services ought to be supported by the eMBMS enhancements in Rel. 14
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