3GPP TSG-RAN WG1 Meeting #73                                                                      R1-131952
Fukuoka, Japan, 20th  to 24th  May 2013
Agenda Item:
6.2.5.1.1
Source: 
Fujitsu
Title: 
On scenarios for cross-subframe/multi-subframe scheduling
Document for:
Discussion and decision
1. Introduction
In the last meeting, cross-subframe/multi-subframe scheduling (XSS/MSS) was discussed as an approach to the spectrum efficiency improvement for Rel-12 small-cell deployment scenarios [1]. The proponent companies claimed exploitation of relatively long time-domain coherence of channels while the other companies identified decreased scheduling flexibility and increased complexity of HARQ feedback timeline and ACK/NACK resource assignment, in their respective arguments. While the most typical scenario for the discussion on pros and cons of the XSS/MSS was small cell deployment, it was clarified the discussion should not necessarily be limited to small cells. Other target scenarios than the use in small cells included E-PDCCH-less TDD special subframes and carrier aggregation of TDD and FDD cells.
In the present document, we discuss some scenarios which were not well addressed previously and which may benefit from XSS/MSS.

2. Discussion
2.1 Further discussion on scenarios benefitting from cross-subframe/multi-subframe scheduling

(1) It was agreed during Rel-11 RAN1 discussions that unicast control and data are allowed to be transmitted on almost blank subframe (ABS) with reduced, but non-zero, transmission power. A macro cell may transmit a PDSCH to a UE in its own cell with a reduced power on an ABS. The PDSCH may be transmitted on a fraction of the macro cell’s DL system bandwidth. Although some UEs in a pico cell under the umbrella of the macro cell may be interfered with by the macro PDSCH, the impact may be small as the transmission power is small and the PDSCH typically appears on only a part of transmission band. The PDCCH associated with the PDSCH is spread over the entire DL system bandwidth of the macro cell. Therefore the impact of the macro-cell PDCCH on pico-cell PDCCHs may be larger than that of the macro-cell PDSCH on pico-cell PDSCHs. Ideally, macro PDSCH on an ABS is better to be transmitted without PDCCH. The XSS/MSS can be an alternative to the PDCCH-less PDSCH transmission. That is, a PDSCH on an ABS of macro cell is cross-subframe/multi-subframe scheduled by a PDCCH on a previous (non-ABS) DL subframe. 
It may also be desirable to avoid placing EPDCCH in ABS, which can be achieved by XSS/MSS applied to EPDCCH.
The XSS/MSS might be applicable to scheduling of PDSCH transmission on MBSFN subframes not used for PMCH.
(2) RAN1 discussed the maximum size of transport channel in case of its scheduling via EPDCCH and concluded that RAN1 specification would specify nothing relevant to that [2]. A XSS where a scheduling EPDCCH appears in the subframe before the first of the scheduled subframes can be beneficial in scheduling a large size of PDSCH, as the signal processing time requirement for the PDSCH decoding is much relaxed. And the XSS could be future-proof in a scenario of extended bandwidth. An EPDCCH would be able to cross-subframe schedule a PDSCH mapped on bandwidth much wider than e.g. 20 MHz. Such a PDSCH could not be scheduled in the same subframe as the EPDCCH.
Furthermore, future operation on multiple carriers may need to be supported without strict time alignment (e.g. TDD/FDD CA). In such cases cross-carrier scheduling, irrespective of time alignment (or misalignment) between carriers, could be supported using XSS, without shortening UE processing times between EPDCCH reception and PDSCH decoding.
2.2 Indication of dynamic switch between XSS/MSS and same-subframe scheduling (SSS) to scheduled UE
XSS/MSS can be semi-statically configured to a UE via higher-layer signaling. When such a configuration is activated, the UE can assume that the corresponding received PDCCH/EPDCCH is for XSS/MSS. In addition, dynamic switching between XSS/MSS and SSS (where a single PDSCH is scheduled by a PDCCH/EPDCCH on the same subframe as for the PDSCH) can be feasible at a cost of increased information inclusion in the DCI message. If scheduled subframe allocation (the number of scheduled subframe, the starting subframe of scheduled subframes) can be dynamically changed, further information should be included in the DCI message. Therefore, while these scheduling flexibilities remain almost the same, it is desired to minimize the size of added information bits in the DCI. This could be discussed in a work item originating in the study item of small cell enhancement.
3. Summary and proposal
We discuss some non-small-cell scenarios not well addressed in the previous meeting which we think will benefit from cross-subframe scheduling (XSS) and/or multi-subframe scheduling (MSS). The most interesting scenarios are scheduling of PDSCH on ABS and scheduling by EPDCCH of very large size PDSCH. 
We propose to further discuss approaches to minimization of additional information to be included in PDCCH/EPDCCH used for MSS/XSS if RAN1 agrees to discuss the MSS/XSS in a work item originating in the small-cell enhancement Study Item.
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