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1
Introduction
In the previous meeting, RAN2 discussed the possibility of using some MBSFN designated subframes for unicast transmission. It was identified that due to the bursty nature of MBMS traffic it may happen that some subframes originally designated for MBSFN use remain unused by MBMS services. It was brought up that those unused MBSFN subframes could be used for unicast transmission. RAN1 involvement in addressing this question was requested in the LS [1].
In this document we discuss the feasibility of utilizing MBSFN subframes for unicast transmission and suggest what needs to be provided to facilitate the operation.
2 Discussion
It was brought up at the last RAN2 meeting that due to the bursty traffic it may happen that some MBSFN subframes are not utilized for MBMS services. Which subframes exactly are not used for MBSFN transmission would be known after the dynamic scheduling information (DSI) is formed. The DSI schedules the MBMS services within a certain period, e.g. 320 ms, and would always be provided before each cycle. 

It was acknowledged that using those unutilized MBSFN subframes for unicast transmission would be beneficial for Rel-9 UEs. The question is what needs to be done to enable such operation. In 36.213 [2] it states that the UE shall monitor a set of PDCCH candidates for control information in every non-DRX subframe, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. Therefore from the physical layer point of view, the MBSFN subframes are not differentiated from the unicast ones for PDCCH monitoring and UE is required to monitor the PDCCH in the MBSFN subframes. From the upper layer point, however, Rel-8 UEs are not expected to receive DL assignments in MBSFN subframe (“consider that no other DL assignments occur in the MBSFN subframes”), as specified in the RRC specification 36.331 [3]. Therefore in order to enable the use of an MBSFN subframe as a unicast subframe, the mentioned clause in 36.331 would have to be modified for Rel-9 UEs.
Scheduling Rel-9 UEs for unicast transmission on an MBSFN subframe can be facilitated if the following is provided
· The specification changes to 
· Enable UE reception of DL grant in originally designated MBSFN subframes
· Enable eNB transmission of PDSCH on MBSFN configured subframes
· UE functionality such that
· UE buffers the PDSCH in MBSFN subframes even it is not interested in (or not supporting) MBMS services. This is a straightforward functionality since it is already regularly performed for the unicast subframes
· UE does the appropriate reference signal processing in the PDSCH region, such that  it can demodulate MBSFN or unicast transmissions on a designated MBSFN subframe.  

The content of the DSI can aid the UEs receiving the MBMS services in the sense that they will be aware of the MBSFN subframes that are used for  the actual MBSFN transmission and therefore can not be converted to the unicast subframes. The UEs not receiving MBSFN (and DSI) would treat each MBSFN subframe as a potential unicast subframe.
From the above discussion it can be concluded that the specification impact is very small and the UE impact seems to be acceptable, and therefore the functionality should be supported.
3
Summary 
In this document we discussed the feasibility of utilizing MBSFN subframes for unicast transmission and suggested what needed to be provided in order to facilitate the operation.
We concluded that 

· It  is possible to utilize MBSFN subframes for unicast transmission 
· UEs not receiving MBSFN would treat each MBSFN subframe as a potential unicast subframe
· UE may receive DL grants in originally designated MBSFN subframes
· UE buffers the PDSCH in MBSFN subframes even if it is not interested in (or not supporting) MBMS services
· UE does the appropriate reference signal processing in the PDSCH region such that it can demodulate MBSFN or unicast transmission on designated MBSFN subframes
· UEs receiving MBMS services are aware (from DSI) of the MBSFN subframes that are  used for an actual MBSFN transmission and so can not be converted to the unicast  subframes
· There is no need for any new physical channels or changes to the existing ones  for this purpose

· The RRC specification 36.331 stating that UE can consider that no other DL assignments occur in the MBSFN subframes needs to be removed for Rel-9 and later release UEs.
Based on the above, we propose the following

· eNBs may use MBSFN configured subframes for unicast transmission

· Rel-9 (and later) UE may receive DL grants in the originally designated MBSFN subframe. UE processing needs to accommodate possible unicast transmissions on MBSFN subframes
· Remove the statement in 36.331 stating that UE can consider that no other DL assignments occur in the MBSFN subframes
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