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1. Introduction
It was agreed that MBSFN subframes could be used for unicast transmission in Rel-10. For Rel-8 and 9 UE, they could try to decode the PDCCH in the first couple of symbols, which is reserved for PDCCH, but they won’t find an downlink assignment. For Rel-10 UE, it would try to decode the PDCCH and if it finds the downlink scheduling assignment, it would go to decode PDSCH in the MBSFN region (the rest symbols in the subframe excluding those reserved for PDCCH). As the common RS (CRS) as defined in Rel-8 would only be transmitted in the PDCCH region but not the rest of the subframe, that would save RS overhead because Rel-10 UE could only rely on CSI-RS as defined in Rel-10 for channel state information measure and feedback if configured to use transmission mode 9. 

There is an issue that when a Rel-10 UE is scheduled to transmit in MBSFN subframes, it will use the new transmission mode 9 (TM9). As part of TM 9 consists of DCI format 1A, which is inline with the TM 1-8 as defined through Rel-8 and 9, the corresponding transmission scheme using format 1A is expected to be the same as that in Rel-8 and 9. However, as transmission schemes using DCI format 1A as defined in Rel-8 and 9 relies CRS for channel measurement and feedback, but there is no CRS transmission in the MBSFN region for such purpose, the transmission scheme used by Rel-10 UE while receiving a DCI format 1A in such situation needs to be re-considered. 
An alternative to adjust this was proposed in [1] at RAN1 63 meeting as follows:
· Antenna port 7 with SCID=0 is used when a UE configured with TM-9 receives DCI format 1A with C-RNTI in MBSFN subframe.

· FFS:
· PRB bundling is not supported in this transmission scheme.

· Above scheme is supported in the other transmission modes for Rel-10 UE.

During email discussion after the meeting, it was agreed to support the first bullet, namely, use single antenna port with port 7 when DCI format 1A is used for unicast transmission in MBSFN subframe (SF). The two FFS sub-bullets are left for further discussion in the upcoming meeting. 
In this contribution, we briefly discuss the issues related to the FFS points, and try to express our current views on these subjects.  

2. Supporting DCI format 1A for unicast transmission in MBSFN Subframe
Even though the proposal in [1] was agreed after email discussion, which provides a valid alternative scheme for DCI format 1A when unicast transmission is scheduled for Rel- 10 UE in MBFSN subframes, some further aspects are introduced with the goal of further specifying such transmission. In this section, we provide some discussion and our views regarding these FFS aspects
· PRB bundling is not supported in this transmission scheme
For this proposal, from the discussion online, the motivation is to support higher mobility UE by turning off the PRB bundling when DCI format 1A is used. It is known that PRB bundling was introduced in Rel-10 to enhance the channel estimation performance, namely, by bundling a couple of PRB together and apply the same precoding vector on these bundled PRBs, the UE would implement channel interpolation during its channel estimation process. For higher mobility UE, as the channel feedback is aging due to fast channel changes, the UE may simply rotate the precoding vector over neighboring PRB. For such operation, it might be better to turn off PRB bundling operation. 
The above proposal and consideration behind it was mainly based on optimizing the performance at higher mobility scenario, namely, using format 1A to schedule UE with higher mobility UE in MBSFN SF. It sounds a reasonable approach with good motivation, however, it may not fit well in the context of TM9. This is because DCI forma 1A as part of TM9 is considered as fallback scheme. From Rel-8 and 9, the fall back scheme could be used for two scenarios
1. When switching between two transmission modes, the fallback scheme could be used to avoid detection errors or out of synchronization during the transmission mode switching

2. The temporary scheme used when the feedback channel is not reliable

The first scenario is not applicable here as in MBSFN SF, Rel-10 UE may only be scheduled to use TM9 for the unicast transmission, therefore, there is no mode switching here. For second scenario, it is believed that it still exists and should be considered. In such scenario, when the eNB feels that the channel feedback from the UE is not stable or reliable, it could simply use DCI format 1A to schedule the transmission,  and such format could be used temporarily for single SF or a couple of SFs before the eNB goes back to use the normal DCI format and transmission scheme for TM9. 
It is understood the motivation of such approach is to support higher mobility UE and it is believed that higher mobility UE needs to be considered and supported better as current design for Rel-10 transmission mainly targets lower mobility UE. However, we feel that supporting higher mobility UE needs to be considered from a more broad perspective. This is because: 
1. Transmission to UE with higher mobility would be a relatively long process and switching on subframe basis may not sound reasonable

2. The scheduling of high mobility UE may not be limited in MBSFN SF and it would be better for UE to have consistent behavior (like support of PRB bundling or not) for non-MBSFN and MBSFN
3. Other design aspect should also be considered to better support higher mobility UE, such as CSI-RS transmission period etc. 
From the above discussion, we feel that it is better to leave this issue to Rel-11 and consider the support higher mobility UE there in a more comprehensive manner. That would avoid additional effort spent in the timeframe of Rel-10 on this, which include the meeting time and testing efforts.
· Above scheme is supported in the other transmission modes for Rel-10 UE.

From online discussion, it is believed that this proposal is to propose to include the above single port 7 for DCI format 1A for all other transmission modes. The motivation of this proposal may come from the consideration of not limiting the use of TM9 only for unicast transmission in MFSFN SF when single port CSI-RS port is configured.  Table 1 contains the comparison between single port as defined in Rel-8 and single CSI-RS port introduced in Rel-10. 
	
	Signaling of configuration
	RS port used for channel feedback
	Supporting UE

	Rel-8 single CRS port
	PBCH decoding
	CRS
	Rel-8,9 and 10 UE

	Rel-10 single CSI-RS port
	High layer signaling
	CSI-RS
	Rel-10 UE


Table 1 Comparison of single port in Rel-8 and single CSI-RS port in Rel-10
At this stage, TM9 is the only transmission mode introduced in Rel-10, and it was agreed that all channel measurement associated with TM9 should be based on CSI-RS port. It is understood to us that as number of CSI-RS ports configured in a cell could be between 1,2, 4 and 8,  there might be a need to define a separate DCI format other than DCI format 2C, for the purpose of PDCCH overhead saving, especially when single CSI-RS port is configured as proposed in [2].  However, that to us is a separate issue as regarding the transmission scheme for format 1A in MBSFN SF. In our view, defining different transmission schemes associated with the same DCI format under different circumstances would cause confusion, and therefore should be avoided. For example, defining single CRS port scheme associated with DCI format 1A, as well as defining single CSI-RS port (port 7) associated with DCI format 1A, may  introduce confusion when both single CRS port and single CSI-RS ports are configured in a Rel-10 cell, as then which scheme a Rel-10 UE should use needs to be specified and configured. That may lead to more specification effort and additional UE complexity.
In a word, we feel that introducing new transmission schemes associated with format 1A for TM1-8 other than those already specified in Rel-8 would cause confusion and add additional complexity at UE side. Therefore, it would be more preferred to not include them in Rel-10 timeframe. 
3. Conclusion

In this contribution, some aspects regarding FFS points proposed in [1] were discussed. In conclusion, we feel that it would be more appropriate to leave these FFS subjects to the future release and close this subject with agreed part as proposed in [1].
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