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1
Introduction
RAN2 LS [1] asks RAN1 to study the impact and assess the feasibility of unicast transmission in MBSFN subframes configured by the System Information Block Type 2 (SIB2). 
In [2], several RAN1-related alternatives to support unicast transmission in MBSFN subframes are discussed and it’s proposed that Rel-9 UEs (MBMS and non-MBMS) shall decode PDCCH for possible DL assignment in MBSFN subframes. 
On top of agreement on [2], the contribution focuses on some related issues to be clarified. 
2
Discussion
2.1 Related Issues to be clarified
For UE to successfully decode PDCCH in the control region of MBSFN subframe so as to receive unicast transmission on PDSCH, some issues should be considered and specified in Rel-9 spec:
a. What the slot structure of the MBSFN subframe for unicast transmission would be?
b. What kind of the CP length to be used?

c. How many control symbols allowed in MBSFN subframe for unicast transmission?
d. Could paging subframe(s) (e.g. subframe #4 and 9 for FDD) to be configured as MBSFN subframe(s) then?

a. Slot Structure
For LTE- advanced, following agreement has been made:

LTE –Advanced supporting PDSCH transmissions for Rel-10 UEs in MBSFN subframes, 
-
In case of PDSCH mapping to MBSFN subframes, both normal and extended cyclic prefix can be used for control and data region, same CP length is used for control and data.

-
Relation between CP length of normal and MBSFN subframes in the control region is the same as in Rel-8.
It seems that 7 OFDM symbols per slot when normal CP is used in normal subframe (so as to MBSFN subframe) is not precluded or might be the common understanding in RAN1.
However, in LTE Rel-8, it’s confined to use extended CP structure (6 OFDM symbols) per slot for MBSFN subframe since extended CP is always used in the non-control region of the MBSFN subframe.  Consequently, when normal CP is used in normal subframe (so as to MBSFN subframe), there would be some spare time (e.g. around 14% of the MBSFN subframe) in MBSFN subframe for unicast transmission. If this is the case, then RAN1 may want to discuss whether such overhead (spare time) should be utilized. 

On the other hand, it’s considered to allow whole MBSFN subframe for unicast transmission to be operated as normal subframe, which is that when normal CP is used, 7-symbol structure is considered by the UE for unicast reception in MBSFN subframe. 

To make sure same understanding in RAN1 for LTE Rel-9 spec, it’s proposed to discuss the issue and specify the agreement in Rel-9 spec.
Note: there should be no impact for rel-8 UE since they also read PDCCH and network should not send DL assignment for Rel-8 UE.
b. CP length

Follow the principle in subsection a, it’s believed that agreement made for LTE-advanced could also be applied for LTE Rel-9; that’s:
LTE Rel-9 supporting PDSCH transmissions for Rel-9 UEs in MBSFN subframes, 

-
In case of PDSCH mapping to MBSFN subframes, both normal and extended cyclic prefix can be used for control and data region, same CP length is used for control and data.

-
Relation between CP length of normal and MBSFN subframes in the control region is the same as in Rel-8.
If there is any other view on the CP length to be used (e.g. extended CP is always used in data region of the MBSFN subframe even for unicast transmission), certain rule should be specified in the spec as well.
To make sure same understanding in RAN1 for LTE Rel-9 spec, it’s proposed to discuss (could discuss with subsection a) the issue and specify the agreement in Rel-9 spec.

Note: there should be no impact for rel-8 UE since they only read control symbols.

c. number of Control symbols
The number of PDCCH symbols is specified in Table 1 [3] in TS 36.211. 

Table 1: Number of OFDM symbols used for PDCCH
	Subframe
	Number of OFDM symbols for PDCCH when 
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	Subframe 1 and 6 for frame structure type 2
	1, 2
	2

	MBSFN subframes on a carrier supporting both PMCH and PDSCH for 1 or 2 cell specific antenna ports
	1, 2
	2

	MBSFN subframes on a carrier supporting both PMCH and PDSCH for 4 cell specific antenna ports
	2
	2

	MBSFN subframes on a carrier not supporting PDSCH
	0
	0

	All other cases
	1, 2, 3
	2, 3, 4


For MBSFN subframes, there shall be {0, 1, 2} PDCCH control symbols, while for normal subframes, the number of PDCCH symbols is {1, 2, 3} ({2, 3, 4} in case of narrow band only). 
On a carrier supporting both PMCH and PDSCH, there shall be {1, 2} PDCCH control symbols indicated by PCFICH in the MBSFN subframe. Such control region design is sufficient to fulfil the MBSFN transmission.
With the PDSCH mapping the MBSFN subframe, it’s reasonable that more scheduling flexibility is provided with enabling more than two control symbols in MBSFN subframe (for unicast transmission) as normal subframe principle.
It’s proposed to discuss (could discuss with subsection a) the issue and specify the agreement in Rel-9 spec.
Note: there should be small impact for rel-8 UE if more than two control symbols are detected by rel-8 UE (they might just consider as an error).
d. Paging subframe utilization
36.331[4] prohibits the PMCH transmission on subframe #4 and #9 reserved for paging on PDSCH so that MBSFN subframes would not be configured on these two subframes. However, in current 36.211[3] section 6.5, it’s only specified that PMCH shall not be transmitted in subframes 0 and 5 on a carrier supporting a mix of PDSCH and PMCH transmission.

With PDSCH mapping to the MBSFN subframe, it’s considered that subframe #4 and/or #9 could also be configured as MBSFN subframes to provide more flexibility. Then it’s up to network configuration to decide how to use these two subframes according the system situation. For example, both Rel-8 and Rel-9 UE may still expect paging indication in the control region or network doesn’t configure these two subframes as MBSFN subframes. On the other hand, once dedicated MBSFN carrier is deployed in the future, we don’t need to make further change by then. With this change, we can just keep section 6.5 in 36.211 as it is. 

It’s proposed to discuss in RAN 1 and consult with RAN2 whether there is any impact from RAN2 perspective.
Note: there should be no impact for rel-8 UE.
3
Conclusion
We identify several issues resulting from to the possible agreement on Unicast transmission on the MBSFN subframes. It’s proposed to discuss these issues to reach consensus and clarify in Rel-9 spec at current stage.  
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