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1. Introduction
In last meeting, it was agreed that SPS transmission in MBSFN subframes was supported in RAN1, but whether it is supported in RAN2 is not decided yet. This contribution discusses this issue and proposes to support SPS transmission in MBSFN subframes in Rel-10.
2. Discussion
In this section, the typical scenarios of MBSFN subframes configuration in Rel-8/9 and Rel-10 network are shown at first. Under the scenarios, the necessity of PDSCH transmission assigned by configured DL assignment is discussed. Based on the analysis, we discuss the collision between MBMS transmission and configured PDSCH transmission and possible solutions.

Scenario 1: Small amout of MBSFN subframes unused for MBMS transmission

In Rel-8/9, MBSFN subframes are mostly configured for MBMS transmission. Then in most cases, there are only very small amount of MBSFN subframes unused for MBMS transmission.
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Figure 1 
Example of scenario 1 (Rel-8/9 scenario)
Figure 1 is an example of scenario 1. There are 6 MBSFN subframes every 40ms and only 2 MBSFN subframes unused for MBMS transmission during 80ms.
In Rel-8/9, SPS transmission in MBSFN subframes is not supported because UEs in Rel-8/9 transmission mode are not allowed to receive PDSCH in MBSFN subframes. In TS 36.321. it is stated that PDSCH transmission assigned by configured DL assignment is not allowed in MBSFN subframes.
Scenario 2: A lot of MBSFN subframes are configured for PDSCH transmission
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Figure 2 Example of scenario 2 (Rel-10 scenario)
Figure 2 is an example of scenario 2. There are 6 MBSFN subframes every 10ms and only 3 MBSFN subframes are used for MBMS transmission in 80ms. When most of UEs in Rel-10 network are Rel-10 UEs, scenario 2 would be a reasonable (even typical) scenario for the following two reasons:
· CRS is not needed because UEs in TM9 can monitor DM-RS for channel estimation, and more resource can be used for data transmission;
· Configuring more MBSFN subframes is of great benefit for eNB energy saving.

In scenario 2, we need to discuss whether configured DL assignment is allowed in MBSFN subframes. As shown in figure 2, it is difficult to avoid configuring SPS DL assgnment in MBSFN subframes because most of DL subframes are MBSFN subframes except the subframe 0, 4, 5, 9 which should be used for transmission of MIB, SIBs and paging. On the other hand, there are at most 2 OFDM symbols could be used for PDCCH transmission in an MBSFN subframe. Comparing with at most 3 OFDM symbols could be used for PDCCH tranmission in a normal subframe, SPS transmission is more important to save PDCCH while more MBSFN subframes are configured.
Based on above discussion, PDSCH transmission assigned by configured DL assignment should be supported for the two reasons as below:
· A lot of MBSFN subframes configured for PDSCH transmission can bring benefit for eNB energy saving and increase resource efficiency;
· SPS transmission is more important because the PDCCH resource is less in MBSFN subframes.
Proposal 1: SPS DL transmission in MBSFN subframes should be allowed for UEs in Rel-10 transmission mode.
With proposal 1, the MBMS transmission may collide with configured DL assignment in the MBSFN subframe. 
Firstly, eNB should try to avoid configuring SPS DL assignment in the subframe used for MBMS transmission as much as possible. However, it is difficult to avoid the collision completely. As shown in figure 3, the collision happens once in 4 SPS transmission occasions. If the MCH scheduling period is lager than 8 radio frames, the collision probability is lower. It’s unreasonable to prohibit SPS transmission because of little collision probability. Then small amount of collision between MBMS transmission and configured DL assignment should be acceptable from the perspective of the efficiency of SPS transmission.
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Figure 3 Example of collision between MBMS transmission and configured DL assignment
Proposal 2: Small amount of collision between MBMS transmission and configured DL assignment should be allowed.
There are several solutions to resolve the collision.
Solution 1: UE receives PDSCH according to configured DL assignment and send NACK if the PDSCH is decoded incorrectly. Then the retransmission would be triggered later.
In solution 1, UE doesn’t consider whether a collision is happened. If a MBMS transmission is received as an initial PDSCH transmission, it would be impossible for UE to decode the PDSCH transmission correctly. An optimization is that UE detects if the subframe is used for PDSCH transmission by implementation (e.g., activation detection with DM-RS) and discarding non-PDSCH transmission.
Solution 2: eNB sends SPS release PDCCH while the collision between MBMS transmission and configured DL assignment happens, and sends SPS assignment PDCCH subsequently.
In solution 2, there is no risk of UE decoding PDSCH incorrectly, but more PDCCHs would be used.
Solution 3: eNB sends a special PDCCH to inform UE that the configured PDSCH assignment is invalid just in current subframe but still valid in other SPS occasions.
In solution 3, there is no risk of UE decoding PDSCH incorrectly and the PDCCH consumption is less than solution 2. However, in solution 3 a special PDCCH should be introduced and some redundant code-points in SPS DCI format could be utilized for it.
Comparing the three solutions, solution 1&2 are implementation methods without specificatroin modification. To reduce the impact on specification, implementation based methods (solution 1&2) is preferred in current stage, and the solution 3 could be considered if necessary.
Proposal 3: The collision between MBMS transmission and configured DL assignment could be resolved by eNB’s implementation.
3. Conclusion
This contribution discusses SPS transmission in MBSFN subframes. We propose that:
Proposal 1: SPS DL transmission in MBSFN subframes should be supported for UEs in Rel-10 transmission mode.

Proposal 2: Small amount of collision between MBMS transmission and configured DL assignment should be allowed.
Proposal 3: The collision between MBMS transmission and configured DL assignment could be resolved by eNB’s implementation.
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