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Introduction
In the summary of the email discussion [1], several options were listed for singling of 1/2 or 4/6 OFDM symbol CRS in LAA cell as follows:
1/2 or 4/6 OFDM symbol CRS (MBSFN or non-MBSFN)
The following options have been identified to determine the subframe structure (MBSFN (1/2 symbol CRS) or non-MBSFN (4/6 symbol CRS))
· Option 1: RRC Configuration
· Option1-1: reusing the RRC configuration of MBSFN subframes
· Option1-2: indicate whether all the subframes contain 4 CRS symbols or whether only subframes 0 and 5 only contain 4 CRS symbols.
· Option 2: UE blind detection
· Option 3: Dynamic signaling
Select one or more options in RAN1#83. 
In this contribution, we provide our view on this signaling.
Discussion
MBSFN subframe structure will be quite beneficial from the perspective of spectral efficiency for TM9 and 10. In TM9 or 10, peak data rate can only be achieved with MBSFN subframe because code rate can be more than 1.0 in non-MBSFN subframe for the maximum TBS. From Rel-12, reduced maximum TBS will be supported so that code rate can be kept less than 0.931 under assumption of 120RE/PRB-pairs. It would be beneficial to schedule TM9/10 UEs in MBSFN subframes as much as possible because such maximum TBS reduction introduced in Rel-12 is not required.

In legacy cell, the MBSFN subframe configuration is broadcasted in the system information (i.e. cell-specific). In LAA SCell, legacy signalling may be reused if the same feature is preferred. On the other hand, it would not be necessarily required to reuse legacy signalling because eMBMS is not supported in LAA SCell. The legacy signalling is a bit complicated to support wide range of flexibility of resource assignment to eMBMS. And the system information will not be broadcasted in LAA SCell but signalled via dedicated signalling. MBSFN subframe configuration for TM9/10 may be UE-specific in LAA SCell.
[bookmark: _GoBack]With regard to reuse of legacy RRC signalling, it would be a merit that the least effort on standardization is required. On the other hand there would be some drawbacks. One would be resource fragmentation. With legacy signalling, a set of subframes is configured as MBSFN subframes and the rest as non-MBSFN subframes semi-statically in cell-specific manner. eNB cannot schedule UE in TM1/2/3/4/8 in MBSFN subframes while eNB cannot utilize maximum TBS for UE in TM9/10 in non-MBSFN subframes. In LAA SCell, it is not predictable in which subframe PDSCH can be transmitted due to LBT. So with semi-static MBSFN subframe assignment, it is also not predictable whether PDSCH can be scheduled in an MBSFN subframe. And also, if the first subframe of a transmission burst would always include 4 CRS OFDM symbols for synchronization purpose, the first subframe can only be assigned in non-MBSFN subframes. Therefore it will be desirable any subframe (except subframe 0 and 5) could be 1/2 or 4/6 CRS OFDM symbols. Another would be that at most up to six subframes per a radio frame can be MBSFN subframes while up to eight subframes (except subframe 0 and 5) can be MBSFN subframes in practice with other options. 
Observation:
· MBSFN subframe configuration may be UE-specific in LAA SCell.
· Semi-static MBSFN subframe assignment would not be preferable

For TM9/10, with option 1-2 in UE-specific manner, it would be possible to inform UE with assumption on whether DMRS-based PDSCH is transmitted with either 1/2 or 4/6 OFDM symbol CRS. Merit of the signalling would be network has a choice for high SE (or peak data rate) or robust synchronization in semi-static manner. As for dynamic signalling, we don’t see necessity of dynamic change between 1/2 or 4/6 OFDM symbol CRS on subframe basis for a single UE. If necessary, reconfiguration can be done in semi-static manner when circumstance of the UE is changed. If a UE is signalled with 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS semi-statically, it may always assume 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS in the subframe, respectively, when it receives DL assignment in DCI format 2C or 2D (i.e. DMRS-based transmission) intended for it. When a UE in TM9 or 10 receives DL assignment in DCI format 1A in any subframe, it can assume 4/6 OFDM symbol CRS in the subframe. Appropriate scheduling and CRS transmission can be guaranteed by network.
Observation:
· If a UE in TM9/10 is signalled with 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS semi-statically, it may assume 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS in the subframe, respectively, when it receives DCI assignment for its DL transmission.
· When receiving DCI format 1A (= fall back), UE in TM9/10 may assume 4/6 OFDM symbol CRS in the subframe regardless of MBSFN signalling

For TM1/2/3/4 and TM8, PDSCH transmission is not supported in MBSFN subframes. So signalling of 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS would not be required for the purpose of PDSCH demodulation assumption. UE may always assume there are 4/6 OFDM symbol CRS in the subframe where it receives DCI intended for it.
Observation:
· When a UE is configured with CRS-based transmission mode or TM8 and receives DCI intended for it, UE may assume 4/6 CRS OFDM symbols for demodulation in the subframe.
· Signalling of 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS is not necessary for such UE

According to the discussions above, we propose the followings:
Proposals:
· UE-specific semi-static signalling of assumption on PDSCH transmission whether 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS in scheduled subframe except subframe 0 and 5 (no assumption for other subframes) should be supported only for TM9 and 10
· UE follows instruction from network (i.e. DCI intended for the UE) and signalling above in case of TM9/10 on assumption of number of CRS OFDM symbols in the subframe except subframe 0 and 5 (no assumption for other subframes)
· Network may decide subframe type (MBSFN or non-MBSFN) on subframe basis except subframe 0 and 5
· Option 1-2 only for TM9/10 in UE-specific manner will be preferable just for UE assumption on PDSCH transmission intended for the UE
· Dynamic explicit signalling is not needed

Summary
We discussed about signalling for CRS OFDM symbols in a subframe on LAA SCell. We made following observations and proposals.
Observation:
· MBSFN subframe configuration may be UE-specific in LAA SCell
· Semi-static MBSFN subframe assignment would not be preferable
· If a UE in TM9/10 is signalled with 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS semi-statically, it may assume 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS in the subframe, respectively, when it receives DCI assignment for its DL transmission.
· When receiving DCI format 1A (= fall back), UE in TM9/10 may assume 4/6 OFDM symbol CRS in the subframe regardless of MBSFN signalling
· When a UE is configured with CRS-based transmission mode or TM8 and receives DCI intended for it, UE may assume 4/6 CRS OFDM symbols for demodulation in the subframe.
· Signalling of 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS is not necessary for such UE

Proposals:
· UE-specific semi-static signalling of assumption on PDSCH transmission whether 1/2 OFDM symbol CRS or 4/6 OFDM symbol CRS in scheduled subframe except subframe 0 and 5 (no assumption for other subframes) should be supported only for TM9 and 10
· UE follows instruction from network (i.e. DCI intended for the UE) and signalling above in case of TM9/10 on assumption of number of CRS OFDM symbols in the subframe except subframe 0 and 5 (no assumption for other subframes)
· Network may decide subframe type (MBSFN or non-MBSFN) on subframe basis except subframe 0 and 5
· Option 1-2 only for TM9/10 in UE-specific manner will be preferable just for UE assumption on PDSCH transmission intended for the UE
· Dynamic explicit signalling is not needed
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