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During RAN1#84bis meeting, sPDCCH and sPDSCH were discussed with the following agreements:
Agreement:
· sPDCCH (PDCCH for short TTI) needs to be introduced for short TTI.
· Each short TTI on DL may contain sPDCCH decoding candidates
Agreements:
· Both CRS based TMs and DMRS based TMs are recommended to be supported for DL sTTI transmission
· No change for CRS definition
· FFS: Supporting more than 2 layers for sPDSCHs
· Further study is needed about DMRS design(s) for sPDSCH demodulation
· For a certain TTI length, increased PRB bundling sizes may be necessary to achieve sufficient channel estimation accuracy. 
· FFS: the number of DMRS antenna ports that can be supported for a given short-TTI length.
· For a certain TTI length, new DMRS design(s) may be needed
Working Assumption:
· CRS-based sPDCCH is recommended to be supported 
· FFS whether CRS-based sPDCCH can be transmitted in the legacy PDCCH region 
· DMRS-based sPDCCH is recommended to be supported 
· Design of both CRS-based sPDCCH and DMRS-based sPDCCH will be studied further. 
In this contribution we firstly discuss the feasibility to transmit sPDCCH and sPDSCH in MBSFN subframes and then present some considerations to improve the channel estimation performance for sPDCCH and SPDSCH decoding.  
Discussion
Partial of the LTE downlink subframes (i.e., for FDD, the subframes other than subframe 0/4/5/9 and for TDD, the subframes other than subframes 0/1/5/6) can be configured as MBSFN subframe on one LTE carrier supports PDSCH transmission in the current LTE system to support features such as LTE relay, eICIC etc., and for TM9/10, PDSCH can be transmitted within MBSFN subframes to mitigate the overhead and the interference of CRS.
For sTTI transmission, firstly it is beneficial to provide always-on sTTI transmission opportunities to guarantee reduced transmission delay for sPDSCH. This would mean that in every subframe there shall exist sPDCCH/sPDSCH transmission chances. Furthermore, though there may be some limitations on the number of MIMO layers due to the difficulty to support large number of antenna ports for the reference signals in the limited number of OFDM symbols within one sTTI, TM9/10 can be naturally supported for sPDSCH transmission in order to get relative better sPDSCH decoding performance and as there has been agreements that both CRS based TMs and DMRS based TMs are recommended to be supported for Downlink sTTI transmission. Therefore, it is natural and beneficial to support sTTI transmission within MBSFN subframes.
Proposal 1: sTTI transmission within MBSFN subframes can be supported. 
Whether CRS based TMs shall be supported for sPDSCH transmission within MBSFN needs FFS. On one hand, there may exists cases where some UEs are configured with CRS based TMs for sTTI transmission but there exists MBSFN subframes, then it is beneficial to support CRS based TMs for sPDSCH transmission within MBSFN subframes to guarantee reduced sPDSCH scheduling delay as pointed out above. On the other hand, CRS, at least within the sPDSCH transmission sub-band, shall be transmitted to support CRS based sPDSCH decoding, which will bring in additional specification work and result in deviation from the intention to configure MBSFN subframe to reduce the CRS overhead. 
Proposal 2: Whether CRS based TMs shall be supported for sPDSCH transmission within MBSFN subframes needs FFS.
The reference signals, especially UE-specific reference signals have been intensively discussed for downlink sTTI transmission. For sTTI of length 2 or 3(4), due to the limitation of the sTTI length, even if new UE-specific reference signal pattern are designed, it is difficult to maintain similar decoding performance with very limited UE-specific reference signals within one sTTI as that of PDSCH with the current UE-specific reference signals within 1ms TTI. One scheme can be considered to improve the channel estimation performance for sTTI is utilizing PRB bundling as discussed in the RAN1 84bis meeting. Furthermore, for some service traffic scenario such as continuous sTTI transmission is needed at least within one time period, multi-sTTI channel estimation averaging can be considered to further improve the channel estimation accuracy and possibly if multi-sTTI channel estimation is configured for one UE, one reduced RS pattern can be used in order to reduce the RS overhead. If UE specific reference signals are used, to facilitates multi-sTTI channel estimation, the same beamforming codebook or a predefined codebook pattern within one time window for the transmission of UE specific reference signals shall be utilized. 
Proposal 3: Multi-sTTI channel estimation averaging can be considered to reduce the RS overhead and improve the channel estimation accuracy.

Conclusions
In this contribution we discussed sTTI transmission within MBSFN subframe and some channel estimation enhancement schemes. Based on the discussion, we have the following proposals:
Proposal 1: sTTI transmission within MBSFN subframes can be supported. 
Proposal 2: Whether CRS based TMs shall be supported for sPDSCH transmission within MBSFN subframes needs FFS.
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