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1 Issue #1: Stagger of slots
The specification of staggering (vertical shift) MBSFN-RS across slots is based on the following:
· For Td=4, based on 
· For Td=2, based on 
This way of staggering MBSFN-RS has an issue when de-staggering across 40ms intervals, since a 40ms interval has 13 slots for 0.370kHz SCS. For example, the sequence for stagger of 4 slots would be {0,1,2,3,0,1,2,3, 0,1,2,3,0,0,1}. This increases unnecessarily the Doppler impact on channel estimation, since now the UE has to combine 16ms worth of symbols to obtain the whole channel. We propose to change the sequence as follows, to ensure continuity in the stagger pattern: {0,1,2,3,0,1,2,3, 0,1,2,3,0,1,2}. This can be achieved by making the offset depend on the slot index within a 160ms interval (thus, we would have 13 x 4 = 52 slots, ensuring the stagger pattern goes through a full cycle before restarting).
NOTE: For specification simplicity, we define the pattern based on “absolute slot number”  . The slot number within 52 slots would be  , but since  always appears in the spec with a “mod 2” or “mod 4”, the additional “mod 52” does not change the result of the calculation.

[bookmark: _Hlk26386242][bookmark: _Hlk22892612]<TP1, 36.211 6.10.2.2.4>
The reference-signal sequence  in OFDM symbol  shall be mapped to complex-valued modulation symbols  with  according to 

when

and where  is the 3ms absolute slot number, defined as   is the 3 ms slot number and 
-	for MBSFN reference signal pattern type 1

-	for MBSFN reference signal pattern type 2

</TP1, 36.211 6.10.2.2.4>
Proposal 1: Endorse TP1


2 Issue #2: Warm-up subframes and MCCH decoding
The structure for signalling the MBSFN subframes for a given MBSFN area is as follows:
· SIB13 includes in mcch-Config the subframes in which the UE decodes MCCH for a given MBSFN area.
· Within MCCH, the IE commonSF-Alloc includes the subframes allocated to that MBSFN area.
Thus, before decoding MCCH, the UE is not aware of whether the subframes/slots before MCCH belong to the same MBSFN area. For the 0.370kHz numerology, this means that the UE cannot estimate the full channel, since that requires the UE to get MBSFN-RS from previous subframes, but current specification does not allow the UE to assume that those subframes belong to the same MBSFN subframe.
In the general case, if a UE is configured to decode PMCH with 0.370kHz numerology in absolute slot , the UE should be able to obtain the full channel by causal channel estimation, i.e., for Td=2 the UE may assume that MBSFN-RS for the MBSFN area are present in , and for Td=4 the UE may assume that MBSFN-RS for the MBSFN area are present in .

<TP2, 36.211 6.10.2>

6.10.2	MBSFN reference signals
MBSFN reference signals shall be transmitted in the MBSFN region of MBSFN subframes only when the PMCH is transmitted. MBSFN reference signals are transmitted on antenna port 4.
For a PMCH transmitted with 0.37 kHz subcarrier spacing in slot ,
 -	for MBSFN reference signal pattern type 1, the UE may assume that MBSFN reference signals associated with the same  are present in the three preceding slots to slot .
-	for MBSFN reference signal pattern type 2, the UE may assume that MBSFN reference signals associated with the same  are present in the preceding slot to slot .
MBSFN reference signals are defined for extended cyclic prefix only.
</TP2>
Proposal 2: Endorse TP2



1/2
