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1 Collision with other channels
Current specification does not define the expected behaviour in case of collision between RSS and other physical channels and signals. In the following text proposal, we clarify the following:

- MPDCCH/PDSCH and RSS: MPDCCH/PDSCH is punctured, except for SI (same as NB-IoT).

- PSS/SSS/PBCH and RSS: RSS is dropped in that subframe if RSS and PSS/SSS/PBCH collide (partially or completely).
<Text proposal 36.211>
6.4.1
Physical downlink shared channel for BL/CE UEs

For BL/CE UEs, the following additions and exceptions hold in addition to those in clause 6.4:

-
The maximum number of allocatable PRBs for PDSCH is restricted as follows:

-
If the PDSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-pdsch-maxBandwidth-config is set,

-
if the higher layer parameter ce-pdsch-maxBandwidth-config is set to 20 MHz, the maximum number of allocatable PRBs for PDSCH is 96 PRBs restricted to the narrowbands defined in clause 6.2.7;

-
if the higher layer parameter ce-pdsch-maxBandwidth-config is set to 5 MHz, the maximum number of allocatable PRBs for PDSCH is 24 PRBs restricted to no more than four of the narrowbands defined in clause 6.2.7.

- 
If the PDSCH is associated with G-RNTI and the higher layer parameter pdsch-MaxBandwidth-SC-MTCH is set to 24 PRBs, the maximum number of allocatable PRBs for PDSCH is 24 PRBs restricted to no more than four of the narrowbands defined in clause 6.2.7.

-
For all other cases, the maximum number of allocatable PRBs for PDSCH is 6 PRBs restricted to one of the narrowbands defined in clause 6.2.7.

-
Resource elements occupied by CSI reference signals shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.

-
Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
-
For a PDSCH not associated with SI-RNTI, resource elements belonging to the resynchronization signal (if configured) shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
-
For BL/CE UEs in CEModeB configured in transmission mode 9, in MBSFN subframe(s), resource elements that correspond to the positions of cell-specific reference signals as in subframe #0 shall not be counted in the PDSCH mapping and not used for transmission of the PDSCH. 

-
Resource elements belonging to PRBs in which PRS is transmitted (including PRS muted subframes) shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
<Unchanged parts are omitted>
6.8B.5
Mapping to resource elements

Mapping to resource elements shall be done according to Clause 6.8A.5with the following exceptions:

-
The term EPDCCH shall be replaced by MPDCCH.

-
The mapping shall be repeated across each of the 
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-
For an MPDCCH associated with a 2+4 PRB set as defined in [4], the mapping to resource elements 
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 shall be in increasing order of first the index 
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 and then the index
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 over the 6 PRBs for MPDCCH format 5 and over the 2 or 4 PRBs for the other MPDCCH formats. 

-
For localized transmission and MPDCCH format 5, the single antenna port 
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 to use is given by Table 6.8A.5-1 with
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-
Resource elements occupied by CSI reference signals shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH. 
-
Resource elements occupied by RSS shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
-
Resource elements belonging to PRBs in which PRS is transmitted (including PRS muted subframes) shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.

-
A BL/CE UE not configured with higher layer parameter ce-pdsch-maxBandwidth-config may assume there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH is located at a different narrowband than the PDSCH. 

-
A BL/CE UE configured with higher layer parameter ce-pdsch-maxBandwidth-config may assume that there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH transmission and PDSCH transmission in any of the overlapping subframes span a PRB region larger than X contiguous PRBs where X=25 if ce-pdsch-maxBandwidth-config is set to 5 MHz and X=100 if ce-pdsch-maxBandwidth-config is set to 20 MHz.
-
For BL/CE UEs in CEModeB, in MBSFN subframe(s), resource elements that correspond to the positions of cell-specific reference signals as in subframe #0 shall not be counted in the MPDCCH mapping and not used for transmission of the MPDCCH.
<Unchanged parts are omitted>

6.11.3.2
Mapping to resource elements

If only one CRS port is configured in a cell, the UE may assume that the same antenna port is used for all subframes in an RSS transmission in the cell. Otherwise, the UE may assume that the same antenna port is used for RSS transmission in absolute subframes [image: image11.png]2n
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.

An RSS is transmitted in [image: image15.png]


 consecutive BL/CE DL subframes, starting in the first BL/CE DL subframe in a radio frame satisfying 
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 are configured by higher layers. In frequency domain, RSS is assigned to the 24 subcarriers in the physical resource blocks numbers [image: image22.png]NPRERSS
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, as configured by higher layers. 

In each subframe [image: image26.png]


 used for RSS transmission, the RSS sequence [image: image28.png]


 shall be mapped to resource elements [image: image30.png](kD)



 in sequence, starting with [image: image32.png]d;(0)



 in increasing order of first the index [image: image34.png]


, over the 24 assigned subcarriers and then the index [image: image36.png]
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A resource element [image: image38.png](kD)



  overlapping with resource elements where cell-specific reference signals according to clause 6.10 are transmitted shall not be used for RSS transmission but is counted in the mapping process.

If RSS partially or completely overlaps with one of PSS/SSS/PBCH in subframe [image: image40.png]


, RSS shall be dropped in that subframe.
If RSS partially or completely overlaps with PDSCH associated with SI-RNTI in subframe [image: image42.png]


, RSS shall be dropped in that subframe.
</Text proposal 36.211>
2 EPRE for RSS

Current specification states that the EPRE of RSS is set by parameter ce-RSS-PowerBoost-Config directly. However, for the case of multiple CRS ports, note that RSS uses single antenna port while CRS uses multiple antenna ports. Thus, we make the following proposal:
<Text proposal 36.213>
5.2
Downlink power allocation

The eNodeB determines the downlink transmit energy per resource element.

For the purpose of RSRP and RSRQ measurements, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes with discovery signal transmissions until different cell-specific RS power information is received. 

For a cell that is not a LAA SCell, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes until different cell-specific RS power information is received. 

The downlink cell-specific reference-signal EPRE can be derived from the downlink reference-signal transmit power given by the parameter referenceSignalPower provided by higher layers. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry cell-specific reference signals within the operating system bandwidth.

For a LAA SCell, the UE may assume that the EPRE of downlink cell-specific RS in subframe n is same as the EPRE of downlink cell-specific RS in subframe n-1, if all OFDM symbols of at least the second slot of subframe n-1, are occupied.

For a BL/CE UE, if the UE is configured with higher layer parameter ce-RSS-Config, the ratio of resynchronization signal EPRE to cell-specific RS EPRE is given by higher layer parameter ce-RSS-PowerBoost-Config for the case of single CRS port, ce-RSS-PowerBoost-Config+3dB for the case of two CRS ports, and ce-RSS-PowerBoost-Config+6dB for the case of four CRS ports.

The ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs (not applicable to PDSCH REs with zero EPRE) for each OFDM symbol is denoted by either 
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according to the OFDM symbol index as given by Table 5.2-2 and Table 5.2-3. In addition,
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 and 
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are UE-specific.

<Unchanged parts are omitted>

</Text proposal 36.213>
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