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1 Issue #1: Mapping for single CRS port
The current specification describes the mapping for MPDCCH for 2 and 4 CRS ports. For single CRS port, however, this mapping is missing. Although there is no previous agreement on this matter, we propose to follow the trivial mapping for the case of single CRS port, where the MPDCCH port(s) are the same as the CRS port.

Proposal 1:  For the case of single CRS port, the port(s) used for the MPDCCH are equivalent to the CRS port.
	- Endorse TP1

<TP 1, TS 36.211, Subclause 6.8B.5>
<Unchanged parts are omitted>
[bookmark: _GoBack]-	If mpdcch-crs-idle-config or mpdcch-crs-config is configured by higher layers, the relation between the MPDCCH and CRS antenna ports is defined as follows:
-	When one CRS port is configured by the eNB, the antenna port(s) used for MPDCCH transmission are equivalent to CRS port 0. 
-	For distributed transmission and when two CRS ports are configured by the eNB, the relation between the symbols transmitted on the antenna ports used for MPDCCH transmission and CRS ports 0 – 1 is defined by the precoder matrix for single-layer transmission in Table 6.3.4.2.3-1 using codebook index  for antenna port 107 and codebook index  for antenna port 109. 
<Unchanged parts are omitted>

</TP 1>


2 Issue #2: CSI-based mapping
Currently, the text in TS 36.211 and TS 36.213 is not consistent to define the behaviour/subset of candidates that have CSI-based precoding. We find the following issues:

· TS 36.213 states that “the UE shall assume the MPDCCH candidates are precoded (as defined in [3])”. There are two issues with this statement:
· First, the UE is not required to assume that, but may assume that (suggest to change “shall” to “may”)
· Second, the “precoded” is not clearly defined, we suggest to modify it to “the relation between the MPDCCH and CRS antenna ports”
· The set of listed candidates are the “fallback candidates”, i.e., the ones that follow the procedure in [3]. The other candidates will follow PMI-based precoding or no assumption on precoding.
· 
The text currently states “most recent reported PMI ending no later than 4 subframes before the starting subframe  of the MPDCCH transmission”. This means that the precoder may be different for different candidates in the same subframe, which is not desirable.

In view of the arguments above, we propose the following TP to TS 36.213
Proposal 2: Endorse TP2


<TP 2, TS 36.213, Subclause 9.1.5>
<Unchanged parts are omitted>
If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the UE shall may assume the relation between the MPDCCH and CRS antenna ports is MPDCCH candidates are precoded (as defined in [3]) except for the following candidates:






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 
For candidates other than the listed above:
-	if the UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’, the UE may assume the relation between the MPDCCH and CRS antenna ports is based on a most recent reported PMI ending no later than subframe .
-	if the UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘Reciprocity-based’, the UE shall not assume any relation between the MPDCCH and CRS antenna ports.

and for higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' the UE shall assume the mapping between Demodulation RS and Cell-specific RS ports, as defined in [3], is based on a most recent reported PMI ending no later than 4 subframes before the starting subframe  of the MPDCCH transmission.


<Unchanged parts are omitted>
</TP 2>
3 Issue #3: Port change
The highlighted part of the following agreement doesn’t seem to be completely captured in the current specification:

Agreement from email discussion [36.211, 36.213]
When CSI-based precoding is configured, the set of candidates for fallback (open loop precoder cycling) is as follows:
· 2/4PRB set, Rmax=1: 
· L = 8/16 in USS and CSS are open loop
· 2/4 PRB set, Rmax>1: 
· R1-2: 
· L=8/16 in USS and CSS are open loop 
· R1-3, R1-4: 
· The antenna port determination for L=2 is changed: L=2 uses the same antenna port as L=4
· L=8/16 in USS and CSS are open loop 
· 2+4 PRB set: 
· R1, R1-2, R1-3, R1-4: 
· L=24 in USS and CSS are open loop 
NOTE 1: In the above, L = 8/16 means L=8 for 2PRB set and L=16 for 4PRB set
NOTE 2: “R1” means that the UE has to monitor a single MPDCCH repetition (R1), R1-2 two repetitions (R1 and R2), and so on.


In TS 36.211, the following is captured (emphasis added):
When it is indicated in [4] that the antenna port is changed for an MPDCCH candidate with aggregation level 2, the antenna port shall be replaced by the antenna port determined for an MPDCCH candidate with aggregation level 4 in the same search space.


TS 36.211 ([4]) does not capture which candidates would have an antenna port change. We propose to capture it as follows:

Proposal 3: Endorse TP3


<TP 3, TS 36.213, Subclause 9.1.5>
<Unchanged parts are omitted>
If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the UE shall assume the MPDCCH candidates are precoded (as defined in [3]) except for






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 






-	if , MPDCCH candidates with aggregation  and repetition levels ,, , 

and for higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' the UE shall assume the mapping between Demodulation RS and Cell-specific RS ports, as defined in [3], is based on a most recent reported PMI ending no later than 4 subframes before the starting subframe  of the MPDCCH transmission.


If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to 'CSI-based' or 'Reciprocity-based', and the MPDCCH-PRB-set [image: ] is configured for localized transmission, and  or , and , for MPDCCH UE-specific search space or Type0-MPDCCH common search space, the antenna port for MPDCCH candidates with aggregation level  shall be changed as specified in [3].
For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.


<Unchanged parts are omitted>
</TP 3>
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