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Background
In Rel-13, the following agreements were reached regarding precoder cycling in eMTC:


	RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/MPDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling, 
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Otherwise, 
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions [replaced by later agreements]




	RAN1#83 agreement:
· X = Ych
· Note that there is no higher layer signalling for X




Thus, the agreement states that the interval for precoder cycling is the same as the interval for frequency hopping, and this is signaled by higher layers.

RRC implementation and possible issues

The term Ych is the interval for frequency hopping is defined by the RRC IEs interval-DLHoppingConfigCommonModeA-r13 and interval-DLHoppingConfigCommonModeB-r13, as defined in TS 36.331:


freqHoppingParametersDL-r13            SEQUENCE {
       mpdcch-pdsch-HoppingNB-r13             ENUMERATED {nb2, nb4}      OPTIONAL,   -- Need OR
       interval-DLHoppingConfigCommonModeA-r13 CHOICE {
           interval-FDD-r13                  ENUMERATED {int1, int2, int4, int8},
           interval-TDD-r13                  ENUMERATED {int1, int5, int10, int20}
       }                                                             OPTIONAL,   -- Need OR
       interval-DLHoppingConfigCommonModeB-r13 CHOICE {
           interval-FDD-r13                  ENUMERATED {int2, int4, int8, int16},
           interval-TDD-r13                  ENUMERATED { int5, int10, int20, int40}
       }                                                             OPTIONAL,   -- Need OR
       mpdcch-pdsch-HoppingOffset-r13         INTEGER (1..maxAvailNarrowBands-r13)    OPTIONAL -- Need OR
    }                                                          OPTIONAL,   -- Cond Hopping

And Cond Hopping is defined as follows:

	Hopping
	The field is mandatory present if si-HoppingConfigCommon field is broadcasted and set to on. Otherwise the field is optionally present, need OP.



Given that the UE needs to know the Ych value not only for hopping, but also for precoding cycling, the conclusion should be that an eNB supporting CE Mode A should always broadcast the CE Mode A hopping interval. For CE Mode B the same reasoning applies.
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