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1 Introduction

This contribution considers corrections in [1] on the LC/CE UE procedure for receiving a PDSCH. 
2 Corrections on UE Procedure for Receiving/Transmitting PDSCH/PUSCH
Suggested corrections on the LC/CE UE procedure for receiving a PDSCH (section 7.1 of [1]) include:
a) For the PDSCH transmission scheme in TM9 and for C-RNTI, Table 7.1-5B in [1] states that for the type0-CSS, “MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)” and states that for the UE-specific search space “up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)” without differentiation to MBSFN or non-MBSFN subframes. However, in section 7.2.3, support of TM9 in MBSFN is precluded “A subframe in a serving cell shall be considered to be a valid downlink or a valid special subframe if … except for a non-LC/CE UE in transmission mode 9 or 10, it is not an MBSFN subframe”. 

a. The reason for suggesting to not support PDSCH transmission with TM9 for LC/CE UEs in MBSFN subframes is because CSI is determined based on CRS. However, this is rather irrelevant to CSI determination. Conversely, not supporting TM9 in MBSFN subframes for LC/CE UEs can result to significant scheduling limitations and prolong transmissions with repetitions. It is therefore proposed that the above ambiguity is resolved by removing the qualification “except for a non-LC/CE UE” from the statement in section 7.2.3. 
b) Description for RV cycling is missing for the PDSCH (it is not for the PUSCH).  
c) There is no definition for the mapping of the ‘repetition number’ field to the number of PDSCH repetitions (can be either in TS36.212 or in TS36.213 – TS36.213 seems more appropriate).
d) There is no definition for LC/CE UL subframes (there is for LC/CE DL subframes).
e) Incorrect reference to the first subframe for PUSCH transmission
f) In [1], and for a LC/CE UE in CEModeB it is currently stated that “the UE shall set 
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 corresponds to QAM16 when only QPSK is supported for PDSCH transmission in CEModeB.
g) Pending issue whether or not for TDD UL/DL configuration 0, both MSB and LSB of UL index field can be set to 1.

a. The suggested correction considers that if PUSCH is without repetitions, legacy behavior applies; otherwise, setting to 1 both MSB and LSB of the UL index field is not supported. 

3 Suggested Revisions for [1]
7.1.7.1
Modulation order and redundancy version determination

 […]

For a LC/CE UE and for PDSCH configured with C-RNTI or SPS-RNTI, denote 
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 as the absolute subframe number (defined in [3]) of the first downlink subframe intended for a PDSCH reception and the PDSCH reception spans 
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 consecutive subframes including non-LC/CE subframes where the LC/CE UE postpones the PDSCH reception. For a LC/CE UE configure with CEModeA the redundancy version of the PDSCH cycles (rvidx) through (0, 2, 3, 1) every 
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 consecutive subframes starting from subframe 
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 where the redundancy version of the PDSCH at subframe 
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 is determined according to the ‘Redundancy version’ field in DCI format 6-1A. For a LC/CE UE configured with CEModeB the redundancy version of the PDSCH cycles (rvidx) through (0, 2, 3, 1) every 
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consecutive subframes starting from subframe 
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 where the redundancy version of the PDSCH at subframe 
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 is 0. For a LC/CE UE configured in CEModeA, 
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. For a LC/CE UE configured with CEModeB, 
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7.1.7.2
Transport block size determination
[…]
7.1.7.2.6
Transport blocks mapped for LC/CE UEs configured with CEModeB

The LC/CE UE shall set 
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 and determine its TBS by the procedure in subclause 7.1.7.2.1 for
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7.1.11
PDSCH subframe assignment for LC/CE using MPDCCH
A LC/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, adjust the corresponding PDSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where

· subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI format; and

· subframe(s) n+ki with i=0,1,…,N-1 are N consecutive LC/CE DL subframe(s) where, 2≤k0<k1<…,kN-1 and the value of 
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 is determined by the repetition number field in the corresponding DCI format, where 
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are given in Table 7.1.11-1 and Table 7.1.11-2; 
The UE may drop receiving DL transmission(s) in subframe n+ki if subframe n+ki is within a measurement gap; 
If the UE receives PDSCH carrying SystemInformationBlockType1-BR or other SI messages in subframe n+ki, the UE shall assume any other PDSCH in the subframe n+ki is dropped.
Table 7.1.11-1: PDSCH repetition levels  (DCI Format 6-1A)
	Higher layer pararameter

‘pdsch-maxNumRepetitionCEmodeA’
	Repetition Number Field {00, 01, 10, 11}

Maps to 
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	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }


Table 7.1.11-2: PDSCH repetition levels (DCI Format 6-1B, 6-2)
	Higher layer pararameter

‘pdsch-maxNumRepetitionCEmodeB’
	Repetition Number Field {000, 001, 010, 011, 100, 101, 110, 111} Maps to 
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	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}


8.0
UE procedure for transmitting the physical uplink shared channel
[…]
For LC/CE UEs configured with higher layer parameter fddUplinkOrTddSubframeBitmapLC, the higher layer parameter indicates the set of LC/CE UL subframes. For LC/CE UEs not configured with higher layer parameter fddUplinkOrTddSubframeBitmapLC, all subframes are considered as LC/CE UL subframes. 
A LC/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE, adjust the corresponding PUSCH transmission in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where

· subframe n is the last subframe in which the MPDCCH is transmitted; and

· x≤k0<k1<…,kN-1 and the value of N is determined by the repetition number field in the corresponding DCI format; and
· subframe(s) n+ki with i=0,1,…,N-1 are N consecutive LC/CE UL subframe(s) immediately after subframe n+x-1, where k0=x, and the set of LC/CE UL subframes are configured by higher layers; 

· the UE may drop the UL transmission in subframe n+ki if subframe n+ki is within a measurement gap; and

· for FDD, x = 4; 

· for TDD UL/DL configurations 1-6, or for TDD UL/DL configuration 0 and a LC/CE UE in CEModeB, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration;
· for TDD UL/DL configuration 0 and a LC/CE UE in CEModeA, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1,  x = 7; if both the MSB and LSB of the UL index in the MPDCCH with DCI format 6-0A are set to 1, the LC/CE UE shall adjust the corresponding PUSCH transmission in both subframes n+ k and n+7 when the repetition number field in DCI format 6-0A indicates PUSCH transmission without repetitions; otherwise, the LC/CE UE shall disregard DCI format 6-0A.
[…]

If a UE is configured by higher layers to decode MPDCCH with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH order", the UE shall decode the MPDCCH according to the combination defined in Table 8-4B.

[…]

4 Conclusions

This contribution proposed corrections on the LC/CE UE procedure for receiving/transmitting PDSCH/PUSCH. Moreover, it is proposed to resolve a specification ambiguity regarding PDSCH transmission in MBSFN subframes by allowing such transmission.
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