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1 Introduction

In this contribution we address some issues for clarification in the eMTC CRs [4]

 REF _Ref442359759 \r \h 
[5].

2 PRACH starting subframe periodicity

RAN1 has agreed on a 3-bit periodicity for the PRACH starting subframe:

	RAN1#83 agreement:
· For time-domain related configuration for PRACH, optionally support the following on a per PRACH repetition level basis in MTC-SIB:

· 3-bit periodicity
· If the above parameters are not given, a UE determines the starting subframe of PRACH implicitly 




The 36.331 CR [10] specifies a corresponding RRC parameter without indicating a range or interpretation:

	PRACH-ParametersCE-r13 ::=          SEQUENCE {

    prach-ConfigIndex                       INTEGER (0..63),
    prach-FreqOffset                        INTEGER (0..94), 
    prach-StartingSubframe-r13              BIT STRING (SIZE(3))        OPTIONAL,   -- Need OP
    maxNumPreambleAttemptCE-r13             ENUMERATED {n3, n4, n5, n6, n7, n8, n10}    OPTIONAL,   -- Need OP

    numRepetitionPerPreambleAttempt-r13     ENUMERATED {n1,n2,n4,n8,n16,n32,n64,n128},

    mpdcch-NarrowbandsToMonitor-r13         SEQUENCE (SIZE(1..2)) OF 

                                                    INTEGER (1.. maxAvailNarrowBands-r13),

    mpdcch-NumRepetition-RA-r13             ENUMERATED {r1, r2, r4, r8, r16, 

                                                        r32, r64, r128, r256},

    prach-HoppingConfig-r13                 ENUMERATED {on,off}


The 36.211 CR assumes that the parameter indicates a number of subframes:

	For LC/CE UEs, only a subset of the subframes allowed for preamble transmission are allowed as starting subframes for the 
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 repetitions. The allowed starting subframes for a PRACH configuration are determined as follows:

-
Enumerate the subframes that are allowed for preamble transmission for the PRACH configuration as 
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  correspond to the two subframes with the smallest and the largest absolute subframe number 
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  , respectively.

-
The subframe allowed for preamble transmission which is denoted 
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  is an allowed starting subframe.

-
If a PRACH starting subframe periodicity 
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  is provided by higher layers it indicates the periodicity of the allowed starting subframes in terms of subframes allowed for preamble transmission, otherwise the periodicity of the allowed starting subframes in terms of subframes allowed for preamble transmission is 
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-
No starting subframe with absolute subframe number 
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  is allowed.


The parameter can simply be interpreted as a number of subframes between 0 and 7 but considering that the number of PRACH repetitions per PRACH attempt is between 1 and 128, perhaps it makes more sense that the interpretation of the periodicity parameter is relative rather than absolute.
Proposal:
· In 36.211 section 5.7.1, specify that 
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 ∙ (1 + prach-StartingSubframe-r13).
3 PRACH transmission power
For the second bullet in the following RAN1 agreement [2], it is clear that the specification of the PRACH power ramping belongs in 36.321 section 5.1.3 [9].

	RAN1#83 agreement:
· On power ramping, clarify that the maximum transmission power is used on the highest (i.e. the 4th) PRACH CE level.

· Finalization of specification work on PRACH power ramping is assumed to be conducted by RAN2.




However, for the first bullet in the above RAN1 agreement, we note that 36.213 section 6.1 already specifies a capping of the PRACH transmission power to the maximum transmission power. Therefore we think that this section is a suitable also for specifying that the maximum transmission power should be used at the highest (i.e. the 4th PRACH CE level). A sentence is already included in the 36.213 CR:
	· A preamble transmission power PPRACH is determined as 
PPRACH = min{
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 is the configured UE transmit power defined in [6] for subframe i of serving cell 
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 and 
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 is the downlink path loss estimate calculated in the UE for serving cell 
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[image: image18.wmf])

(

c

CMAX,

i

P

for the highest PRACH coverage enhancement level .


However, it would be good to clarify that “the highest PRACH coverage enhancement level” means the 4th level, i.e. PRACH CE level 3. If a cell is configured with fewer than 4 levels then power ramping should be applied on all levels, according to the RAN1 agreement.
Proposal:

· In 36.213 section 6.1, clarify in the specification of the PRACH transmission power that “highest PRACH coverage enhancement level” means the PRACH CE level 3.

4 Naming of PRACH coverage enhancement levels
The 36.211 CR refers to ‘PRACH CE levels 0-3’:

	For LC/CE UEs, PUSCH transmission associated with Temporary C-RNTI, 

-
if PRACH CE level 0 or 1  is used for the last PRACH attempt, 
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 is set to the higher layer parameter associated with CEModeA; 

-
if PRACH CE level 2 or 3 is used for the last PRACH attempt, 
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  is set to the higher layer parameter associated with CEModeB.

[…]

For PDSCH transmission associated with RA-RNTI or temporary C-RNTI to LC/CE UEs, 

-
if PRACH CE level 0 or 1  is used for the last PRACH attempt, 
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  is set to the higher layer parameter associated with CEModeA; 

-
if PRACH CE level 2 or 3 is used for the last PRACH attempt, 
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  is set to the higher layer parameter associated with CEModeB.


However, section 6.2 in the 36.213 CR refers to ‘PRACH coverage enhancement levels C, D, E and F’:
	If LC/CE UE then 

· If the most recent PRACH coverage enhancement level for the UE is C or D, the contents of the Random Access Response Grant are interpreted according to CEModeA.

· If the most recent PRACH coverage enhancement level for the UE is E or F, the contents of the Random Access Response Grant are interpreted according to CEModeB


The 36.321 CR [9] refers to ‘Random Access Preambles groups C, D, E and F’ but it should be noted that these groups do not necessary map 1-to-1 to the PRACH CE levels 0-3. For simplicity we prefer to use the term ‘PRACH CE levels 0-3’ in the RAN1 CRs and leave the mapping between Random Access Preambles groups and PRACH CE levels to RAN2.
Proposal:

· In section 6.2 in 36.213, use the term ‘PRACH CE levels 0-3’ rather than ‘PRACH coverage enhancement levels C, D, E and F’.
5 Resource allocation field in UL grant in RAR
The 36.213 CR specifies the following UL grant contents in the random access response (RAR):

[36.213] Table 6-2: Random Access Response Grant Content field size

	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
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	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Total Nr-bits
	16 + 
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The interpretation of the ‘Msg3 PUSCH resource allocation’ field is described as follows:

	· The resource allocation field is interpreted as follows: 

· For CEmodeA, insert one most significant bit with value set to '0', and interpret the expanded resource allocation using UL resource allocation type 0 within the indicated narrowband.

· For CEmodeB, interpret the resource allocation using UL resource allocation type 2 within the indicated narrowband.


Proposal:
· In 36.213 section 6.2, clarify how the ‘Msg3 PUSCH resource allocation’ field should be interpreted.

6 UL grant size in RAR
The 36.213 CR specifies the following UL grant contents in the random access response (RAR):
[36.213] Table 6-2: Random Access Response Grant Content field size

	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
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	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Total Nr-bits
	16 + 
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Note that the total size of the UL grant in CE mode A is specified to be between 16 and 20 bits depending on the system bandwidth. However, our understanding is that the RAN1 intention was to specify a fixed size of 20 bits for CE mode A. As illustrated in the following figure from 36.321, UL grant sizes of 20 bits in CE mode A and 12 bits in CE mode B result in octet-aligned UL grant sizes.
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[36.321] Figure 6.1.5-3: MAC RAR

Proposal:
· In 36.213 section 6.2, specify a fixed size of 20 bits for the UL grant in RAR in CE mode A.
Currently the 36.312 CR [9] does not take into account that the RAN1 specification allows the UL grant size to be smaller than 20 bits in CE mode B.
Observation:

· 36.321 should be updated in order to be able to exploit the smaller (12-bit) UL grant size in CE mode B.
7 Msg4 definition
The terms ‘Msg3’ and ‘Msg4’ are used in section 6.2 in the 36.213 CR. Msg3 has the following definition in 36.321 but Msg4 does not appear to be defined in the specifications.

	Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.


In the RRC parameter list in [3], RAN1 clarified that “Msg4 means both contention resolution and PDSCH with RRCConnectionSetup”.
Proposal:

· In 36.213 section 6.2, clarify that ‘Msg4’ refers to contention resolution and PDSCH with RRC connection setup message.

8 Conclusions
Proposals:

· In 36.211 section 5.7.1, specify that 
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· In 36.213 section 6.1, clarify in the specification of the PRACH transmission power that “highest PRACH coverage enhancement level” means the PRACH CE level 3.

· In section 6.2 in 36.213, use the term ‘PRACH CE levels 0-3’ rather than ‘PRACH coverage enhancement levels C, D, E and F’.

· In 36.213 section 6.2, clarify how the ‘Msg3 PUSCH resource allocation’ field should be interpreted.

· In 36.213 section 6.2, specify a fixed size of 20 bits for the UL grant in RAR in CE mode A.

· In 36.213 section 6.2, clarify that ‘Msg4’ refers to contention resolution and PDSCH with RRC connection setup message.

Observation:

· 36.321 should be updated in order to be able to exploit the smaller (12-bit) UL grant size in CE mode B.
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