
3GPP TSG-RAN WG2 Meeting #93















 R2-161245
15th – 19th February 2016, St. Julian’s, Malta
Agenda Item:

7.4.3
Souce:
Samsung
Title:




On the PREAMBLE_TRANSMISSION_COUNTER in Rel-13 eMTC
Document for:
Discussion

1. Introduction

In previous RAN2, some agreements on the preamble transmission counter were made:
A new variable PREAMBLE_TRANSMISSION_COUNTER_CE in MAC is used to count the number of preamble transmission attempts in each coverage level.

FFS Whether the the existing PREAMBLE_TRANSMISSION_COUNTER is used in addition to the PREAMBLE_TRANSMISSION_COUNTER_CE. UE would continue at the highest CE until PREAMBLE_TRANSMISSION_COUNTER reaches it maximum.
This paper will discuss whether to still apply legacy PREAMBLE_TRANSMISSION_COUNTER.
2. Discussion
2.1
Flexibiliy of network control 

If the new counter, PREAMBLE_TRANSMISSION_COUNTER_CE only is used, the attempts of preamble transmission would be variable according to the channel condition UE is suffering. Fig. 1 shows the maximum number of preamble transmissions according to CE level which UE applies. One preamble attempt means a bundle of preamble transmission, and corresponds to one count in both PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE_TRANSMISSION_COUNTER_CE. If UE starts its preamble transmissions at the lowest CE level, UE would get the more opportunities to send its preambles. 
On the other hand, the network could want to limit the total number of preamble transmissions regardless of the CE level experienced by each UE. If still keeping the existing PREAMBLE_TRANSMISSION_COUNTER, the total preamble transmission would be restricted by that. 
In the flexibiliy of network control aspect, it could be useful to still keep the existing PREAMBLE_TRANSMISSION_COUNTER.
If still keeping the existing counter, UE indicates a random access problem to upper layers at either the case of PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1 or the case of PREAMBLE_TRANSMISSION_COUNTER_CE = maxNumPreambleAttemptCE for highest CE level supported in the serving cell + 1.
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Fig. 1 Number of preamble transmissions according to CE level where UE applies
2.2
On setting PREABLE_RECEIVED_TARGET_POWER
One part in the latest 36.321 CR is captured as in the following text box. Except for the highest CE level, the MTC UE will still use the current power ramping mechanism in its preamble transmissions. The relevant equation, i.e.,
preambleInitialReceivedTargetPower+DELTA_PREAMBLE+(PREAMBLE_TRANSMISSION_COUNTER–1)*powerRampingStep,
includes PREAMBLE_TRANSMISSION_COUNTER. 
Alternatively, instead of PREAMBLE_TRANSMISSION_COUNTER, new counter PREAMBLE_TRANSMISSION_COUNTER_CE could be used in the equation. However, when the higher CE level is applied due to the failure in the current CE level, PREAMBLE_TRANSMISSION_COUNTER_CE  is reset to 0, and then PREAMBLE_RECEIVED_TARGET_POWER deceases reversely. This UE behaviour seems slightly strange because it would result in the degradation in success probability.
	5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
if the most recent PRACH enhanced coverage level for the UE is the highest enhanced coverage level supported in the Serving Cell:
-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + P-Max;
-
else:
-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;
-
if the UE is a BL UE or a UE in enhanced coverage:

-
instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH, corresponding RA-RNTI, preamble index, and PREAMBLE_RECEIVED_TARGET_POWER.

-
else:
-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
Editor’s note: It is FFS how the power ramping mechanism works.


3.3
Value range of PreambleTransMax-CE IE
If RAN2 agrees to keep the current PREAMBLE_TRANSMISSION_COUNTER, we need to discuss the value range of PreambleTransMax-CE.
In the current spec, the value range of the legacy PreambleTransMax is from 3 to 200.
PreambleTransMax ::=



ENUMERATED {












n3, n4, n5, n6, n7,
n8, n10, n20, n50,












n100, n200}

On the other hand, the number of attempts of preamble transmission per CE level is max. 10.
maxNumPreambleAttemptCE-r13


ENUMERATED {n3, n4, n5, n6, n7, n8, n10}
OPTIONAL,
-- Need OP
Therefore, it seems sufficient that the value range of the legacy PreambleTransMax is defined even for new PreambleTransMax-CE.
Proposal 1: Current existing PREAMBLE_TRANSMISSION_COUNTER is kept even in Rel-13 eMTC.
Proposal 2: For PREAMBLE_RECEIVED_TARGET_POWER, PREAMBLE_TRANSMISSION_COUNTER is used.
Proposal 3: If RAN2 agrees to keep the current PREAMBLE_TRANSMISSION_COUNTER, the value range of PreambleTransMax-CE is same as that of the legacy PreambleTransMax.
3. Conclusion
It is proposed that
Proposal 1: Current existing PREAMBLE_TRANSMISSION_COUNTER is kept even in Rel-13 eMTC.

Proposal 2: For PREAMBLE_RECEIVED_TARGET_POWER, PREAMBLE_TRANSMISSION_COUNTER is used.

Proposal 3: If RAN2 agrees to keep the current PREAMBLE_TRANSMISSION_COUNTER, the value range of PreambleTransMax-CE is same as that of the legacy PreambleTransMax.
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