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1
Introduction
This Tdoc contains proposals intended to close two issues relating to RACH backoff.
2
Discussion
Whilst most aspects of UE detecting the backoff parameter, if any, that it should apply are specified in [1], the particular case of a UE failing to detect a msg2 RACH response within the msg2 window does not appeared to be covered. Should a UE searching the msg2 window following a signature transmission fail to detect msg2, either the UEwill have failed to detect a msg2 that was transmitted or no msg2 was transmitted. If no msg2 was transmitted, then it could be assumed that there is no backoff being applied and the UE should set its backoff parameter to zero. If the UE failed to detect a msg2 that was transmitted then it could be that it has missed a backoff parameter or that no backoff parameter was transmitted. The UE could either assume that no backoff parameter was transmitted or that the value was the same as the value that is already stored. On balance it is proposed that the UE should assume that no backoff parameter was signalled and consequently the stored backoff parameter should be set to zero. 
Proposal 1: If a UE fails to detect a msg2 within a msg2 window it should assume that no backoff applies and set the backoff parameter to zero.

At WG2#61 it was agreed that the overload indicator signalled in msg2 should have a field size of four bits giving 16 possible values. The values that are assigned to this parameter have not yet been decided. The overload indicator identifies a time interval, T, and UEs performing backoff calculate a delay time, uniformly distributed between 0 and T and wait that time before transmitting another RACH signature. The range of values available represent a tradeoff between reducing the load in the next RACH occasion, equal to 10/T, assuming 10ms RACH spacing and T in milliseconds, and UE delay, maximum T, mean T/2. It is proposed that the maximum value should be taken as 1000ms. It is further proposed that the following sixteen values are adopted as the overload indicator range:
	T(ms)
	10/T
	T(ms)
	10/T

	0
	0.0
	90
	0.111

	20
	0.5
	100
	0.01

	30
	0.333
	150
	0.066

	40
	0.25
	200
	0.05

	50
	0.2
	250
	0.04

	60
	0.166
	300
	0.033

	70
	0.143
	500
	0.02

	80
	0.125
	1000
	0.01


The value zero has been included to enable the currently unassigned R bits within the one byte overload indication IE to be exploited in later releases without the need to signal a non-zero overload control. 
Proposal 2:
The 16 available overload indicator should take the form of an enumerated list with the values 0, 20, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300 500, 1000ms.
It is also suggested that there is inconsistent use of the terms ‘backoff parameter’ e.g. in section 5.1.4 and ‘overload indicator’ in 6.1.5.
3
Conclusion
This Tdoc contains two proposals: 
Proposal 1: If a UE fails to detect a msg2 within a msg2 window it should assume that no backoff applies and set the backoff parameter to zero.

Proposal 2:
The 16 available overload indicator should take the form of an enumerated list with the values 0, 20, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300, 500, 1000ms.
It is requested that these should be discussed and if accepted adopted into [1] text proposals are given below.

Beginning of Text Proposal
5.1.4
Random Access Response reception
Once the Random Access Preamble is transmitted, the UE shall monitor the [PDCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.
-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
if the Random Access Response contains an Overload Indicator

-
update the backoff parameter value in the UE

-
else the UE shall update the backoff parameter to the value [0],
-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3)

-
the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
if an UL grant was received, process the UL grant value;

-
if the UE does not have a C-RNTI, Temporary C-RNTI shall be set to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;
-
If the UE is in RRC_CONNECTED state [except for RLF] and the Random Access Preamble was selected by MAC, a C-RNTI MAC control element shall be included in the subsequent uplink transmission;

-
if the UE is in RRC_IDLE state [or RLF], provide an indication to the higher layers that the procedure was successful.
If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or
-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

-
Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX

-
if the UE is in RRC_IDLE state [or RLF], indicate to the higher layer that the random access procedure failed.
Editor’s note:
Whether error conditions are specified is FFS.

If no Random Access Response is received within the TTI window then the UE shall update the backoff parameter to the value [0].
-----xxxx----Next section
7.2 Overload Indicator values

Overload Indicator values are presented in Table 7.2-1

Table 7.2-1: Overload Indicator values.

	Value
	Overload Indicator (ms)

	1
	0

	2
	20

	3
	30

	4
	40

	5
	50

	6
	60

	7
	70

	8
	80

	9
	90

	10
	100

	11
	150

	12
	200

	13
	250

	14
	300

	15
	500

	16
	1000


End of Text Proposal
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