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1 Introduction

This document is a summary of the email discussion [93bis#07][NB-IOT] on RACH open issues, started after RAN2#93bis, summarized in [1] at the RAN2 NB-IoT AH#2 and then continued taking into account the outcome from the AdHoc. 
[93bis#07][NB-IOT] RACH open issues (ZTE)
-
Continue on remaining points according to the previous scope

Open issues from R2-162331 and R2-162360 on a) PRACH configuration including

PDCCH Period b) Necessary Updates to RA-RNTI formula and RAR contents, c) BI value definition/mapping

-
Intended outcome: Updated email discussion report to NB-IOT ad-hoc

-
Deadline: Thursday 19/05/2016
Based on the discussion about [1], at RAN2 NB-IoT AH#2 the following agreements were reached:
· (The ra-ResponseWindowSize will be expressed in PDCCH periods) and the possible values signaled by the network shall be the same as for LTE (i.e. {2, 3, 4, 5, 6, 7, 8, 10}). The value considered by the UE will be: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s)
· (The mac-ContentionResolutionTimer will be expressed in PDCCH periods) and the possible values signaled by the network shall be: {1, 2, 3, 4, 8, 16, 32, 64}. The value considered by the UE will be: mac-ContentionResolutionTimer = Min (signaled value x PDCCH period, 10.24s)
· the tone information shall be included in the RAR, in the Random Access Preamble ID field in the MAC PDU subheader.
· t_id is not needed in the RA-RNTI formula.
· the SFN in the RA-RNTI formula shall be divided by 4.

The remaining issues regarding the RA-RNTI formula and the Backoff indicator values/mapping are further addressed in the following.
2 Discussion
2.1 RA-RNTI formula
Based on the two variants for the RA-RNTI formula considered for NB-IoT at RAN2#93:
· RA-RNTI calculation formula may be defined as follows (FFS):
· RA-RNTI=1+t_id + 10*freTone_id + k1*(SFN mod (W/10)), with the Code information in the RAR, OR

· RA-RNTI=1+t_id+10*(SFN mod (W/10), with the Tone information in the RAR
Where: 


t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10) within an attempt, 


freTone_id is the index of the specified PRACH within that subframe,


SFN is the index of the first radio frame of the specified PRACH, 


W is the maximum possible RAR window size in subframes,


k1 depends on the number for freq tones. 
and considering the further agreements reached at the RAN2 NB-IoT AH2, the baseline RA-RNTI formula for further consideration is now the following:
Formula #1: RA-RNTI=1+(SFN mod (W/10)/4, with frequency information in the RAR
However, considering the agreement to extend the maximum possible RAR Window Size to 10.24s, the maximum RAR Window Size (W) becomes useless in the formula #1 and it could be removed, so that the RA-RNTI formula could be simplified as follows: 
Formula #2: RA-RNTI=1+SFN/4,
with frequency information in the RAR and a RA-RNTI space of 1~256
Question #1: Should the maximum RAR Window Size (W) be removed from the RA-RNTI formula?

	Question #1: Should the maximum RAN Window Size (W) be removed from the RA-RNTI formula?

	Company name
	Answer/Comments

	ZTE
	Yes, after the agreement regarding the maximum RAR Window Size, the mod operation based on the maximum RAR Window Size (W) is useless and it should be removed from the formula.

	Nokia
	Yes, we share ZTE’s comments.

	Fujitsu
	We prefer to remove W from the RA-RNTI formula.

	CATT
	Yes.

	Huawei, HiSilicon


	Yes. If RAR window size is equal to or larger than a HSFN, w is meaningless in this calculation for RA-RNTI. 

	Vodafone
	Yes

	Qualcomm
	Yes, remove RAR window size from equation.

	Ericsson
	We agree that this should be removed.


All companies agreed to remove the maximum RAN Window Size (W) from the RA-RNTI formula. 

Proposal #1: The (mod operation based on the) maximum RAN Window Size (W) is removed from the RA-RNTI formula.
Another aspect, suggested in [2], is the possibility to further modify the formula by introducing a band indicator in the RA-RNTI calculation.
If a band indicator is added, the RA-RNTI formula could look like as follows:
Formula #3: RA-RNTI=1+band_id+4*(SFN/4) = 1 + band_id + SFN,
with (reduced) frequency info in the RAR and a RA-RNTI space of 1~1024
Without the band indicator, considering that the maximum number of configurable tones/subcarriers is 48 and that only up to 12 RARs can be multiplexed into one MAC PDU (12 * 56 = 672, fitting is the maximum TBS on PDSCH of 680 bits), if more than 12 tones are used in the same NPRACH period, then the RARs would need to be subdivided into different MAC PDUs (at most 4) with the same RA-RNTI, and a UE would need to monitor all the NPDCCH identified by the RA-RNTI and receive the following related NPDSCH (until a RAR containing the relevant frequency info is found). With the band indicator, for a given RA-RNTI it would be possible for the network to transmit a single MAC PDU, and then allow the UE to reduce the NPDSCH reception (because the UE would not receive NPDSCH including the RARs for random access attempts performed in other bands). However, from a resource handling point of view, if more than 12 RARs need to be sent, in both cases there would be a need to transmit multiple MAC PDUs.
On the other hand, without the band indicator, the network could transmit a single MAC PDU even if tones from multiple bands are used (up to a maximum of 12). With the band indicator, whenever tones from different bands are selected, the network would need to transmit multiple MAC PDUs (one per band), resulting in decreased multiplexing efficiency and unnecessary NPDCCH overhead. Furthermore, the addition of a band indicator would increase the RA-RNTI space of a factor of 4.
Another aspect to consider is the expected random access intensity in NB-IoT. As described in the Annex, the number of random access attempts per second – and then the average number of random access responses per second – is expected to be lower than 6 per second, in the UE density worst case.
Question #2: Should the band indicator be included in the RA-RNTI formula?

	Question #2: Should the band indicator be included in the RA-RNTI formula?

	Company name
	Answer/Comments

	ZTE
	No, a band indicator should not be included in the RA-RNTI formula.

The introduction of a band indicator would be a non-essential optimization for the unrealistic case where more than 12 tones are transmitted in the same SFN and in the same NPRACH resource / same coverage level (considering that at most 48 tones can be configured for all the coverage levels). This event would be very unlikely / an extreme overload corner case for which no optimization needs to be considered.
Actually, for NB-IoT, the average number of random access attempts – and then responses – is expected to be in the range of a few units per second in the worst case, across all the coverage levels. This suggests that the number of RARs that on average might need to be multiplexed into the same MAC PDU will be just a few. Introducing a band indicator would only further reduce the multiplexing gain when tones from different bands are simultaneously used and then increase NPDCCH overhead.

	Fujitsu
	No. Considering the limited amount of UE power consumption saving possible, we do not think that an optimization to avoid that RARs would need to be subdivided into different MAC PDUs (at most 3) with the same RA-RNTI is required.

	CATT
	No. The average number of RAR per second is low in the worst case. It will increase the complexity in both network and UE.

	Huawei, HiSilicon
	Yes. On PRACH, at most 48 tones can be configured for one coverage level, which means up to 48 RARs for different UEs need to be multiplexed into one MAC RAR PDU. In current TS 36.321, for each MAC RAR PDU, 1 byte MAC subheader and 6 bytes RAR are included, totally 56bits. However, the maximum TBS on PDSCH is only 680 bits which is only enough to carry at most 12 RARs (12*56=672bits). If there are more than 12 RARs needs to be multiplexed into one MAC RAR PDU, these RARs will be divided into several MAC RAR PDUs. The UEs using the same RA-RNTI need to receive all PDCCH and PDSCH for these PDUs, which cause additional power consumption of UE.

Thus, we prefer to introduce band_id into the calculation of RA-RNTI to avoid this problem.

	Vodafone
	I think what we need to answer if more than 12 RARs (following Huawei arguments) need to be multiplexed into one MAC RAR PDU and if this is a realistic case. If this is realistic scenario, I think Band Indicator might be helpful.

	Ericsson


	We do not think it should be included since it decreases the possibility for RAR multiplexing. In addition, the need to be able to respond to such large amount of RA attempts would seem to correspond to an overload situation.


One company indicated a preference for including the band indicator in the RA-RNTI formula. Another company indicated that the band indicator might be useful if is realistic that more than 12 RARs need to be multiplexed in the same MAC RAR PDU. Four companies indicated a preference for not including the band indicator, because the case where this could be potentially useful would correspond to an overload situation, while this would normally decrease the possibility for RAR multiplexing.
Proposal #2: A band indicator shall not be included in the RA-RNTI formula.

A final aspect, suggested during the first phase of the email discussion, is whether a coverage level/NPRACH resource indicator is needed in the RA-RNTI formula.

If a coverage level/NPRACH resource indicator is added, the RA-RNTI formula could look like as follows:
Formula #4: RA-RNTI=1+NPRACH_id+3*SFN/4, 

with frequency information in the RAR and a RA-RNTI space of 1~768, if no band_id is introduced
Formula #5: RA-RNTI=1+NPRACH_id+3*band_id+12*SFN/4, 

with frequency information in the RAR and a RA-RNTI space of 1~3072, if band_id is introduced
The reason to introduce a NPRACH resource indicator would be to help prevent that a UE in a given coverage level / using a given NPRACH configuration accidentally decodes NPDCCH intended for a different NPRACH configuration and proceeds with (useless) NPDSCH decoding.

Question #3: Should a coverage level/NPRACH resource indicator be considered in the RA-RNTI formula?

	Question #3: Should a coverage level/NPRACH resource indicator be considered in the RA-RNTI formula?

	Company name
	Answer/Comments

	ZTE
	We don’t think this is needed. Due to the different periodicity of the different NPRACH configurations, the probability to start transmitting tones belonging to different NPRACH configurations in the same SFN (then resulting in the same RA-RNTI to monitor) is already intrinsically very low. Then, due to the different NPDCCH periods corresponding to the different NPRACH configurations, the overlapping NPDCCH opportunities (i.e. the time periods where UEs belonging to different NPRACH configurations simultaneously monitor NPDCCH) are also limited. Then the risk of successfully decoding NPDCCH intended for a different NPRACH configuration, followed by unnecessary NPDSCH decoding (which would anyway fail), is extremely low and does not justify further optimizations.

	Nokia
	We agree with ZTE. The main purpose of RA-RNTI is to differentiate different Ues in case they send PRACH from the same TTI. PRACH/NPDCCH resource for different CE levels will not overlap in the same TTI, thus no need to introduce CE level in RA-RNTI formula.

	Fujitsu
	We prefer to introduce the coverage level indicator to the RA-RNTI formula. It’s better to multiplex RARs of Ues in the same coverage level into one MAC PDU to avoid that a UE in a certain coverage level decodes NPDSCH of a different coverage level and because of their similar latency of successful preamble reception and the same number of PDSCH repetitions.

	CATT
	No. The average number of RAR per second is low in the worst case. It will increase the complexity in both network and UE.

	Huawei, HiSilicon
	NO. UEs in different CE level will monitor different searching space for NPDCCH. There is no overlapping for different CE levels. The current mechanism can support multiplexing RARs of UEs in the same CE level into one MAC PDU. Thus, there is no need to introduce such indicator in the RA-RNTI formula. 

	Qualcomm
	If same MAC PDU can contain RAR for UEs from different coverage levels then coverage level needs to be included in calculation of RA-RNTI, otherwise there is no need.

	Ericsson
	Yes, we believe there is a need to distinguish between different PRACH resource configurations (possibly corresponding to different coverage levels). This helps prevent that a UE under one configuration accidentally decodes NPDCCH for a different configuration and proceeds with NPDSCH decoding (that is useless). 

It may be beneficial to configure multiple PRACH resources in parallel since it reduces the need for guard subcarriers (between PRACH and PUSCH).
If introduced, we believe that Formula #4 should not be used as it is arranging RA-RNTI in PRACH_resource_index dimension first and SFN dimension next. We proposed in the previous round of the email discussion to do SFN dimension first and PRACH_resource_index dimension second. Doing SFN dimension first is more RNTI efficient in case less than 3 NPRACHs are configured. Also doing SFN dimension first is more future proof if support for more NPRACHs are introduced later. The number 3 in the #4 formula cannot easily be changed.
Thus, we think an index to the PRACH resource configuration (0,1,2) should be added to the formula #2 according to the following:

Formula #6: RA-RNTI=1+FLOOR(SFN/4)+PRACH_resource_index*256

with frequency information in the RAR and a RA-RNTI space of 1~768


Two companies indicated a preference for including a coverage level/NPRACH resource indicator in the RA-RNTI formula, essentially because there is a potential risk that a UE under one (NPRACH/NPDCCH) configuration accidentally decodes NPDCCH for a different configuration and proceeds with unnecessary NPDSCH decoding. Five other companies commented that this is not needed, as – due to the different NPRACH and corresponding NPDCCH configurations - the risk of successfully decoding NPDCCH intended for a different NPRACH configuration, followed by unnecessary NPDSCH decoding (which would anyway fail), is extremely low (or even zero according to some companies) and does not justify further optimizations.
Proposal #3: A coverage level/NPRACH resource indicator shall not be included in the RA-RNTI formula.
Proposal #4: the RA-RNTI formula for NB-IoT is:

RA-RNTI=1+SFN/4, with frequency information in the RAR and a RA-RNTI space of of 1~256

2.2 Backoff Indicator values/mapping

During RAN2#93bis it was agreed that it should be possible to have different backoff times for different coverage levels.

It should be possible to have different backoff times for different coverage levels.

But other details were left FFS:

FFS if we Use PRACH period as basic unit for backoff. The backoff time can be calculated as Backoff Parameter value * PRACH period.
Several different options seem possible to allow different backoff times for different coverage levels.

Option 1: Specify that the backoff indicator BI points to a single list of backoff parameter values and then use the following formula to determine the backoff time for each coverage level based on the PRACH period of the coverage level:
Backoff_time_CELx = [0, backoff _values_common_list (BI)] * PRACH_period_CELx

Option 2: Specify that the backoff indicator BI points to a single list of backoff parameter values and signal 3 different “multiplying factors” for the different coverage levels. The following formula could then be used to determine the backoff time for each coverage level:

Backoff_time_CELx = [0, backoff _values_common_list (BI)] * MultFactor_CELx

Option 3: Specify that, depending on the relevant coverage level, the backoff indicator BI points to 3 different lists of backoff parameter values, with different ranges.
Backoff_time_CELx = [0, backoff _values _CELx (BI)]
Option 4: Specify that the backoff indicator BI points to a single list of backoff parameter values (same approach as in LTE, but with new values in the BI table spanning the needed range for NB-IoT).
Backoff_time = [0, backoff _values_ common_list (BI)]

Question #4: Which option should be defined to allow different backoff times for different coverage levels?

	Question #4: Which option should be defined to allow different backoff times for different coverage levels?

	Company name
	Answer/Comments

	ZTE


	Option 4. 

We are not sure that linking the backoff time to the PRACH period is always the best approach. On the contrary option 4 is simple and sufficient.

	Nokia
	Option 1. To map the BI value with the PRACH period of each CE level, and to keep existing BI table unchanged

	Fujitsu


	Prefer option 1 due to its configuration flexibility and reduced signalling.

	CATT
	Option 1

	Huawei, HiSilicon
	We prefer Option 1. 

RAN2#93bis meeting has agreed that it should be possible to have different backoff times for different coverage levels. Since the interval between two PRACH resource in NB-IoT is PRACH period whose value is per coverage level. Using PRACH period as basic unit for backoff can reduce the MAC BI size from 4bits to 3bits. Furthermore, this option can give a more flexible value range of backoff time for different coverage levels. 
To reuse the legacy design for Backoff time, UE should selecs a random value according to a uniform distribution between 0 and the backoff values_common_list (BI) and then caluculat backoff time as:

[0, backoff _values_common_list (BI)] * PRACH_period_CELx

	Vodafone
	Option 1

	Qualcomm
	Option 1 is sufficient. PRACH period would be in ms?

	Ericsson


	Option 4: we think it can be kept simple through defining new values in the existing BI table in 36.321 and that linking to the PRACH period should not be done.


Two companies support option 4 while six companies support option 1.
Proposal #5: The backoff indicator BI points to a single list of backoff parameter values. The following formula is then used to determine the backoff time for each coverage level based on the PRACH period of the coverage level:

Backoff_time_CELx = [0, backoff _parameter_value (BI)] * PRACH_period_CELx

Based on the discussion at RAN2#93bis, as a baseline it is assumed to reuse the legacy MAC BI size, i.e. 4 bits.
Question #5: Can we reuse the legacy 4-bit MAC BI size? If not, what is the suggested design? 

	Question #5: Can we reuse the legacy 4-bit MAC BI size? If not, what is the suggested design? 

	Company name
	Answer/Comments

	ZTE


	Yes, we can reuse the legacy 4-bit MAC BI size. 

	Nokia
	Yes.

	Fujitsu

	We are ok with the legacy 4-bit MAC BI size.

	CATT
	Yes

	Huawei, HiSilicon
	If we go with Option1 for Question #4. Actually, 3-bit MAC BI size is enough.

	Vodafone
	Default would be 4 bit. If there is a real wish to optimize we can discuss if there is a free time left.

	Qualcomm
	Yes 4-bit MAC BI size is sufficient. 

	Ericsson
	Yes, we prefer re-use of legacy MAC BI size of 4 bits.


Seven companies think we can reuse the legacy 4-bit MAC BI size, while one company thinks 3 bits are enough.
Proposal #6: Reuse the legacy 4-bit MAC BI size. 

Question #6: Which is the desired backoff time range (for the different coverage levels)?
	Question #6: Which is the desired backoff time range (for the different coverage levels)?

	Company name
	Answer/Comments

	ZTE


	Due to the expected much larger number of IoT devices and the delay-tolerant aspect of IoT services, the maximum backoff time should be significantly larger than for LTE, where the maximum value is 960ms. 

The desired backoff time range should be from 0 up to 500/1000s second.

One possible detailed design is the one suggested by Ericsson in the first phase of this email discussion, e.g.:

Index
Backoff Parameter value (ms)
0

0

1

28 = 256
2

29 = 512

3

210 = 1024

…

…

11

218 = 262144
12

219 = 524288

13

Reserved

14

Reserved

15

Reserved



	Nokia
	If the BI is associated with the PRACH period, then BI timer range can be decided according to PRACH period * maximum BI value.

	Fujitsu

	Considering the massive number of IoT UEs and relatively tolerant latency requirements, the backoff time should be significantly extended. Also, we see no need of small granularity due to the delay-tolerant aspect of the traffic.

	CATT
	We share Nokia’s comments.

	Huawei, HiSilicon
	By using the above option to define backoff times for different coverage levels, we can get the following value range:

Index

Backoff Parameter value
Maximum Backoff time per coverage level (ms)
PRACH period {40, 80, 160, 240, 320, 640, 1280, 2560} ms
0

0

CL1

CL2

CL3

CL4

CL5

CL6

CL7

CL8

1

5

200

400

800

1200

1600

3200

6400
12800
2

10

400

800

1600

2400

3200

6400
12800

25600

3

15

600

1200

2400

3600

4800

9600
19200
38400

4

20

800

1600

3200

4800

6400
12800
25600
51200

5

30

1200

2400

4800

7200

9600

19200
38400
76800

6

40

1600
3200
6400

9600
12800
25600
51200
102400

7

60

2400

4800

9600

14400

19200

38400
76800
153600



	Qualcomm
	Although there can be large number of NB-IoT devices per cell but typically these device would be uniformly scheduled to send periodic report. Only in rare exceptional cases excessive number of NB-IoT device would make access but such situations would be handled through access barring. Therefore MAC BI values do not need to be very large. For worst coverage class the BI could be up to few minutes (~300 seconds).

	Ericsson
	We prefer to define it as ZTE describe above, i.e. we can define the values in 7.2-1 in 36.321 as 2(7+index) for index=1-12 and then keep index 13-15 Reserved as in legacy. This gives a value range between from 0,256 to 524 s. 

An alternative would be to define it in units of radio frames as 2(4+index) for index=1-12:
Index
Backoff Parameter value (ms)
0

0

1

10*25 = 320
2

10*26 = 640
3

10*27 = 1280
…

…

11

10*215 = 327860
12

10*216 = 655360
13

Reserved

14

Reserved

15

Reserved




Companies expressed different views, very much related to their answers to the previous questions. In general there seems to the need to have a range between a few hundreds of ms and more than 500s (depending on the PRACH periods). Considering also Proposals 5 and 6, the following proposal 7 is made: 
Proposal #7: Introduce the following NB-IoT Backoff Parameter values:
	Index
	Backoff Parameter value

	0
	0

	1
	5

	2
	10

	3
	15

	4
	20

	5
	30

	6
	40

	7
	60

	8
	80

	9
	100

	10
	150

	11
	200

	12
	300

	13
	Reserved

	14
	Reserved

	15
	Reserved


Note that, together with proposal 5, this would lead to the following maximum backoff times, depending on the configured PRACH periods:
	Index
	Backoff Parameter value
	Maximum backoff time (ms) depending on the PRACH period 
{40, 80, 160, 240, 320, 640, 1280, 2560} 

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	5
	200
	400
	800
	1200
	1600
	3200
	6400
	12800

	2
	10
	400
	800
	1600
	2400
	3200
	6400
	12800
	25600

	3
	15
	600
	1200
	2400
	3600
	4800
	9600
	19200
	38400

	4
	20
	800
	1600
	3200
	4800
	6400
	12800
	25600
	51200

	5
	30
	1200
	2400
	4800
	7200
	9600
	19200
	38400
	76800

	6
	40
	1600
	3200
	6400
	9600
	12800
	25600
	51200
	102400

	7
	60
	2400
	4800
	9600
	14400
	19200
	38400
	76800
	153600

	8
	80
	3200
	6400
	12800
	19200
	25600
	51200
	102400
	204800

	9
	100
	4000
	8000
	16000
	24000
	32000
	64000
	128000
	256000

	10
	150
	6000
	12000
	24000
	36000
	48000
	96000
	192000
	384000

	11
	200
	8000
	16000
	32000
	48000
	64000
	128000
	256000
	512000

	12
	300
	12000
	24000
	48000
	72000
	96000
	192000
	384000
	768000

	13
	Reserved
	-
	-
	-
	-
	-
	-
	-
	-

	14
	Reserved
	-
	-
	-
	-
	-
	-
	-
	-

	15
	Reserved
	-
	-
	-
	-
	-
	-
	-
	-


3 Summary 

Proposal #1: The (mod operation based on the) maximum RAN Window Size (W) is removed from the RA-RNTI formula.
Proposal #2: A band indicator shall not be included in the RA-RNTI formula.

Proposal #3: A coverage level/NPRACH resource indicator shall not be included in the RA-RNTI formula.
Proposal #4: the RA-RNTI formula for NB-IoT is:

RA-RNTI=1+SFN/4, with frequency information in the RAR and a RA-RNTI space of of 1~256

Proposal #5: The backoff indicator BI points to a single list of backoff parameter values. The following formula is then used to determine the backoff time for each coverage level based on the PRACH period of the coverage level:

Backoff_time_CELx = [0, backoff _parameter_value (BI)] * PRACH_period_CELx

Proposal #6: Reuse the legacy 4-bit MAC BI size. 

Proposal #7: Introduce the following NB-IoT Backoff Parameter values:
	Index
	Backoff Parameter value

	0
	0

	1
	5

	2
	10

	3
	15

	4
	20

	5
	30

	6
	40

	7
	60

	8
	80

	9
	100

	10
	150

	11
	200

	12
	300

	13
	Reserved

	14
	Reserved

	15
	Reserved
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Annex – Expected Random Access intensity in NB-IoT

The maximum expected number of random access attempts per second in NB-IoT can be derived from the capacity requirements and traffic model in the GERAN TR [4]. 
From Table E.1-1 in [4]:
Table E.1-1: Device density assumption per cell

	Case
	Household Density per Sq km
	Inter-site Distance (ISD) (m) 
	Number of devices within a household
	Number of devices within a cell site sector

	Urban
	1517
	1732 m
	40
	52547


The first assumption is that there will be a maximum of 52547 devices per cell. 
Additionally, from Table E.2-1 in [4]:
Table E.2-1: MAR periodic UL reporting traffic model

	Characteristic
	

	Application payload size distribution
	Pareto distribution with shape parameter alpha = 2.5 and minimum application payload size = 20 bytes with a cut off of 200 bytes i.e. payloads higher than 200 bytes are assumed to be 200 bytes.

	Periodic inter-arrival time
	Split of inter-arrival time periodicity for MAR periodic is:  1 day (40%), 2 hours (40%), 1 hour (15%), and 30 minutes (5%)


Further assuming only MAR periodic UL reporting in the cell, a maximum expected Random Access intensity of 5.79 access attempts per second can be derived.
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