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1. Introduction
During RAN2#90 it was agreed to have an email discussion [LTE/C-IoT] Data transmission targets for security-related procedures (Vodafone)
	[-
Establish a common view on the context, background and possible relation to our MTC LC/CE work.
-
Afterwards, aim to reply to the 3 questions. 
=>
Intended outcome: Email discussion report to the next meeting and optionally a draft reply LS


Introduction:

One of the main goals within the Work Item RP-150492 “Further LTE Physical Layer Enhancements for MTC” is the specification of the techniques to enable ultra-long battery life for normal and enhanced coverage. The enhanced coverage is considered to be 15 dB over the normal LTE coverage. Please note that the Work Item “Further LTE Physical Layer Enhancements for MTC” differs from the FS_IoT_LC SI led by GERAN groups in terms of the radio technology to be used and in terms of maximum possible enhanced ranges targeted to be supported.
Discussion:

It is important to setup the common targets and assumptions to be able to answer the questions addressed to RAN1 and RAN2 within the LS R2-152017. 
In general, it is believed to be useful that the new Rel 13 LTE features could support “a battery powered device, at maximum range extension providing daily reports to a server”.  

Question 1:  What is the target/assumptions and requirements for the battery life time
Ericsson: We agrees that the solution for Rel-13 LC/CE UEs should aim for very good power consumption. However, as you also mentioned in the document, Rel-13 WID for “Further LTE Physical Layer Enhancements for MTC” does not stipulate any requirements for battery lifetime. We think there is no need to introduce any additional requirements for the ongoing WI in Rel-13 at this stage. As a consequence, we do not expect to have any discussion or agreements on such targets in this email discussion. Note that this was also not the intention of the email discussion. Considering that there has not been any agreements yet regarding the number of repetitions required for transmitting/receiving control and data channels (and the techniques that can be used to reduce the number of repetitions required), it will be challenging to evaluate the battery lifetime in enhanced coverage in this short email discussion. Note that RAN2 did not manage to completely agree on the UE power consumption model in R2-132893 in Release 12 and it may as well be difficult to agree on the underlying assumptions (both for UE power consumption and coverage enhancements techniques) in the context of this email discussion during summer time.

Huawei: I’m wondering if we really need to evaluate whether Rel-13 low cost MTC can satisfy the Battery Life Time of 10 years, as the question from SA3 is only about the percentage of battery capacity consumption for security purposes.

In my understanding, so far there is no agreeable number of repetitions for unicast transmission and reception (also the number of repetitions for control channel), which is one important factor that needs to considered when evaluating UE’s battery life time. Also, companies may need time to think about the UE power consumption model, e.g. the power consumed for RX mode, TX mode and Deep Sleep mode. It might be difficult to get the evaluation results in this email discussion.

Vodafone: We believe that LTE MTC devices under enhanced coverage (15 db) should prove to be able having a battery life time of around 10 years assuming 5 WH of battery consumption and being able to transmit 50 bytes uplink every 2 hours/every 24 hours and 200 bytes every 24 hours. This is especially important as other WIs like CIoT advertise to be able to do so.

Intel: It is important to highlight that the UE battery lifetime depends in a lot of factors, such as, the LTE configuration parameters as well as aspects that are out of 3GPP scope/control (e.g. battery size, device requirements of having or not display, etc). Therefore it is important to confirm that if any battery lifetime evaluation is done on this regard, this would only be considered as a reference informative documentation, but not as requirements for these Rel-13 LC/EC UEs.

If companies want to do an informative evaluation of the UE battery lifetime, we propose to also consider the following points in addition to the other assumptions described by Vodafone:

a.       Absolute power consumption model proposed by GP-150787 (3) could indeed be used as suggested by Vodafone, as well as, Rel-12 MTCe relative model (0) if certain power consumption is assumed for the reception (1) (2)

	Power consumption parameter
	(0) Relative value (unit/ms) [Rel-12 MTC] (*)
	(1) Absolute values (mA) assuming (*) PRx
	(2) Absolute values (mA) assuming (*) PRx
	(3) Absolute values (mA) [GP-150787]

	Psleep_deep
	0.01
0.001

0.0001
	0.08
0.008
	0.03
0.003
	0.00454

	Psleep_light
	0.1
	0.8
	0.3
	0.909

	PTx (max.)
	4
	320
	120
	165.15

	PRx
	1
	80
	30
	27.27


                NOTE: voltage of 3.3v is assumed similarly as in GERAN.
b.      For simulation purposes, the number of repetitions assumed for the different physical channels (PRACH, PBCH, PDSCH for broadcast transmission, PDSCH for unicast transmission, PUSCH, PUCCH) would need to be defined in relation to the EC level and, if applicable, TBS i.e. companies could check with their RAN1 colleagues for inputs on this assumptions. 

c.       For signaling, the byte estimation proposed as baseline during Rel-12 MTC SDDTE discussion could be used as Huawei explained. Alternatively, the byte estimation for the proposed Rel-12 SDDTE solution could even be considered.
Conclusion: The discussion for Rel-13 LC/CE UEs is ongoing. Considering that there has not been any agreements yet regarding the number of repetitions required for transmitting/receiving control and data channels (and the techniques that can be used to reduce the number of repetitions required), it is not possible to evaluate the battery lifetime for Rel-13 LC/CE UEs in enhanced coverage for a particular traffic at the moment. It should also be noted that Work Item RP-150492 “Further LTE Physical Layer Enhancements for MTC” does not have a particular target/requirements in regards of battery consumption (e.g. 10 years) and that all the results which may be provided in this regard, would only be considered as a reference informative documentation, but not as requirements for these Rel-13 LC/EC UEs.
Question 2: What is the battery consumption due to the security procedures?
Huawei: Below is the signaling procedures for one traffic session (one UL app data plus one DL app layer acknowledgement), which is copied from TR 37.869 (the TR for Rel-12 MTCe study).

Assuming the UL packet is 200 bytes and the DL acknowledgement is 65 bytes, then we can know that for security relevant procedures:

1) DL: security mode  command message takes 7.0% (14/201) of all the DL receptions;

2) UL: Security Mode Complete message takes 4.6% (12/259) of all the UL transmissions;

Then, we can roughly know that for MTC the security-related procedures will not consume more than 10% of the battery capacity.

Table 6.3.1.2-1: Byte estimate for the baseline solution (and SDDTE solution 4b) – LTE case

	Direction
	Messages
	Bytes (DL)
	Bytes (UL)

	UL
	Preamble
	 
	X

	DL
	Random Access Response
	7
	 

	UL
	RRC Connection Request
	 
	7

	DL
	RRC Connection Setup
	38
	 

	UL
	RRC Connection Setup Complete (NAS Service Request) + BSR
	 
	22

	DL
	Security Mode Command + RLC Status Report
	14
	 

	UL
	Security Mode Complete + BSR
	 
	12

	DL
	RRC Connection Reconfiguration (SRB2 & DRB configuration) + RLC Status Report
	61
	 

	UL
	RRC Connection Reconfiguration Complete + BSR
	 
	12

	UL
	Data Packet  + RLC Status Report
	 
	3

	DL
	Data Packet  + RLC Status Report
	3
	 

	DL
	RRC Connection Release + RLC Status Report
	13
	 

	UL
	RLC Status Report
	 
	3

	 
	Total signalling (Bytes)
	136
	59


If the UL packet is 50 bytes and the DL acknowledgement is 65 bytes, then we can know that for security relevant procedures:

1) DL: security mode  command message takes 7.0% (14/201) of all the DL receptions;

2) UL: Security Mode Complete message takes 11% (12/109) of all the UL transmissions;

If we take DL and UL in average, roughly the security-related procedures will not consume more than 10% of the battery capacity.

Vodafone: We believe that the system should be designed in a way that battery consumption due to the security reasons is not more than 10% of the total battery consumption.
Qualcomm: We think the approach Vodafone is proposing in the email discussion is technically correct in terms of trying to come up with a requirement for security signalling overhead based on a particular battery life target . However we believe it is very difficult to do such excise within a short period of time because there are so many uncertainties around the assumptions we need to make in the excise.

Given the time constraint, Huawei’s approach may be the best one, i.e. reply to SA3 with the information of where we are under the current signalling structure and with a certain traffic model. And we could add something like Ericsson indicated, i.e. less overhead is better.

Qualcomm is with Ericsson on the Q3 and Q5. RAN2 does not seems to be ready to comment on those questions comprehensively unless they study the 1:4 ratio mentioned by some company in SA, and latency consideration done in GERAN.

Conclusion: In the current specs, the overhead due to AS security activation (Security Mode Command, Security Mode complete) is less than 10% for one traffic session (one UL app data + one DL app layer acknowledgement) assuming a UL packet of 50 or 200 bytes and a DL acknowledgement packet of 65 bytes. Some companies raised the opinion that it is desirable to design the security procedures in a way that they do not consume more than 10% of the battery capacity, considering downlink/uplink ratio. 
