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1 Introduction

This document is a summary of the email discussion [93bis#05][LTE/MTC/NB-IOT] NAS timer extension. The intention of this email discussion is to discuss the proposal in R2-162996 [2] in the scope of MTC and NB-IOT.
[93bis#05][LTE/MTC/NB-IOT] NAS timer extension (Ericsson)

-
Discuss the proposal in R2-162996 related to different timer value usage depending on UE coverage situation.

-
Discuss in the scope of MTC and NB-IOT

-
Information may be provided to CT1, during their CIOT ad hoc, if the discussion converges by 26/04/2016

-
Intended outcome: Email discussion report to NB-IOT ad-hoc

-
Deadline: Thursday 28/04/2016

The deadline of this email discussion is Thursday 28/04/2016.
2 Background
During RAN2#93bis, [1] discussed solution on extension of NAS timer settings due to increased radio interface delay caused by coverage enhancement techniques, and the following was captured in the chairman’s notes:

Agreements:

1
NAS should be aware that a UE only capable of CE mode A. RAN2 understanding is that legacy timers would be suitable.

Tentative agreements:

2
For a UE that supports CE mode A and CE mode B: Two levels of CE information will be provided to NAS. 1/ UE in NC or CE mode A. 2/ UE in CE mode B

2a
On UE side the NAS can be informed by UE internal signalling at connection establishment. 

FFS when exactly during the connection establishment the CE information will be available in UE.

2b
On network side, the CE information should be provided in the S1 message carrying Initial NAS message

3
Ask CT1 if it is useful for NAS to be informed during an RRC connection that the CE mode has been reconfigured.

At RAN3#31 meeting, RAN3 discussed LS [5], and agreed to introduce a new NAS PDU Transmission Delay Indicator IE in the S1AP Initial UE Message [TS36.413], and an endorsed CR [7] was attached to the outgoing RAN3 reply LS [6].

According to RAN3 LS [6], this IE (NAS PDU Transmission Delay Indicator) “…represents an expected delay for the transmission of the NAS PDU as a factor relative to the delay assumed at the MME without this indication.”
In [2], a way forward based on similar principles on a NAS transmission delay indicator (potentially used as a multiplication factor on NAS timer settings) on the UE side was presented.
3 Discussion

3.1 General
Since eMTC and NB-IoT use similar coverage enhancement techniques, a common solution for indicating potential impact on NAS signalling message retransmission strategies (including NAS timer setting) seems beneficial. 
There are the following differences
· eMTC: 4 CE levels, and the CE modes A and B. 
· NB-IoT: 3 CE levels
Furthermore, RAN2 agreed (see above) that for a UE supporting CE Mode A, RAN2 understanding is that legacy NAS timer settings, as used by UE in normal coverage, would be suitable.
3.2 Extension of NAS timer settings, UE side

A solution on UE side, as outlined in [2] could be based on 
· UE initial setting of a NAS transmission delay indicator, based on RSRP-measured CE level, as assumed by the UE respecting the PRACH resource selection thresholds.
· eNB-signalled value of NAS transmission delay indicator at RRC connection establishment, resume, re-establishment and reconfiguration, based on the coverage enhancement techniques (e.g. number of repetitions) currently configured to the UE.

Similar for both eMTC and NB-IoT, an estimation of the (maximum) additional delay for a UE operating in deepest coverage enhancementis not straightforward to produce, and is impacted by several factors (radio layer CE mechanisms and  repetitions on multiple protocol layers, as well as the available radio resource capacity). 
In the following, we ask companies to provide their comments on solution details.
Solution Issue 1

UE setting of NAS transmission delay indicator at initiation of RRC Connection establishment.
A typical example of NAS procedure is the SERVICE REQUEST, with a legacy setting of the T3417 timer of 5s.
For eMTC:
1) UE setting of NAS transmission delay indicator at initiation of RRC Connection establishment
a. UE, that based on RSRP measurements is on CE level 0 or 1 (for PRACH resource selection), assumes no extension of NAS timer settings is needed.
b. UE, that based on RSRP measurements is on CE level 2 or 3 (for PRACH resource selection), assumes extension of NAS timer settings is needed.
For NB-IoT:

1) UE setting of NAS transmission delay indicator at initiation of RRC Connection establishment

a. UE, that based on RSRP measurements is on CE level 0 (for PRACH resource selection), assumes no extension of NAS timer settings is needed.

b. UE, that based on RSRP measurements is on CE level 1 (for PRACH resource selection), assumes extension of NAS timer settings for CE Level 1 is needed.
c. UE, that based on RSRP measurements is on CE level 2 (for PRACH resource selection), assumes extension of NAS timer settings for CE Level 2 is needed.

Companies are asked to provide their comments on the Solution Issue 1. 
	Solution Issue 1

	Company name
	Comments

	Nokia
	We are fine with this initial NAS timer setting based on RSRP measurement, but CE level might also change during RA procedure and impact NAS timer which is already running.

	Ericsson

	We are fine with the principle of the proposal above. 

	Huawei
	For this proposed solution for both eMTC and NB-IoT, one question is when the coverage level can be kept unchanged. In existing mechanism for eMTC and NB-IoT, there is no mechanism to timely align the coverage level change between the UE and MME, and especially when the UE coverage becomes worse, reusing the timer value from better coverage case would result in the risk that the NAS timer will always be expired before AS transmission is completed. Therefore in this case it is safer to always use the longest timer at NAS layer, in normal cases once this transmission is successful the timer will anyway stop and there is no big impact on setting it much longer.



	ZTE

	The above working assumptions look reasonable.

But for simplicity, maybe two levels’ differentiation for both eMTC and NB-IOT could be enough, i.e. normal value range (CEL0/1 for eMTC and CEL0 for NB-IOT) and extended value range (CEL2/3 for eMTC and CEL1/2 for NB-IOT).

	Intel

	O preference is to always assume the same extended timer values for UEs that support both eMTC CE mode A and B, or NB-IoT CE levels. This would mean that NAS always assumes the worst case scenario or maximum value for any cat.M1 UE supporting both CE mode A and B, as well as, for NB-IoT UEs. On other hand, for other Rel-13 UEs that support both CE mode A and B, this behaviour could be further discussion and potentially limited to only apply when operating in reduced bandwidth (i.e. when operating in 1.4MHz which implies that the UE is actually using CE). 

The main concern raised by our CT1 colleagues is that: (a) if the CE level/mode information is only shared upon establishment, the NAS might not always have the up to date CE mode/level information and its timers/actions upon expiry might not be accurate, (b) if the CE level/mode information is shared upon establishment, and in any change (i.e. very time that the UE is reconfigured), this would add more UE complexity (due to the NAS/AS interaction and on the handling of NAS timers that were already ongoing) and (c) the coordination on the usage of updated NAS timers in UE and network. Therefore getting the most accurate information on the CE level in order to update the NAS timers does not look desirable understanding that any eMTC UE supporting/using CE mode A and B or any NB-IoT UE should always be able to tolerate larger delays.  



	Vodafone

	I am not sure if there is a good reason to have different timer settings per extended coverage level. In my view the timer T3417 will be stopped after e.g. when bearers are established (successful case), therefore I do not see a big harm to have 1 extended value for all extended coverage levels and this can be even the same for NB-IOT and eMTC. As simple as better.

	
	

	
	

	
	

	
	

	
	


Solution Issue 2
Value of NAS transmission delay indicator to use by UE at initiation of RRC Connection establishment
For eMTC and NB-IoT:
2) Value of NAS transmission delay indicator to use by UE at initiation of RRC Connection establishment

a. The value(s) to use by UE is specified (value captured in 36.331)
b. The values is (are) signaled in SI

c. Other

Companies are asked to provide their comments on preferred Solution Issue 2, including further details on value (value ranges) etc.

	Solution Issue 2

	Company name
	Comments

	Nokia
	We slightly prefer option b as this enables cell-specific settings of the values. Latency is not solely impacted by coverage level, and cell load may be another factor.

	Ericsson

	We prefer option b (The values is (are) signaled in SI). We consider it wise to keep some flexibility, still with limited complexity. Hence the values should be signalled in SI of the camped cell.

Without examining a really worst case scenario in detials, we assume a value range of the “NAS transmission delay indicator” of [1, 2, 4, 8], which, if used directly as a multiplication factor, would result on a maximum NAS timer for e.g. the SERVICE REQUEST procedure of 5 x 8 = 40s. But we are open to also have higher values, if seen as needed.

	Huawei

	As explained as the above, we don’t think we need to inform different values due to different coverage levels. We can always use the longest value for the NAS timers.

	ZTE

	We prefer option b

	Intel

	As it is explained in issue 1), we prefer to assume the largest value.

	Vodafone

	I think we have to assume the longest and specify. Finally, the eNB may be connected to different MMEs in different locations and the delay may also be different on these routes.

	
	

	
	

	
	

	
	

	
	


Solution Issue 3
Impact on running NAS timer during RRC Connection establishment, in case UE-assumed CE level changes (e.g. during RACH procedure):

For eMTC and NB-IoT:
3) Impact on running NAS timer during RRC Connection establishment, in case UE-assumed CE level changes (e.g. during RACH procedure):
a. Running NAS timer continue to run without any impact. New value is used next time NAS timer is started.

b. Running NAS timer continues to run, but with new value according to CE level change

c. Other
Companies are asked to provide their comments on preferred Solution Issue 3.

	Solution Issue 3

	Company name
	Comments

	Nokia
	Option b. CE level change during RA procedure should be reflected in the NAS timer and eNB should report the indicator value to the MME based on the CE level where RA succeeds.

	Ericsson

	Our preference is b. But this issue is maybe more up to CT1 do decide.

	Huawei
	We don’t think this is needed. The NAS timer is running by setting to the longest value as explained above.

	ZTE

	We think option a is sufficient

	Intel

	As it is explained in issue 1), we prefer to assume the largest value.

	Vodafone

	Option A

	
	

	
	

	
	

	
	

	
	


Solution Issue 4
Introduction of new IE NAS transmission delay indicator at RRC connection establishment, RRC resume, RRC re-establishment and RRC reconfiguration.
A new IE “NAS transmission delay indicator” is introduced in RadioResourceConfigDedicated/ PhysicalConfigDedicated (in RRC messages rrcConnectionSetup, rrcConnectionResum, rrcConnectionReestablishment and rrcConnectionReconfiguration).
Companies are asked to provide their comments on Solution Issue 4, including further details on value (value ranges) etc.

	Solution Issue 4

	Company name
	Comments

	Nokia
	We understand with above solution issue 1 and 3, RA-based solution is sufficient and there is no need for NW to configure the “NAS transmission delay indicator” at RRC connection establishment, RRC resume, RRC re-establishment procedures. For the case of RRC reconfiguration, we are not sure how much gain there is especially for the NB-IoT case where we don’t have the “CE mode change” concept and triggering a reconfiguration procedure just to change the “NAS transmission delay indicator” seems not so favorable.

	Ericsson

	We are fine with this proposal in Solution Issue 4. In our understanding, dedicated RRC signalling is needed to secure UE and nw (MME) uses the same value.
We assume same value range of the “NAS transmission delay indicator” as we proposed in Solution Issue 2 is fine, i.e. [1, 2, 4, 8],

	Huawei
	The MME will know whether this UE is eMTC capable or NB-IoT capable and then can decide which value should be applied. Therefore nothing is needed in RRC messages.

	ZTE

	We see no need for this (i.e. a new IE NAS transmission delay indicator at RRC connection establishment, RRC resume, RRC re-establishment and RRC reconfiguration). See issue#2.

	Intel

	As it is explained in issue 1), we are ok to always assume the largest value and this could be known by UE capabilities for cat.M1 UEs supporting both CE mode A and B, and NB-IoT UEs. For non-cat.M1 UEs supporting both CE mode A and B, it could be discussed that eNB indicated to the MME when the UE establishes the RRC connection using reduced BW and therefore only on these cases the extended values would always be used.

	Vodafone

	I do not see any need for this indicator.

	
	

	
	

	
	

	
	

	
	

	
	


3.3 Extension of NAS timer settings, Network side

Although the details on the solution on network side, on S1AP between eNB and MME, is RAN3 responsibility, some aspects should be considered in this discussion.
Companies are asked to provide their comments on e.g. the following aspects
1) The S1AP solution, as presented in [6] and [7], should also be applicable for eMTC and for UP cIOT optimization
2) Feedback on value ranges for the new NAS PDU Transmission Delay Indicator IE in the S1AP, as asked by RAN3 in [7].
3) Other
	Extension of NAS timer settings, Network side

	Company name
	Comments

	Nokia
	If each value of indicator corresponds to one CE level, then it seems current RAN3 CR defined too many ENUMERATED values.

	Ericsson

	We agree that the S1AP solution, as presented in [6] and [7], should also be applicable for eMTC and for UP cIOT optimization.

Value range of new NAS PDU Transmission Delay Indicator IE in the S1AP, as asked by RAN3 in [7], should be same as we proposed above, i.e. [1, 2, 4, 8].

	Huawei
	As explained above this is not needed.

	ZTE

	The value range for the IE in S1AP should match what will be decided by RAN2 for RRC

	Intel

	As explained above this is not needed, although some S1-AP indication might be discussed for the case explained above of non-cat.M1 UEs supporting both CE mode A and B.

	
	

	
	

	
	

	
	

	
	

	
	


4 Summary of email discussion

Six companies participated in the email discussion.

Three companies expressed a preference in a solution for 1) UE that support both CE Mode A and B, and 2) NB-IoT UE:
· an initial UE-setting of NAS transmission delay indicator based on SI-provided value mapped from actual CE level assumed by UE, and further that 

· UE should adopt its NAS timer setting if other CE level is detected during RRC connection establishment.
· One of the companies proposed to provide NAS transmission delay indicator to UE also in dedicated RRC signaling.
Two companies preferred to always use extended NAS timer vales (same value, independent of CE level), motivated by

· less complexity, and that 

· UE should be able to tolerate large delays. 
One company proposed to always use extended NAS timer vales (same value, independent of CE level) for 
· NB-IoT UE, and

· Cat M1UE that support both CE mode A and B, and that

· it could be further discussed whether for non-Cat M1UE that support both CE mode A and B, the extended NAS timer setting is limited to when operating in reduced bandwidth (i.e. when operating in 1.4MHz which implies that the UE is actually using CE).
For extension of NAS timers on network side, companies (only five companies provided comments) basically aligned their comments to their views on solutions for NAS timers on UE side:
· Three companies expressed comments indicating impact on S1AP as assumed in RAN3 LS [6].

· One company assumed no impact is needed.

· One company indicated some S1-AP indication might be needed for the case explained above of non-cat.M1 UEs supporting both CE mode A and B. 
No discussion on actual extended NAS timer values. One company expressed a “NAS transmission delay indicator” of [1, 2, 4, 8].
5 Proposed way forward

The email discussion did not converge.
The following way forward is proposed:

Proposal 1 RAN2 to discuss solution on extended NAS timer setting for NB-IoT during NB-IoT adhoc, also considering LSs [5, 6].
Proposal 2 Companies are encouraged to coordinate their views with SA2, CT1 and RAN3 colleagues, such that CRs to all specifications can be agreed during May meetings.
Proposal 3 Companies are encouraged to use the email discussion thread for further discussion until RAN2#94.
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