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1. Introduction
In RAN2 NB-IoT AH, RAN2 made the following agreement [1]:
	
STATUS PDU is triggered in response to missing PDU detection.


However, the relationship between t-Reordering and this agreement are not still clear, i.e., t-Reordering can be still supported or not supported at all. In RAN2#93bis, it was proposed to keep t-Reordering and to confirm that value 0ms means UE never transmits RLC status report [2]. During the online discussion, RAN2 could not reach the common understanding. Thus, this email discussion aims to have common understanding of t-Reordering handling for NB-IoT. 
2. Discussion
Discussion point1: What does “0ms” mean for t-Reordering in the current spec?
Firstly, it is worthwhile confirming companies understanding in the current RLC spec. Currently, the value range of t-Reordering contains “0ms” as following [3]:
T-Reordering ::=




ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms110,











ms120, ms130, ms140, ms150, ms160, ms170,











ms180, ms190, ms200, spare1}
In [2], it was mentioned that the value zero means that there will never be any STATUS report triggered in response to missing PDU detection. However, we, as RLC rapporteur, think that “0ms” means the timer is started and expired immediately, i.e., does not mean timer never starts. 
Rapporteur’s understanding:  The value zero of the timer means the timer is started and expired immediately, i.e., does not mean timer never starts.
Question1: Confirm the rapporteur’s understanding in the current spec?

	Company name
	Yes or No
	Comment

	LG
	Yes
	The t-Reordering = 0 ms means reordering function is disabled. It is implemented as start and expire the timer immediately. As the reordering function is disabled, the RLC status report is triggered immediately upon reception of out-of-sequence PDU. 

	Ericsson
	Yes
	It is not fully clear from the RLC specification that the value zero means that the timer starts/expires immediately but we acknowledge that this should be the interpretation as also other timers within LTE L2 works like this. We believe a small clarification could be useful to be inserted in the specification. 

	NEC
	Yes
	Same understanding as LG.

Actually, there is no irregular/specific procedural text for t-reordering with value 0ms. This would mean the timer starts regardless of the configured value and expires.

	NTT DOCOMO
	Yes
	

	ZTE
	Yes
	We agree with Rapporteur’s understanding.

	Nokia
	Yes
	

	CATT
	Yes
	We understand t-reordering = 0ms means reordering function is disabled. We also agree with Rapporteur’s view that value zero of the timer means the timer is started and expired immediately. 

	Fujitsu
	Yes
	We share the Raportuer’s understanding that the value zero of the timer means the timer is started and expired immediately. If it there are other views that this is not the case then a note could be used to clarify this point.

	Intel
	Yes
	We also share the view that value 0 means that the timer is started and expired immediately. In addition, the same understanding applies for T-reordering defined in PDCP config.


Discussion point2: Disable RLC status report triggered by SN gap?

RLC-AM entity in the receiving side triggers RLC status report when SN gap is detected to request RLC retransmission by mean of NACK_SN as specified in [4]. Currently, this behaviour cannot be disabled. In [2], it was proposed to disable this functionality (i.e., status report is triggered only due to polling from eNB) while the actual benefit is not shown. Companies are invited to provide their views on whether such disabling is beneficial for NB-IoT. 
Question2: To introduce the new mechanism to disable RLC status report triggered by SN gap?
	Company name
	Yes or No
	Reason/Comment

	LG
	No
	In the UE, the missing PDU typically occurs when there is HARQ NACK-to-ACK error. For other cases, the eNB can avoid missing PDU by autonomous RLC retransmission. That is, when the HARQ NACK is received, the eNB can retransmit the HARQ-NACKed PDU either in HARQ or RLC. 
As the missing PDU in the UE is due to HARQ NACK-to-ACK error, it is desirable to request retransmission as early as possible. In this sense, there is no reason to introduce a new mechanism to disable the “missing PDU trigger”.
Even without any disabling mechanism, the transmission of RLC status report is not frequent because the HARQ NACK-to-ACK error is less than 10^-3.


	Ericsson
	Yes
	We see a benefit of disabling the UE triggered RLC STATUS report as the eNB will anyway always trigger RLC STATUS from the UE by a poll at the last PDU (or earlier in case multiple SDUs are available for transmission in the eNB). UE triggered RLC STATUS reporting will increase the UE power consumption as more transmissions will be triggered by the UE. In addition, having the UE triggered STATUS report will, as there is no dedicated SR, result in that the UE performs a SR through RACH and this increases both the UE power consumption and the system load/interference. The eNB does not know when a NACK-ACK misdetection takes place during a downlink SDU transmission so the eNB will typically not give the UE any UL grant until after it has transmitted the poll PDU. 

We believe that the missing PDU detection is only needed for use cases that require low latency, i.e. need fast (RLC) re-transmissions. For NB-IoT we believe that typical use cases do not need such fast re-transmissions on RLC level.

	NEC
	No
	Considering the functionality of RLC AM, the RLC status report triggered by SN gap should be kept. In addition, even if this function is kept, the missing PDU will occur rarely and there will be no much burden for the UE.
On the other hand, if it occurs, then the early recovery (retransmission) is preferable, even though the data transmission by NB-IoT is delay tolerant basically. It would be a different issue whether the recovery could be also delayed, because the UE may be kept in connected unnecessarily longer.
From our perspective, there seems to be no sufficient reason to disable this function, especially if the new mechanism (e.g., Option 2 or maybe 3 in point 3 below) is required. 

	NTT DOCOMO
	No
	We are not so sure of the benefit of such new mechanism, since the SN gap is not frequent. We would like to keep it simple.

	ZTE
	No
	To simplify the work, there is no need to introduce new mechanism which might require additional analysis for the impact.

	Nokia
	No
	RAN2 have agreed that “STATUS PDU is triggered in response to missing PDU detection”.

	Huawei / Neul
	Yes
	In the case of a single RLC PDU there is no need for the function as the eNB will include a poll in with the last RLC PDU, as the transmission buffer will become empty. When there are multiple RLC PDUs the eNB can request a STATUS PDU from the UE, for example when the transmission buffer becomes empty, to prevent stalling, etc.  

The eNB will know when it has sent a poll without a response, therefore there is no need for the UE to autonomously generate the STATUS PDU for missing DL RLC PDUs which may or may not have included a poll, as the eNB can rescheduled a retransmission without the UE sending a scheduling request just for a STATUS PDU.

We prefer to reduce to the amount of scheduling requests using RACH as much as possible to save UE power.

As we are not clear whether we really need to control this behaviour, we prefer that disabled is the only option.

	CATT
	No
	NACK to ACK error is already quite low. Therefore, the gain of introducing new mechanism to disable “missing PDU trigger” is not seem justified.



	Fujitsu
	No
	We accept that the NACK-ACK misdetection may take place during a downlink SDU transmission but think that this is a rare occurrence and given that the typical data traffic for NBIoT is small and infrequent that there is no need to introduce new functionality to alleviate this.

	Intel
	No
	We also share the view that there might not be much benefit of disabling the SN gap triggered RLC status report, as these cases are rare in NB-IoT. 


Discussion point3: How to disable RLC status report triggered by SN gap?

If companies think that it will be beneficial to introduce the new mechanism, it should be clarified how to disable the functionality. The possible options are following:
 Option1: Define the new value range for NB-IoT including only 0 and infinity. (“0”assumes immediate expiry)
 Option2: Define the new indication for NB-IoT to disable RLC status report upon detection of SN gap

 Option3: Any other option?
Question3: Which option is preferable to disable RLC status report triggered by SN gap?
	Company name
	Option?
	Comment

	LG
	
	If disabling “missing PDU trigger” is really needed, we think introducing infinity value of t-Reordering is the simplest solution. The infinity value means “endless reordering”, and thus the RLC status report would never be triggered by missing PDU.

	Ericsson
	1
	To minimize the spec impact we think that signalling the timer values {0, infinity} would be the best alternative for release-13. 

	NEC
	
	To introduce new value “infinity” for t-reordering in addition to “0” is preferable. Regarding the value range, it is not sure if only two values {0, infinity} as Option 1 is sufficient, but we do not have strong opinion so far.

	NTT DOCOMO
	1
	Adding infinity is simplest solution

	ZTE
	1
	To include “infinity” value of t-Reordering timer should be a possible and simple way.

	Nokia
	
	Timer value “infinity” for t-Reordering would not work correctly, because then the UE would never respond to a poll when the PDU with the poll creates a new SN gap.

	Huawei / Neul
	
	If the transmission of STATUS PDU when a UE detects a SN gap is required, then a range of values for t-reordering is not required and only an enable / disable configuration might be needed.

Regardless of the chosen mechanism there appears to be a need to clarify the existing behaviour for ms0, so it is clear for future readers, which will have specification impact anyway.

If configuration is required:  

Both option 1 and option 2 achieve the same desired behaviour (enable / disable only).  It could be argued that a new configuration is easier to understand, but a restricted set of values with well-defined behaviour could have slightly less specification impact.  

Clarity and size of the signalling should be the main decision factors.

We think that option 1 will always need 1 bit to signal, and option 2 may need 0 or 1 bit to signal (eg optional enum with a single value), therefore we have a slight preference for option 2, if configuration is required.

If configuration is not required (ie always disabled):

We think that the clearest option is to mark t-reordering and its associated actions as not applicable to NB-IoT.

	CATT
	1
	We agree that option 1 would provide a good solution for Rel-13 if disabling of “missing PDU trigger” is needed.

	Fujitsu
	1
	A new value “infinity” would work, but if this in existing range then this would use the last spare value.

	Intel
	1
	Due to simplicity


3. Summary

Summary of the email discussion

11 companies provided their views. Followings are the discussion points during this email discussion and the corresponding rapporteur’s observations:

Q1. What does “0ms” mean for t-Reordering in the current spec?

Firstly, the rapporteur tried to collect the company’s understanding on the current behavior on t-Reordering when the value is set to 0ms. Almost all the companies agreed that the value zero of timer means t-Reordering is started and expired immediately, i.e., does not mean timer never starts while two companies did not indicate any view. 

Observation1: It is common understanding that the value zero of timer means t-Reordering is started and expired immediately, i.e., does not mean timer never starts.
Q2: Introduce the new mechanism to disable RLC status report triggered by SN gap?
In current spec, status reporting due to SN gap cannot be disabled (which is also confirmed in Question1). So, the next question was whether we introduce the new mechanism to disable status reporting due to SN gap for NB-IoT as proposed in [2]. 8 companies (LGE, NEC, DOCOMO, ZTE, Nokia, CATT, Fujitsu and Intel) indicated that the new function is not needed while 3 companies (Ericsson, Huawei and Neul) indicated it is beneficial to support. The former companies think that the new function is not sufficiently justified e.g., since SN gap rarely occurs and would like to keep simple. On the other hand, the latter think that UE triggered status reporting will cause unnecessary battery consumption and system load/interference due to RA procedure and polling based RLC status reporting is sufficient. 

Observation2: Majority companies think that the new functionality to disable status reporting due to SN gap is not sufficiently justified.
Q3: Which option is preferable to disable RLC status report triggered by SN gap?
Finally, the companies were questioned how to disable status reporting due to SN gap if RAN2 agrees to allow it. 8 companies (LGE. Ericsson, NEC, DOCOMO, ZTE, CATT, Fujitsu an Intel) indicated the preference to introduce “infinity”. 2 companies (Huawei and Neul) indicated the slight preference on the new indication. 
Observation3: Majority companies think that introduction of “Infinity” for t-Reordering can be the solution if RAN2 agrees to allow to disable status reporting due to SN gap.

Regarding introduction of Infinity, followings were also pointed out: 

- Some update of specification is needed such that UE triggers status report in response to polling
- It has to be clarified whether to the existing value range can be applicable for NB-IoT
Proposal and suggestion
Considering observation1 and 2, it is agreeable that RLC status reporting due to SN gap is not disabled for NB-IoT.
Proposal1: RLC status reporting due to SN gap is not disabled for NB-IoT

If RAN2 can agree Proposal1, the rapporteur would suggest the potential agreement on t-Reordering as well. t-Reordering is used to avoid to transmit RLC status report while the HARQ retransmission of  missing PDU is still ongoing. Since NB-IoT supports only 1 DL HARQ process, it seems obvious that t-Reordering is not essential. Thus, the rapporteur proposes not to support t-Reordering for NB-IoT. 
Proposal2: t-Reordering is not supported for NB-IoT
Considering observation3, the rapporteur think that adding “Infinity” can be the solution to disable status reporting due to SN gap but further discussion are needed.
Suggestion: Only if RAN2 agrees to allow to disable status reporting due to SN gap, RAN2 to consider introduction of “infinity” and discuss following points further:


- How to adapt the spec such that UE transmits RLC status report in response to polling


- Existing values are also applicable for NB-IoT
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