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1 Introduction
In this document, a RLC-AM enhancement for NB-IOT is discussed. 
2 Discussion 
For the current RLC-AM we observe the following behaviour: 
·  For CP, a SR is triggered immediately after each message (a typical configuration).
·  For UP, we assume that in many cases all Data is transmitted in one RLC PDU, which will immediately or eventually trigger a SR. 
Thus, adding the RLC feedback / the RLC status reports to the baseline transmissions, the number of transmissions is approximately doubled.
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Figure 1: Example Message Sequence with LTE RLC-AM
Note that figure 1 is simplified, and that each transmission is assumed to also have overhead for scheduling command and HARQ. UL transmission additionally have overhead for Scheduling request. 
To save battery, and the overhead of many small transmissions, it should be possible to avoid many of these separate transmissions by transmitting RLC status reports together with other transmissions. 
For DL SR transmissions, the eNB can already transmit SR combined with other transmissions. For UL SR transmissions, the TS text on SR transmission should be relaxed to allow for UE awaiting other transmissions with which to send the SR. 

As observed in figure 2, in the example message sequence, the transmission of RLC status reports can be combined with other transmissions, except for the very last transmission. 
Proposal 1: It shall be allowed to delay Status Reports transmission to be able to opportunistically send SR together with other transmission.

If there is no other transmission, the SR eventually anyway need to be sent. 

Proposal 2: There shall be a maximum delay time after which a SR is sent if it hasn’t been sent earlier. 
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Figure 2: Example Message Sequence with RLC-AM SR combined with other transmissions. 
3 Stage-3 discussion
We expect that there will be discussions on RLC-AM simplifications, so instead of providing a draft CR we provide a discussion on how to implement the proposals above. First the new behaviour that is proposed is the following: 
Proposal 3: When a RLC-AM PDU is received, for which Status Report is requested and SR delay is allowed, timer T is started, if not already running. When a New Transport Block is to be transmitted, and if there is sufficient space in the Transport Block for a Status Report, a Status Report is generated and sent, pending status report triggers are cleared, and timer T is stopped. If timer T expires, a Status Report is generated and sent, and pending status report triggers are cleared.
We note that there may be interaction with t-pollRetransmit and that T need to be smaller than t- pollRetransmit for proper protocol operation. 
Further, It could be discussed how it is detected that a “Status Report is requested and SR delay is allowed”. A status report is normally requested by polling, i.e. setting the poll bit, which could remain unchanged. 
Proposal 4: Status Report is requested by polling.
To deduce that SR delay is allowed, to trigger the proposed behaviour there seems to be several alternatives. 

Alt 1) The behaviour that SR delay is allowed and timer T is used, is always used at polling for NB-IOT. 

Alt 2) The behaviour that SR delay is allowed and timer T is used, is triggered by a new poll indication, i.e. we add another bit and make a poll field were one code point triggers the proposed behaviour, and legacy LTE behaviour can be triggered by another code point. 
Alt 3) The behaviour that SR delay is allowed and timer T is used at polling depends on the contents of the RLC PDU, more specifically the behaviour is always used at polling for NB-IOT, except for specific cases when an RRC message ending the current connection is received. 
Although we could see some benefits in being able to poll with immediate response instead of with delayed response, we think the simplicity of Alt 1 outweighs the benefits of the others.  
Proposal 5: The behaviour that SR delay is allowed and timer T is used, is always used at polling for NB-IOT.
4 Conclusions
Proposal 1: It shall be allowed to delay Status Reports transmission to be able to opportunistically send SR together with other transmission.

Proposal 2: There shall be a maximum delay time after which a SR is sent if it hasn’t been sent earlier. 

Proposal 3: When a RLC-AM PDU is received, for which Status Report is requested and SR delay is allowed, timer T is started, if not already running. When a Transport Block is to be transmitted, and if there is sufficient space in the Transport Block for a Status Report, a Status Report is sent and timer T is stopped. If timer T expires, a Status Report is sent. 

Proposal 4: Status Report is requested by polling.

Proposal 5: The behaviour that SR delay is allowed and timer T is used, is always used at polling for NB-IOT.
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