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1 Background
The Release Assistance Indication (RAI) procedure was agreed in RAN#75 [1], [2], [3].
During RAN2#97 the following topics related to RAI were discussed and agreed:
· BSR=0 indicates that UE estimates that it does not have more user data (FFS NAS signaling) to send/receive in near future, e.g. 10s of seconds, such that it is suitable to release the UE to Idle mode. 

· Capture in the TS that 10s of seconds is the time frame of the “near future” somehow. 

· Optional UE capability

· The new mechanism will never cause additional transmissions of the indication over Uu, compared to current BSR transmissions (i.e. compared to the case if we would not introduce the mechanism).  

During email [97#36] for the running CR of 36.321 an FFS was captured for “the near future”: 
For NB-IoT:

-
if rai-Activation is configured, and a buffer size of zero bytes has been triggered for the BSR, and the UE may have more data to send or receive in the near future (FFS):
-
cancel any pending BSR.

In this contribution the open issues for RAI are discussed further. 

2 Discussion
2.1 Open issues RAI

Near future in UMTS fast dormancy and NAS RAI
Observation 1: No explicit time period is specified for the fast dormancy procedure in UMTS nor for the RAI procedure in NAS during which the UE determines that is has no more data to send or receive:

In TS 36.331 for the fast dormancy procedure in UMTS it is specified:

1>
if the upper layers indicate that there is no more PS data for a prolonged period:

In TS 23.401 for the Release Assistance Indication (RAI) procedure in NAS it is specified:

1. The UE establishes a RRC connection and sends as part of it an integrity protected NASPDU. The NAS PDU carries the EPS Bearer ID and encrypted Uplink Data. The UE may also indicate in a Release Assistance Information in the NAS PDU whether no further Uplink or Downlink Data transmissions are expected, or only a single Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent to this Uplink Data transmission is expected.

Observation 2: The UMTS fast dormancy has proven to work well (i.e. the initial problems with the UMTS fast dormancy procedure were not caused by in-sufficient specification of the “near future”). 
NAS signalling and RAI

NAS signalling in most cases happens independently from the user data transmissions. Except for the CP solution where the 1st UL data transmission coincides with the Service Request. With the UP solution, any Service Request or Tracking Area update is send prior to DRB establishment. Periodic TAU is considered to happen independent from the user data transmissions. 
Observation 3: There is no strong benefit to require the UE to consider NAS signalling with the AS RAI procedure. 

Observation 4: UMTS fast dormancy procedure does not require the UE to consider NAS signalling. 

Proposed way forward
Based on the above observations it is proposed to keep the wording in the agreed CR: 
Proposal 1: Keep the wording “UE may have more data to send or receive in the near future” for the AS RAI procedure.
2.2 Prohibit timer 
In earlier versions of the RAI procedure a prohibit timer has been discussed. The prohibit timer prevents the UE to transmit too frequent RAI indications (BSR=0), in case the UE made an incorrect estimation of future data. Such timer was not deemed necessary because the RAI indication does not cause additional signalling over the air-interface. However, in case the eNB relies on the RAI indication from the UE to be correct, and immediately releases the UE, then “bad” UE implementations which do not predict future traffic very well, could cause additional connection setup and releases in the network (because alternatively the NW inactivity timer would have kept those UEs in connected mode). Thus without the prohibit timer the eNB is required to check for “bad” UE implementations, which adds to the eNB complexity to handle many UEs.
Observation 5: eNB has to check for “bad” UE implementation when there is no prohibit timer

With the enforcement of “good” UE behaviour by means of the prohibit timer, the RAI procedure is also more likely to be activated in the network. Therefore it is proposed to introduce a prohibit timer with AS RAI procedure:

Proposal 2: Introduce prohibit timer for AS RAI procedure.
2.3 RAI for feMTC

The AS RAI procedure can also be beneficial for feMTC UEs (i.e. UE category M1 or M2) which support small data transmission, similar as for NB-IoT. For non-NB-IoT UEs that support Control / User plane CIoT EPS optimisation there is no strong reason to support AS RAI procedure, because these are “normal” LTE UEs which do not have as strong power saving requirements as NB-IoT/MTC. Furthermore PPI is supported for those UEs. 
Observation 6: AS RAI procedure is also beneficial tor Category M1/M2 UE

Observation 7: AS RAI procedure is not essential for non-NB-IoT UE supporting CIOT

Proposal 3: Introduce AS RAI procedure for UE category M1 and M2 in REL-14.
Draft CRs to 36.306, 36.321 and 36.331 are provided for information. 

3 Summary

RAN2 is kindly asked to discuss AS RAI procedure: 

Proposal 1: Keep the wording “UE may have more data to send or receive in the near future” for the AS RAI procedure.

Proposal 2: Introduce prohibit timer for AS RAI procedure.

Proposal 3: Introduce AS RAI procedure for UE category M1 and M2 in REL-14.
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