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Introduction

For the WI-objective of Early Data Transmission the following was agreed in RAN2#101bis:

=> If EDT has been triggered the UE shall not send BSR in Msg3, i.e. the eNB may assume that there is no data to follow in the UL, which means that BSR is equal to 0 implicitly.

3GPP normally standardizes as generic solutions as possible to make features generally beneficial also in other areas. In the case of the agreement above we are are concerned that this principle is not followed and that the agreement is unnecessarily limiting. In this contribution we will discuss ways to ensure a low collision rate on the EDT resources, and preventing any mis-use, and at the same time a generic solution which will be future proof. 
[bookmark: _Ref511996703]Discussion
EDT use with data size larger than max TBS 
According to an agreement made in RAN2#100, UEs that have more data in the UL data buffer that could fit in EDT Msg3 are not allowed to use EDT.
· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.
However, if the EDT resources are not congested there would be no harm in doing so and there would be gains also for UEs with data sizes larger than the max EDT TBS. That is, such that BSR>0 for the Msg3 transmission. E.g., a UE with 1500 bits in the UL buffer would spend much less time and energy on the data enchange if it could start early, with noticable gains in power consumption and latency as a result. It would be straightforward to support this case by providing a 1 bit flag in SI. I.e., if it is not desired that UEs with data size larger than the max EDT TBS should be allowed to use the EDT for access, or if the load on the EDT preambles is high, this indication would simply not be set. This would provide as good protection for the network and the EDT resources, but at the same time provide a more generic and useful 3GPP feature. To ensure there is no additional effort for those not interested is such functionality, this could be an optional capability and if not implemented BSR>0 would not be allowed.
[bookmark: _Toc511996709][bookmark: _Toc513451123][bookmark: _Toc513466827][bookmark: _Toc513541735][bookmark: _Toc513737236][bookmark: _Toc513754182][bookmark: _Toc513792067]EDT is beneficial also for UEs with data size larger than the max EDT TBS.
[bookmark: _Toc513737237][bookmark: _Toc513754183][bookmark: _Toc513792068]System resources are a network concern and it is up to the network to handle the load on the EDT resources, e.g. by increases the EDT resources or not letting UEs move to RRC_CONNECTED.
[bookmark: _Toc511996710][bookmark: _Toc513451124][bookmark: _Toc513466828][bookmark: _Toc513541736][bookmark: _Toc513737238][bookmark: _Toc513754184][bookmark: _Toc513792069]If eNB can indicate in SI if use of EDT with data size larger than max TBS (BSR>0) is allowed or not, it is ensured that the protection of network and EDT performance is as good as allowing BSR=0 only.
[bookmark: _Toc511996711][bookmark: _Toc513451127][bookmark: _Toc513453653][bookmark: _Toc513541740][bookmark: _Toc513737241][bookmark: _Toc513754187][bookmark: _Toc513792072]eNB indicates in SI if use of EDT with data size larger than max TBS (BSR>0) is allowed in the cell or not.
[bookmark: _Toc513737242][bookmark: _Toc513754188][bookmark: _Toc513792073]The indication would be optional, and if not present in SI or supported by the UE, BSR>0 would not be allowed.


Inclusion of BSR in Msg3
Secondly the agreement quoted in the introduction on implicitly assuming BSR=0 introduces further unnecessary issues. 
Explicitly removing the BSR does not really serve a purpose as e.g. 16 bits out of 1000 bits are saved (assuming short BSR and max EDT TBS supported). It would only introduce a larger specification impact and possible unforeseen error cases.
[bookmark: _Toc513451126][bookmark: _Toc513466830][bookmark: _Toc513541738][bookmark: _Toc513737239][bookmark: _Toc513754185][bookmark: _Toc513792070]Explicitly removing the Msg3 BSR does not provide any gain and only results in larger specification impact and the possible introduction of errors.
If the optional use of EDT is indicated in SI as proposed in Proposal 1, it is valuable to provide the BSR to eNB. Therefore, we propose the following.
[bookmark: _Toc513451128][bookmark: _Toc513453654][bookmark: _Toc513541741][bookmark: _Toc513737243][bookmark: _Toc513754189][bookmark: _Toc513792074]BSR is generated for EDT Msg3 and it is left to eNB implementation if the UEs moved to RRC_CONNECTED for the transmission of remaining data if BSR>0.
[bookmark: _Toc511994403]Note that this solution would not have any loss of generality and if not desired eNB would be configured to never allow UEs to continue to RRC_CONNECTED when using EDT.

Use of BSR and DPR
A remaining aspect is how BSR and DPR will work. According to the ongoing email discussion on changes for EDT [5] and the agreement in the introduction, BSR is not transmitted if pending/triggered when EDT is used. Since the priority for logical channels is the following according to 36.321:
For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:
-	MAC control element for C-RNTI or data from UL-CCCH;
-	MAC control element for DPR;
-	MAC control element for SPS confirmation;
-	MAC control element for BSR, with exception of BSR included for padding;
-	MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;
-	MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC control element for Recommended bit rate query;
-	MAC control element for BSR included for padding;
-    MAC control element for Sidelink BSR included for padding.

Without the agreement on not sending the BSR for EDT if triggered/pending, the behaviour would be the following with the larger Msg3 grant for EDT:
· For NB-IoT both DPR and BSR would be included in EDT Msg3.
· For LTE-M BSR would be included in EDT Msg3.
With the agreement on not sending the pending/triggered BSR for EDT the behaviour would instead be:
· For NB-IoT DPR would be included in EDT Msg3.
· For LTE-M no report would be included in EDT Msg3.
The agreement on not transmitting BSR is therefore very inconsistent for NB-IoT and LTE-M. For NB-IoT the eNB will anyway get a data volume report via the DPR which makes the motivation for not transmitting BSR unclear. For LTE-M no data volume report will be available at all, which would break the design principle of having the same functionality and applicability for LTE-M and NB-IoT.
[bookmark: _Toc513466831][bookmark: _Toc513541739][bookmark: _Toc513737240][bookmark: _Toc513754186][bookmark: _Toc513792071]The agreement on not transmitting the BSR in Msg3 for EDT results in inconsistent behaviour for NB-IoT and LTE-M.
This problem is fixed by the inclusion of BSR as proposed in Proposal 2. However, with the larger Msg3 grants for EDT this would for NB-IoT cause both BSR and DPR to be included in Msg3 which is not necessary. Therefore, we propose the following:
[bookmark: _Toc513541742][bookmark: _Toc513737244][bookmark: _Toc513754190][bookmark: _Toc513792075]The UE shall not transmit BSR in Msg3 if it intends to transmit DPR.
Conclusion
In Section 2 we made the following observations:
Observation 1	EDT is beneficial also for UEs with data size larger than the max EDT TBS.
Observation 2	System resources are a network concern and it is up to the network to handle the load on the EDT resources, e.g. by increases the EDT resources or not letting UEs move to RRC_CONNECTED.
Observation 3	If eNB can indicate in SI if use of EDT with data size larger than max TBS (BSR>0) is allowed or not, it is ensured that the protection of network and EDT performance is as good as allowing BSR=0 only.
Observation 4	Explicitly removing the Msg3 BSR does not provide any gain and only results in larger specification impact and the possible introduction of errors.
Observation 5	The agreement on not transmitting the BSR in Msg3 for EDT results in inconsistent behaviour for NB-IoT and LTE-M.

Based on the discussion in Section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	eNB indicates in SI if use of EDT with data size larger than max TBS (BSR>0) is allowed in the cell or not.
Proposal 2	The indication would be optional, and if not present in SI or supported by the UE, BSR>0 would not be allowed.
Proposal 3	BSR is generated for EDT Msg3 and it is left to eNB implementation if the UEs moved to RRC_CONNECTED for the transmission of remaining data if BSR>0.
Proposal 4	The UE shall not transmit BSR in Msg3 if it intends to transmit DPR.
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