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1 Introduction

The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised and the latest ones are approved in RAN#86 [1][2]. The following objective is included in both of these WIDs:

	Improved DL transmission efficiency and/or UE power consumption:
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]


In RAN2 #104~#108 meeting, the agreements for MT-EDT can be found in [3]. After RAN2#108 meeting, several running CRs are agreed. In this contribution, we will discuss some remaining FFSs in the running CRs for MT-EDT and give our proposals.
2 Discussion
#issue 1:
After RAN2#108 meeting, there has a FFS that if UE category information, i.e., Cat-M2, Cat-NB2, is provided in the UE Radio Paging information container.
In last RAN3 meeting, they have had agreements that maximum of data size (acting as MT-EDT indication) in the S1 paging message would be 4096 [6]. With reference to the following information (the maximal DL TB size specified in 36.306 per UE category), it can be seen that this value is the maximum value that all the NB-IoT/eMTC UE categories can support:

	Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
UE DL Category

Maximum number of DL-SCH transport block bits received within a TTI (Note 1)

Maximum number of bits of a DL-SCH transport block received within a TTI

Total number of soft channel bits

Maximum number of supported layers for spatial multiplexing in DL

DL Category M1

1000

1000

25344

1

DL Category M2

4008

4008

73152

1

Table 4.1C-1: Downlink physical layer parameter values set by the field ue-Category-NB
UE Category

Maximum number of DL-SCH transport block bits received within a TTI

Maximum number of bits of a DL-SCH transport block received within a TTI

Total number of soft channel bits

Category NB1

680

680

2112
Category NB2 

2536

2536

6400




According to the above agreement, MME would always send value no more than 4096 for data size to eNB to indicate MT-EDT is required, irrelevant to UE category. But for eNB, as it cannot know the UE’s specific category according to the existing scheme (UE only reports its category in the UE radio capability which is transparent to MME and cannot be used by eNB before sending paging message), it may always trigger MT-EDT by the air interface paging message. 
If unfortunately, the data size is larger than the real TBS that such UE category can support, it may finally cause fall back for a CP MT-EDT procedure that may cause more UE power consumption. In such case, it may be more suitable for the eNB to trigger a legacy CP procedure. In order for eNB to do this, it’s better to provide UE category information to eNB through S1 paging message.
Proposal 1: RAN2 can confirm UE category information, i.e., Cat-M2, Cat-NB2, can be provided in the UE Radio Paging information container and then it can be provided from MME to eNB by S1 paging message.
#issue 2:
In the section of “5.3.3.1b Conditions for initiating EDT” of the running CR for eMTC [5], there has an Editor’s note “FFS whether the above statement applies for MT-EDT. How to update the above statement – add “if any” after UL data, or add “for mobile originating calls” at the start”. The related case is that UE has UL data when it receives paging with MT-EDT indication. For this case, one option is the UL data can be sent, if exists, during MT-EDT, the other option is that such case would still be MO-EDT with UL data included. 
In the running CR for eMTC [5], the current text is go for option 1, e.g., “the size of the resulting MAC PDU including the total UL data, if any, is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1;” While in running CR for NB-IoT [4], the current text is go for option 2, e.g., “for mobile originating calls, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1”. 
In the later report for telephone conference meeting for coordinating proposed updates to eMTC and NB-IoT Rel-16 RRC CRs, there has an agreement that “In section “5.3.3.1b Conditions for initiating EDT”; eMTC version is to be aligned with the NB-IoT version, i.e., “if any””. As the agreement hasn’t crystal clear mentioned whether “if any” would not be used, we want to further clarify. Per our understanding, as RAN2 has agreed EDT Msg1 and Msg2 are used in MT CP-EDT solution but non-EDT Msg1 and Msg2 are used in MT UP-EDT solution, if UE decides to trigger UP MT-EDT even there has UL data, the UL grant in Msg2 would be small and not allow UL data in Msg3. The UL data have to be sent after Msg4 (if BSR report is allowed). Such process is less efficient than just triggering MO-EDT. Therefore, we prefer to trigger MO-EDT in this case.
Proposal 2: RAN2 confirm for “5.3.3.1b Conditions for initiating EDT”, to adopt the change as “for mobile originating calls, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1” for both eMTC and NB-IoT.

3 Conclusions

In this contribution, we make the following observations and proposal:

Proposal 1: RAN2 can confirm UE category information, i.e., Cat-M2, Cat-NB2, can be provided in the UE Radio Paging information container and then it can be provided from MME to eNB by S1 paging message.
Proposal 2: RAN2 confirm for “5.3.3.1b Conditions for initiating EDT”, to adopt the change as “for mobile originating calls, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1” for both eMTC and NB-IoT.
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