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1. Introduction
RAN2#100 discussed the details of Early Data Transmission (EDT) Indication over Msg1 and achieved the following agreements [1]: 
	Agreements
- 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.
- PRACH partitioning for EDT indication is configured per enhanced coverage level.
- Working assumption: Support for segmentation for this case is not prioritized.

- Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.

- FFS how to adress the padding issue in Msg3.

- UE category is not indicated in Msg1.

- For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.
- PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.


It was identified as FFS on how to address the padding issue; the problem occurs when the UL grant for UL EDT mismatches the data size that the UE intends to transmit. The details of issue is well described in the corresponding email discussion [2]. 
In this contribution, the supplementary explanations for the email discussion are provided. 
2. Discussion 
The solutions for the padding issue are suggested and summarized in the email discussion as follows [2]; 
	The following solutions for the padding issue were presented above:

1. (N)PRACH partitioning where UE indicates the intended data size / TBS for EDT Msg3 using Msg1.

2. The network provides multiple transport block sizes along with a combination of UL grant information, e.g. RUs, PRBs, number of repetitions, in RAR message for the UE to select from considering the intended data transmission in Msg3

3. The network provides dual (or more) grants for Msg3 transmission.

4. Combination of expressing data size with Msg1 and flexible grant in RAR.

5. Repetition of MAC SDUs or PDUs in padding region (the details of this solution are not clear, it would be good to elaborate for better understanding) 

6. Implicit allocation, e.g., multiple common UL resource pools for Msg3 transmission that are associated with multiple “maximum TBS broadcast per CE” (the details of this solution are not clear, it would be good to elaborate for better understanding).

7. For UP only: segmentation to avoid padding for legacy Msg3 transmission.


Solutions 5 and 6 were initially suggested in the email discussion [2] without any details, but as we pointed out it would be less confusing to provide the details in a contribution as with what follows. 
2.1. Solution 5 (repetition of MAC PDU)
This solution uses the padding region as the redundancy opportunity. In other words, the existing repetition scheme over subframes is done within a transmission. The examples are shown in Figure 1 and Figure 2. 
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Figure 1
 In case UL grant is larger than intended data size
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Figure 2
 In case UL grant is smaller than intended data size
It’s FFS which entity in a layer should perform the additional redundancy process, while one possibility is in the physical layer. For example, the UE generates the bit string from MAC PDU, stores in the circular buffer and transmits the bits according to the UL grant size. 
The pros and cons are expected as follows: 
Pros: Possibility of the Rx soft combining gain and/or Tx power reduction to compensate for the repetition, compared to the transmission of padding bits. 

Cons: There may be RAN1 impacts if the repetition is handled in the physical layer. 
2.2. Solution 6 (common UL resource pools)
This solution provides the common UL resource pools for EDT, whereby the resource pool is similar to Mode 2/Type 1 Sidelink transmissions, i.e., common resource used by multiple UEs.  It could be assumed the legacy Msg3 resource is always provided by the UL grant (as it is today), but the UE is allowed to transmit the data part using the common resource pool, with the same temporary C-RNTI used in the legacy Msg3 transmission. The configuration of the common resource pool is provided in SIB. This solution may be seen as a “semi-static” version of multiple UL grant solution, whereby the second granted resource intended for data may be shared by multiple UEs. 
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Figure 3
 Common resource pool for UL transmission
The pros and cons are considered as follows: 

Pros: No change to Msg2 is needed. The UE may transmit the data without padding (unless the size exceeds the common resource), assuming Sidelink-like transmission.  If we consider EDT to be an IDLE mode procedure, the use of common resource is also reasonable, similar to the case for Mode2/Type1 resources. This means resources can be allocated without dedicated signalling which again reinforces the idea that Msg2 doesn’t need to be modified. 
Cons: Collision happens with the use of common resource. 
3. Conclusion 
In this contribution, the additional information on solutions for the padding issue is provided and these benefits and drawbacks are considered. RAN2 is kindly asked to take into account the proposal below:
Proposal
RAN2 should also discuss Solutions 5 and 6 for the padding issue. 
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