3GPP TSG RAN WG1 Meeting #91                                     R1-1719722
Reno, USA, 27th  November – 1st December 2017
Source:               ZTE, Sanechips  
Title:                    On early data transmission for eMTC

Agenda item:      6.2.5.2
Document for:    Discussion and Decision
Introduction
In RAN1 #90bis, the following were agreed in RAN1 regarding data transmission during the random access procedure[1]:

In Rel-13/14, the TBS for Msg3 is:

Maximum 712 bits for BL/CE UEs in CE mode A

Maximum 328 bits for BL/CE UEs in CE mode B

From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from a BL/CE UE using some TBS value(s) from the TBS range specified for BL/CE UEs in Rel-13 with a maximum total TBS of 1000 bits.

FFS if and how there will also be a larger supported maximum total TBS (than 1000 bits)

The detailed value(s) should consider the payload size of early data packets from RAN2.

From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant corresponding to Rel-13 Msg3 TBS instead.
In this contribution, we discuss the issue of data transmission during random access procedure for eMTC.
Discussion
2.1 Early DL data transmission in Msg3

If eNB chose to ignore UE’s data transmission request, the Msg3 transmission will fall back to legacy Msg3 transmission. The related Msg3 data transmission grant information is indicated via RAR UL grant. 

For eMTC, the configuration of Random Access Response Grant content field is as follows:
Table 1: Random Access Response Grant Content field size

	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
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	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Zero padding
	4 - 
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	0

	Total Nr-bits
	20
	12


For CE mode A
In non-contention based random access procedure, the CSI request field is interpreted to determine whether an aperiodic CSI report is included in the corresponding PUSCH transmission according to subclause 7.2.1 of TS36213. In contention based random access procedure, the CSI request field is reserved.

Since in contention based random access procedure, CSI request field is not used by the legacy UEs, then it can be used (1 bit) to indicate Msg3 data transmission.  In non-contention based random access procedure, CSI request field is used by legacy UE. However, since non-contention based random access procedure is triggered by the eNB, in this case, eNB can further indicate Msg3 data transmission via NPRACH configuration.
Proposal 1：For CE mode A contention based random access procedure, CSI request field in UL grant can be used to indicate Msg3 data transmission 
For CE mode B
The truncated TBS field is interpreted such that the TBS value corresponding to the Random Access Response grant is determined from TBS indices 0 through 3 for CE mode B in table below :
Table 1: Transport block size table (dimension 39×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568


For CE mode B, there is no reserved bits in UL grant to indicate Msg3 data transmission. It is suggested to use the 2 bits TBS field ( index 0~3) in this case. For example, 2 of index can be used to indicate legacy Msg3 TBS, while the other two index can be used to indicate Msg3 data transmission TBS. 

When UE indicates legacy Msg3 transmission via Msg1, the eNB will follow the legacy indication for RAR UL grant. When UE indicates new Msg3 data transmission, eNB will use the new TBS table to configure Msg3 resources. If eNB grants UE’s request, two index in the updated TBS table will indicate Msg3 data TBS; otherwise, it will use the other two index to indicate UE to proceed with legacy Msg3 transmission. The value in the table above can be further FFS based on the final maximum TBS agreed. 

Proposal 2：For CE mode B, Msg3 data transmission and associated TBS is indicated using updated TBS table.
2.2 Switch between early data transmission and legacy RRC procedure

With the early data transmission procedure, if the UE sends a “request” for larger size Msg3 through the Msg1, the network would consider that there have UL data needs to be transmitted along with random access procedure and then allocate large UL grant for the UE. However, the abnormal cases should be further considered. For example, the network cannot allocate the required resource or the UE cannot receive the RAR after several attempts. There should have the means for the UE or eNB to continue the procedure [2].

2.2.1 Switch controlled by network

After the eNB receives a Msg1 indicating the “request” for larger size Msg3, the desired case is that the eNB allocates the UL grant for the UE based on the indication in the Msg1.It may happen that eNB could allocate the required UL grant in RAR but the eNB doesn’t want the UE to keep sending Msg1 for larger size Msg3 once the attempt has failed. In this case, the eNB may give explicit indication in RAR to indicate that the UE should switch to sending legacy Msg1 once the attempt for sending UL data in Msg3 has failed.

Proposal 3: An indication could be included in RAR to indicate that the UE should fall-back to sending legacy Msg1 once the attempt for sending UL data in Msg3 has failed.
2.2.2  Switch controlled by UE

In the proposed early data transmission procedure, if the UE has tried to send Msg1 with request for large Msg3 size or send Msg3 with UL data for several times and all the attempts are failed, there should have new rules for the UE to deal with the failure. For example, if the attempts in a certain CE are all failed, the UE should decide which way have a higher priority, to change to the next CE level or to switch to sending legacy Msg1 for RRC connection setup/resumption in the current CE level. The priority may be given to the latter option, e.g, the UE needs to switch to sending legacy Msg1 for RRC connection setup/resumption in the current CE level for additional several times. If all the additional attempts are also failed, the UE will change to the next CE level and send the Msg1 for larger Msg3 and/or legacy Msg1 for RRC connection setup/resumption as the sequence in the previous CE level. The eNB may need to configure separate attempt thresholds for different kinds of Msg1/Msg3.
Proposal 4: There should have the mechanism for the UE to fall-back to send legacy Msg1 after a number of failures of sending Msg1 for large Msg3 size.
2.3 Early DL data transmission in Msg2

The R13/R14 eMTC support the contention free random access triggered by PDCCH order. PDCCH order is usually triggered by the eNB in the case that DL data arrives during RRC_CONNECTED but UL synchronization status is "non-synchronized". That means eNB has pending DL data when the eNB sends a PDCCH order. 

In such random access procedure, the UE uses the dedicated resource included in PDCCH order to send Msg1. The eNB could figure out from which UE the preamble comes and no contention resolution is needed. Based on such understanding, it can be considered to include the pending DL data in the RAR message in order to send the DL data to the UE as soon as possible. Correspondingly, the maximum supported data size need to be decided.
Proposal 5: It is suggested to support early DL data transmission in Msg2 during random access procedure triggered by PDCCH order in RRC_CONNECTED.  

Conclusions

In this contribution, we have discussed the issue of early data transmission for eMTC. We make the following proposals:

Proposal 1：For CE mode A contention based random access procedure, CSI request field in UL grant can be used to indicate Msg3 data transmission 

Proposal 2：For CE mode B,   Msg3 data transmission and associated TBS is indicated using updated TBS table.
Proposal 3: An indication could be included in RAR to indicate that the UE should fall-back to sending legacy Msg1 once the attempt for sending UL data in Msg3 has failed.

Proposal 4: There should have the mechanism for the UE to fall-back to send legacy Msg1 after a number of failures of sending Msg1 for large Msg3 size.

Proposal 5: It is suggested to support early DL data transmission in Msg2 during random access procedure triggered by PDCCH order in RRC_CONNECTED.  
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