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1. Introduction
At RAN#71, the following way forward on Resume ID was approved for NB-IoT U-plane based solution [1].
· For NB-IoT
· From RAN1 point of view, Msg3 TBS size should allow 64 bits (targeted for RRCConnectionRequest) and 80 bits (targeted for RRCConnectionResume).

· For UP solution, Source eNB assigns ID which is 40 bits. This is signaled in Msg3 to the target eNB.

· How to map UE and network part to 40 bits is not visible to the UE and can be discussed in RAN3.
· No change to agreement to use short MAC-I or provide NCC in Msg4.

· Non-NB IoT case will be discussed separately in TEI13 in RAN2#93bis.
This agreed way forward infers that Msg.3 TBS is different depending on whether the CCCH SDU is RRCConnectionRequest or RRCConnectionResume. This paper discusses potential solutions to determine Msg.3 TBS depending on the possible UL CCCH message type.
2. Discussion
To determine Msg.3 TBS depending on the possible UL CCCH message type, one possible approach which can be envisaged from the existing specification [2] is:

Option 1:

 Utilise the RA preamble grouping. 
RA preambles can be grouped into two, group A/B. For initial transmission of Msg.3, if the potential message size is greater than that of group A (e.g., 56 bits) and the pathloss is less than a certain threshold, the UE selects an RA preamble from group B. Upon receiving the RA preamble in group B, the eNB can learn that the larger TBS than group A can be assigned for the UE. The condition on the pathloss is to make sure that received signal power at the eNB is sufficiently enough to deliver the larger TBS. If the condition is not satisfied, the UE selects an RA preamble from group A and upon receiving it, the eNB can decide that the same TBS of group A (e.g., 56 bits) is assigned for Msg.3.
The other approach could also be considered, e.g., 
Option 2:

The eNB always allocate 80 bits of TBS for Msg.3 no matter how the message size is.

Option 3:
The UE selects an individual PRACH resource for each TBS (like coverage extension mechanism for eMTC)

Option 4:
The UE selects the UL CCCH message type (either connection establishment request or resume request) depending on the UL grant in the RA response.

Nonetheless, there is a drawback for each option. Option 2 results in over-allocation of UL resources when Msg.3 is RRCConnectionRequest or C-RNTI MAC CE. Option 3 requires preparing more resources for PRACH resulting in less UL resources for PUSCH. Option 4 is not possible since the RRC message has already been generated in the RRC layer when random access is initiated. To make Option 4 possible for resume operation, the RRC layer has to prepare both the resume request and the connection request. If the allocated grant cannot accommodate the resume request, the resume procedure is terminated and instead the connection request message is sent to fallback the legacy connection setup procedure. This is too much complicated and seems not feasible. Consequently, the following is proposed.
Proposal 1:
The existing RA preamble grouping and selection mechanism is extended to determine Msg.3 TBS depending on the possible UL CCCH message.

With regards to the extension of the existing RA preamble grouping and selection, one simple way is as follows.
1). messageSizeGroupA is set to 64 bits targeted for RRCConnectionRequest.
2). Introduce another condition to select the RA preamble group B such that the CCCH SDU size is greater than messageSizeGroupA (the pathloss condition is not considered). 
The above condition implies that the CCCH SDU size is 80 bits targeted for the resume request given that there are only two possible TBSs. The conventional condition to select the RA preamble group B takes into account MAC header and MAC CEs (if required). Another way is to utilise this conventional condition without the pathloss criteria. However, the eNB in this case, cannot the CCCH SDU size and so may allocate UL grant less than 80 bits (and greater than 64 bits, i.e., 72 bits in the current specification). That is why the explicit condition to refer to the CCCH SDU size is proposed. For the case where Msg.3 delivers C-RNTI MAC CE, the UE selects the RA preamble group A in this proposed way. It is noted that messageSizeGroupA of 64 bits is not supported in the current specification and so needs to be introduced.
The other alternatives could be considered to support any other TBSs, e.g., by introducing additional groups. On the other hand, increasing the number of preamble groups would also increase the collision probability for each group. The above way is simplest if it is just aimed at determining Msg.3 TBS among the agreed two values. As such, the following is proposed.
Proposal 2:

Add messageSizeGroupA of 64 bits (targeted for RRCConnectionRequest).

Proposal 3:
Introduce another condition to select the RA preamble B such that the CCCH SDU size is greater than messageSizeGroupA.

3. Summary and proposal
This paper discussed potential solutions to determine Msg.3 TBS depending on the possible UL CCCH message type. In summary, the followings were proposed.
Proposal 1:
The existing RA preamble grouping and selection mechanism is extended to determine Msg.3 TBS depending on the possible UL CCCH message.
Proposal 2:

Add messageSizeGroupA of 64 bits (targeted for RRCConnectionRequest).

Proposal 3:
Introduce another condition to select the RA preamble B such that the CCCH SDU size is greater than messageSizeGroupA.

An example of proposed changes to TS 36.321 is provided in the Annex section.
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Annex:
An example of proposed changes to TS 36.321
5.1.2
Random Access Resource selection

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the MAC entity as follows:

-
If Msg3 has not yet been transmitted, the MAC entity shall, except for BL UEs or UEs in enhanced coverage:

-
if Random Access Preambles group B exists:

-
if the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB; or
-
if the CCCH SDU size is greather than messageSizeGroupA, then:

-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the MAC entity shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

<< omit unchanged part >>
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