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1.
Introduction
For the HARQ operation, following is stated in TS 36.321:

	From section 5.4.2.2

The UE is configured with a maximum number of transmissions that is identical across all HARQ Processes and all Logical Channels.


In addition, the configuration of “maximum number of transmissions” is done by RRC signaling. Thus, when eNB allocates UL-SCH resources to a specific UE, eNB knows what the maximum number of transmission is for the allocated radio resources.

But for the case of RACH message3, it is not straight-forward for eNB to know what the maximum number of transmission is for the allocated radio resources for RACH msg 3. It is because the eNB does not know to which UE the radio resource is allocated.

In this contribution, we look into several points of HARQ for RACH msg 3.
2.
Discussion
2.1 Idle Mode UE
RACH can be used when a UE moves from RRC_IDLE mode to RRC_CONNECTED mode. Also, RACH can be used while the UE is in RRC_CONNECTED mode.

Until RRC connection is established, the UE is not given any dedicated configuration information. Thus, the value for “maximum number of retransmission” should be given by other means. One simple way is to use System information. Or, default value in the specification can be considered.

But, regardless of whether the default value approach is used or not, System information approach must be adopted as a fallback mechanism for the case where default value in the specification is not appropriate.
Proposal 1: For RACH MSG 3 transmission, RRC_IDLE mode UE applies the value received via system information for the “maximum number of transmission”.

2.2 Contention-Based vs Non-contention-Based
In case of contention-based RACH, even if a UE is in RRC Connected mode and received a value for “maximum number of transmission” via dedicated RRC signaling, the UE should not used this value for the transmission of RACH MSG 3. It’s because the eNB does not know which UE is transmitting over the allocated UL-SCH until contention resolution is over.

While an eNB does not know which UE is transmitting in case of contention-based RACH, the eNB know which UE is transmitting in case of non-contention based RACH. Thus, if a UE is allocated with a dedicated preamble, there is basically no need for the UE to use a default value.
In fact, in case of non-contention based RACH procedure, RACH procedure can be considered as successful when a UE identifies a preamble within RACH Response message. Then, RACH message 3 transmission is normal UL-SCH transmission. In this sense, for non-contention based RACH, configured value for the UE should be used for “maximum number of transmission” value for RACH message 3. 
Proposal 2: In case of contention-based RACH, “maximum number of transmission” received over System Information is used for the transmission of RACH MSG 3. I.e, the value configured by dedicated RRC signaling is not used.
Proposal 3: In case of non-contention-based RACH, “maximum number of transmission” value configured for the UE for UL-SCH transmission is used after reception of RACH Response MSG that includes response for the used dedicated preamble.
2.3 Group 1 vs Group 2
In case of contention based RACH procedure, usable preambles are classified into two groups. The selection of group depends on radio conditions or the size of the message to be transmitted.

When eNB allocates a UL-SCH resource for RACH MSG 3, there can be various approaches. For example, the eNB may set different TB sizes, HARQ operation point such as “maximum number of transmission” for each group. Or to increase success rate when a UE at cell edge selects a preamble group which allows smaller message size, eNB may set bigger value for “maximum number of transmission” for the preamble group than the other group.

Thus, signaling support to set different values for each group should be adopted. 

Proposal 4: The values for “maximum number of transmission” are separately signaled for each preamble group.

2.4 Default Value for SRB1
Following is copied from chairman’s note of LTE CP in Shenzhen meeting.

Agreements:

-
Proposal 1: Provide default value for Maximum Number of UL transmissions to be used by the UE for SRB1 in the table in TS 36.331

But, as stated in the introduction, the same value of “maximum number of UL transmission” applies to all radio bearers. If a default value for “maximum number of UL transmission” is needed, it is not for SRB1 but for all radio bearers. However, it should be clarified whether a default value exists for “maximum number of UL transmission” or not. 
Proposal 5: It is proposed whether default value exist for “maximum number of transmission.” If needed, it is used for all RBs.
3.
Conclusion
It is proposed that:
Proposal 1: For RACH MSG 3 transmission, RRC_IDLE mode UE applies the value received via system information for the “maximum number of transmission”.

Proposal 2: In case of contention-based RACH, “maximum number of transmission” received over System Information is used for the transmission of RACH MSG 3. I.e, the value configured by dedicated RRC signaling is not used.

Proposal 3: In case of non-contention-based RACH, “maximum number of transmission” value configured for the UE for UL-SCH transmission is used after reception of RACH Response MSG that includes response for the used dedicated preamble.

Proposal 4: The values for “maximum number of transmission” are separately signaled for each preamble group.

Proposal 5: It is proposed whether default value exist for “maximum number of transmission.” If needed, it is used for all RBs.
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