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Discussion, Decision
1. Introduction
In RAN2#62bis meeting, it is agreed that max HARQ transmission number is {1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 15, 16, 18, 20, 24, 28} and default value for SRB is 5[1]. This contribution discusses the max HARQ transmission number of TTI bundling.
2. Discussion
RAN2 has discussed the max HARQ transmission number, but the discussion was only for non-TTI bundling case, without any further consideration about the max HARQ transmission number of TTI bundling. 
If the max HARQ transmission number configured for non-TTI bundling is not integer multiple of TTI_BUNDLE_SIZE, some TTIs in the bundle will not be transmitted after the TTI bundling is activated.
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Figure 1 TTI bundling activation problem
As in figure 1, we suppose the max transmission number is 6, and the size of TTI bundle is 4.  After the first transmitting of the bundle, UE receives NACK, and then the bundle will be retransmitted. During the retransmission of the second bundle, the max transmission number reached, the remaining TTIs in the bundle will not be transmitted, and HARQ buffer will be flushed after the last transmission. 
For such case, the resource of last two TTIs will be wasted because the resource has been allocated to the bundle. This is not the intention of TTI bundling.
This case should be address on the switching point of TTI bundling activation and deactivation.
Proposal 1: after TTI bundling activated or deactivated, the max HARQ transmission number should be re-configured, and the max HARQ transmission number for TTI bundling should be multiple of the TTI bundle size. 
3. Solution

If the max HARQ transmission number should be re-configured after TTI bundling activated, the following solutions are provided.
3.1 default value
A new default value can be defined in MAC, and the default value is FFS. If TTI bundling is activated, UE shall set the max HARQ transmission number to the default value and restore it to the previous value used for non-TTI bundling UL transmission after TTI bundling deactivated.
The shortage of this solution is it is difficult to set the default value and can not be re-configured. For some applications, it is expected the retransmission of the bundle is large enough to ensure the QoS, but for some other applications such as VoIP, it is expected the retransmission of the bundle is small enough to make sure the delay is small.

3.2 calculated by UE
After TTI bundling is activated, the max HARQ transmission number is calculated based on the current max HARQ transmission number. It can be calculated as following: 
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For example, if current max HARQ transmission number is 7 and the bundle size is 4, then the max HARQ transmission number for TTI bundling would be 12.
In the formula, the RTT is doubled after TTI bundling, and it increases the latency of HARQ process transmission. In order to keep the latency of TTI bundling is approximate to the non-TTI bundling case, the current Maximum number of HARQ transmission is divided by 2.

This solution doesn’t need signaling support, and there is no much impact to current standard.
3.3 RRC re-configuration at setup
The max HARQ transmission number of TTI bundling can be configured along with the max number of transmission of normal case at the RRC connection setup. 
Another new parameter can be defined for TTI bundling in ul-SCH-Configuration (refer to 6.3.2 of [2]), the presence condition of the new defined parameter is the same as maxHARQ-Tx. After UE activates the TTI bundling, it will apply this parameter instead of max number of transmission of normal case. Similarly, after UE deactivates the TTI bundling, maxHARQ-Tx which is used for non-TTI bundling UL transmission will be used as the max HARQ transmission number.
In this solution, a new parameter shall be defined and the max HARQ transmission number of TTI bundling is configured at connection setup.

3.4 Configured with TTI bundling configuration by RRC

The max HARQ transmission number of TTI bundling can be configured along with the configuration of TTI bundling by RRC.
In this solution, it can be configured by one of the following ways:

1.  reuse the parameter maxHARQ-tx
There is no new parameter defined for TTI bundling. If TTI bundling is activated, the parameter maxHARQ-tx in MAC-MainConfiguration shall be reconfigured. In this case, this parameter, i.e. maxHARQ-tx is a mandatory part of TTI bundling configuration, and it would not be valid until TTI bundling is activated. 
If TTI bundling is deactivated, the parameter maxHARQ-tx can be re-configured by TTI bundling deactivation configuration, alternatively, UE may restore the previous value which is used for non-TTI bundling UL transmission if it is not presented in the RRC message of TTI bundling deactivation.
Because maxHARQ-tx is an optional parameter in ul-SCH-Configuration, the periodicBSR-Timer which is mandatory in ul-SCH-Configuration would be re-configured if the parameter the parameter is reused.
2. use a separate parameter in RRC message for TTI bundling configuration

In this solution, a dedicated max HARQ transmission number is defined for TTI bundling, and this parameter is defined in the TTI bundling configuration IE which is FFS. If TTI bundling is deactivated, the UE restores the previous value used for normal UL transmission.
Table 1 is the comparison of the solutions provided above.

Table 1 solution comparison

	
	Merit
	shortage

	Solution 1
	Simple, no much impact to current standard
	Not flexible, can not be re-configured

	Solution 2
	Simple, no much impact to current standard, no signaling support
	UE need to calculate locally

	Solution 3
	No much impact to current standard
	Need to define a new parameter, need signaling support

	Solution 4
	Case 1
	Re-use the parameter
	Need RRC configuration if TTI bundling activated and deactivated. Impact on the parameter periodicBSR-Timer configuration.

	
	Case 2
	No much impact to current standard
	Need to define a new parameter, need signaling support


Proposal 2: adopt one solution provided above to configure the max HARQ transmission number for TTI bundling.

 Huawei is slightly preferred the solution 2 and a CR is given based on solution 2.
4. Conclusion

Discuss and adopt the max HARQ transmission number configuration on the switching point of TTI bundling activation and deactivation. We hope RAN2 to discuss this issue and make a decision.
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