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1   Introduction
In RAN2#100 meetings, the agreements to support transport block repetition and SPS for HRLLC was made [1]:

	Agreements in RAN2#100

1
Transport block repetition is supported for ultra-high-reliability within the latency bound.
2
SPS configuration can be active simultaneously for PCell, PSCell and SCell.

3
Multiple active SPS configurations per serving cell are not supported.


In this contribution, we will discuss TB repetition and SPS for HRLLC.
2   Discussion

The scheme of transport block repetition can not only reduce the transmission latency but also improve the transmission reliability with multiple continuous transmissions in time domain. Here, TTI bundling-like scheme and MTC repetition-like scheme can be considered. TTI bundling is fixed with 4 repetitions transmission, which is not flexible considering the variable TTI length and different requirements of transmission latency. However, MTC repetition-like scheme is flexible with configurable repetition number. Currently MTC repetition scheme supports several large granularity repetition number, e.g. 16, 32, which are not feasible for HRLLC. Then a minimum change is needed. 
Proposal 1: As a baseline, MTC repetition-like scheme is reused for TB repetition in URLLC.
In addition to the scheme of TB repetition, SPS can also reduce the transmission latency because it does not need dynamic scheduling. In Rel-13 eMTC, SPS is supported so that SPS can be used in MTC repetition-like scheme.
Currently, when CA is configured, a TB can be transmitted on one of carriers. For TB repetitions in a short time, one way is to transmit the TB repetitions on multiple carriers and thus it is good for transmission latency. 
Figure1 gives a simple example of TB repetition transmission on three carriers and there is a common SPS configurations, e.g. the same SPS interval across all configured carriers. The repetition number of one TB on each carrier is 2, then the total repetition number of the TB is 6 with 2 TTI. The TTI can be configured with sTTI. In this case, the UE has to support simultaneous transmission on multiple carriers, which will decrease the transmission power on each carrier. Then the reliability may be degraded.
Proposal 2: TB repetition simultaneous transmission on multiple carriers should be allowed for DL transmission and one common SPS configuration can be applied to all configured carriers.
Figure2 shows TB repetition transmission with different SPS configurations, e.g. different SPS offset. It can be left to implementation, i.e. PDCCHs on different carriers are transmitted with an offset, and then the eNB has to transmit the PDCCHs consecutively.
Alternatively, the offset can be configured within SPS configurations so that it is flexible for the eNB to transmit the PDCCHs. In this case, the UE does not need to support simultaneous transmission on multiple carriers. For one carrier in one period, the UE can use the maximum transmission power and the transmission pattern is similar as frequency hopping, and thus it is beneficial because it can overcome the frequency selective fading. Compared with figure 1, figure 2 may have longer latency but such impact can be solved by sTTI based transmission.
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Figure 1: TB repetitions with the same SPS configurations on all carriers
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Figure 2: TB repetitions with the different SPS configurations on all carriers

Proposal 3: TB repetition simultaneous transmission on multiple carriers should be allowed for UL transmission and different SPS configurations can be applied to configured carriers.

3   Conclusion

In this paper, we discussed TB repetition and SPS for HRLLC. It is proposed:
Proposal 1: As a baseline, MTC repetition-like scheme is reused for TB repetition in URLLC.

Proposal 2: TB repetition simultaneous transmission on multiple carriers should be allowed for DL transmission and one common SPS configuration can be applied to all configured carriers.
Proposal 3: TB repetition simultaneous transmission on multiple carriers should be allowed for UL transmission and different SPS configurations can be applied to configured carriers.
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