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1 Introduction
In the previous NR RAN2 meetings, the following agreements have been made on semi-persistent scheduling (SPS) in NR:
	1.
NR supports an SPS scheme similar to LTE 

2.
In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.

3.
LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.

4.
FFS is multiple SPS is supported for duplication or to support different numerologies

5.
Implicit release of UL SPS resources is not supported


This paper discusses the support for SPS and TTI-bundling in EN-DC. 
2 Discussions

As the main enablers of VoLTE-like services, SPS and TTI bundling have played important roles in LTE. In this contribution, we jointly discuss the impacts of these two technologies on EN-DC.
1.1 SPS in EN-DC
In LTE, SPS is mainly designed for the types of traffic with regular periodicity and low data rate to save the PDCCH signalling overhead. In the case of CA, SPS can only be configured for PCell and only PDCCH allocations for the PCell can override the semi-persistent resource allocation. While in LTE-DC, SPS is supported in SeNB because it was agreed that voice service will also be supported in SeNB
In LTE DC, SPS can be simultaneously configured in both MCG and SCG and SPS is supported in PSCell. The main motivation is VoLTE may be provided by either MeNB or SeNB as stated in [1]. 

In RAN2#97, it was agreed that NR supports an SPS scheme similar to LTE. 
Under the scenario of EN-DC, we also think VoLTE like service may also be provided by either MeNB or SgNB. So we propose that SPS should also be supported simultaneously in both MCG and SCG.
Proposal 1 In EN-DC, SPS can be simultaneously supported in both MCG and SCG.
1.2 TTI Bundling in EN-DC
In LTE, TTI bundling is proposed to enhance the performance of the power-limited UEs. Multiple TTIs are bundled together for the transmission of one single TB such that the UE’s coverage can be enhanced. In Rel-10 CA, TTI bundling for UE with UL CA is not supported because the network would not configure CA for a UE that is already power-limited. 

In LTE DC, TTI bundling in SCG is not supported due to the concern over power consumption. Moreover, TTI bundling to MCG is only supported when there is no UL CA configured in MCG. The agreement made by RAN is a kind of compromise between UL power sharing issue and support of VoLTE like service.
In EN-DC, the same issues on UL power consumption and support of VoLTE is still valid. Moreover, the main motivation for utilizing the SgNB is to offload the heavy traffic from the MeNB. While for LTE-DC, there are also other motivations such as the enhancement of robustness for mobility and cell edge coverage. 

Observation 1: In EN-DC, the main motivation to utilize SgNB to for offloading the traffic. While the motivation for LTE-DC is different. 
Hence, even though it is not clear whether/how to support TTI bundling in SA NR, but regarding EN-DC, we think that TTI bundling should not be supported in for SgNB. While TTI bundling for SeNB can still be supported is there is no UL CA configured.
Proposal 2 For EN-DC, TTI bundling to SCG is not supported.  TTI bundling for MCG is supported as long as there is no UL CA configured in MCG.
3 Conclusion
In this contribution, we analyze the MAC-related procedures in EN-DC. We first make the following observation:

Observation 1: In EN-DC, the main motivation to utilize SgNB to for offloading the traffic. While the motivation for LTE-DC is different. 
Then, the following proposals have been made:
Proposal 3 In EN-DC, SPS can be simultaneously supported in both MCG and SCG.

Proposal 4 For EN-DC, TTI bundling to SCG is not supported, while TTI bundling to MCG is supported as long as there is no UL CA configured in MCG.
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