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1. Introduction & Background
Several discussions with regard to 1-step and 2-step DCI reception was summarized in [1] [2]. In this contribution, several use cases for supporting two-step DCI reception are illustrated. Also, it is proposed that NR shall support two-step DCI reception.
2. Use Cases
(1) UE battery saving via decreasing/increasing continuously detection and reception dynamically
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Figure 1. Reducing UE detection and reception dynamically

As shown in Figure 1, gNB configures (via high layer or other possible signaling) periodicity to the UE for periodically receiving and/or decoding the first step DCI. UE dynamically detects the second step DCI after correctly decoding the information given by first step DCI. The information carried by first step DCI may include the certain slots/mini-slots which the UE needs to receive/detect. We believe such UE behavior not only achieves less operation from modem perspective, but also saves operations from RF and PA perspective. When nothing needs to be detected / received, it would be worthwhile to turn off the RF/PA as well.

In Figure 1, one possible design is that control 1 (i.e., 1-step DCI) includes a bitmap (or an index) to indicate from which slots/mini-slots the UE needs to receive control 2 (i.e., 2-step DCI). Details need to be FFS.

(2) Solve TCP slow start problem while keeping UE reception as less as possible
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Figure 2. TCP ‘fast’ starts while keeping low receiving duty cycle when no data arrival
It is important to start Tx/Rx as fast as possible in order to solve TCP slow start problem. A similar study has been carried out in LTE short TTI WI [3]. It shows that fast TCP starting improves performance in terms of user perceived throughput. 

Fast packet switching may require UE monitoring DCI frequently. But on the other hand, UE is expected to detect/receive as less as possible in order to make better battery life. In order to tradeoff these two aspects, 2-step DCI reception can be helpful. 

For example in Figure 2, during the “free” time, UE should be configured as less slot/mini-slot as possible to monitoring DCI reception. While on the “busy” time, UE should be able to fast start to detect/receive. Therefore a L1 indication (i.e., 1-step DCI) on the number of slot/mini-slot to be detected / received makes the UE start TCP services as fast as possible while keeping UE reception as less as possible. Details FFS.
By considering the use cases aforementioned, we give the following proposal:
Proposal 1: NR shall support two-step DCI reception.
3. Two-step vs One-step

One-step DCI reception is still worthwhile for particular services, e.g., URLLC. Therefore, it is naturally that both one-step and two-step DCI reception are supported. How these two approaches are configured / indicated to UE can be further studied. But UE-specific configuration would be a natural way. Several approaches can be considered, e.g., 

· Service-dependent configuration for one-step or two-step DCI reception, or

· DCI indication to UE whether it needs to have a second step DCI reception, or

· and so on.

Proposal 2: Both one-step and two-step DCI reception shall be supported in NR. FFS on how to configure these two approaches for DCI reception.
4. Conclusion
In this contribution, several use cases for two-step DCI reception are provided. It is proposed that:
Proposal: Both one-step and two-step DCI reception shall be supported in NR. FFS on how to configure these two approaches for DCI reception.
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