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1 Introduction

At the RAN1#60bis, the following was agreed:
The following are valid for DL timing Case 1, Case 2, and Case 3.

R-PDCCH starts at symbol s1.

(R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.

Alt 1

s1 is fixed to symbol #3.

s2 is configurable in the range m ≤ s2 ≤ 3.

RN is informed of s2 via

Alt 1-1: R-PDCCH.

Alt 1-2: High-layer signaling.

Alt 2

s1 and s2 are (semi-)statically configured in the range m ≤ s1 = s2 ≤ sx where sx ε {3,4,5} (FFS).

One alternative between Alt 1 and Alt 2 will be down-selected

Targeting RAN1#61.

In this contribution, we discuss the two alternatives and explain why Alt 1-2 seems to be the best choice.
2  Discussion for DL and UL Grants on the R-PDCCH
When there are DL and UL grants sent on the R-PDCCH, the R-PDCCH format was specified at RAN1#60bis. 
Fixing s1 to be symbol 3 has the merit of simplifying the system design. This comes at a price: in some cases, some resources are wasted. However, the waste is minimal: assume a system covering 100 RBs and where 10% of the RBs are allocated to the R-PDCCH. Assume that the R-PDCCH could start one symbol earlier because, for instance, the RN PDCCH occupies one symbol only. The loss is 10/(100*14)=0.7% of the frame. Thus, the loss is almost negligible, so it makes sense to fix s1 to symbol #3.
Now, having a variable starting point for the PDSCH makes sense: with the same example as before, if it is possible to fix s2 to symbol #2, the gain is 90/(100*14)=6.4% of the frame. This value is not negligible, thus it makes sense to have the possibility of starting the PDSCH earlier than the R-PDCCH. As a consequence, Alt 1 is preferred over Alt 2.
The pace of change for s2 should be fairly slow: if the RN needs only one symbol for the PDCCH, unless the traffic conditions drastically change, there should be no need for an additional symbol for the PDCCH. Furthermore, having s2 dynamically changing put constraints on the scheduler. Accordingly, we think that s2 should be semi-statically fixed, and that Alt 1-2 should be selected.
3 Discussion for DL Grant Only and UL Grant Only on the R-PDCCH

For the case of DL Grant alone, the multiplexing of the R-PDCCH has not been defined yet. However, it is reasonable to assume that since DL grants are sent first when both DL and UL grants are sent on the R-PDCCH, for the DL grant only, DL grant will occupy the first slot. Therefore, for the R-PDCCH with DL grant only, we can fix s1 to 3 for the same reasons as in Section 2. 

For the case of UL Grant alone, the multiplexing of the R-PDCCH has not been defined yet for this case. The UL grant may occupy the first slot, the second slot or both, or could be multiplexed with data. Therefore, the value of s1 could be FFS. However, since the simplest thing to do (c.f., R1-103120) for the UL grant only case is to occupy both slots, the s1 and s2 decision can also apply for the case of UL grant only.
4 Conclusion
We propose that Alt 1-2 is adopted, and applies to the cases when only DL assignments or UL grants are present.

The following are valid for DL timing Case 1, Case 2, and Case 3.

R-PDCCH starts at symbol s1.

(R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.

Alt 1

s1 is fixed to symbol #3.

s2 is configurable in the range m ≤ s2 ≤ 3.

RN is informed of s2 via

Alt 1-1: R-PDCCH.

Alt 1-2: High-layer signaling.

Alt 2

s1 and s2 are (semi-)statically configured in the range m ≤ s1 = s2 ≤ sx where sx ε {3,4,5} (FFS).

