3GPP TSG RAN WG1 Meeting #86bis                                          R1-1609560
Lisbon, Portugal 10th - 14th October 2016
Agenda Item: 8.1.7.1
Source: MediaTek Inc.

Title: 
Preconfigured decoding or transmission candidates in NR
Document for: Discussion
1 Introduction
In 3GPP RAN1#86 [1], the following agreements are made : 
Agreements:
· At least the following potential options should be considered

· At least for shorter transmission UL, semi-static resource sharing between URLLC and eMBB

· FDM and/or TDM manner

· UL grant-free transmission for URLLC
· Other schemes are not precluded

· Dynamic resource sharing between URLLC and eMBB

· For DL, mechanisms to schedule a transmission where the resources of it can overlap with resources of ongoing/scheduled longer transmission at least from network perspective

· FFS: A similar or same mechanism applicability to UL

· Preemption or superposition
· Other schemes are not precluded 

· Scheduling based approaches (e.g., by adapting transmission duration or by using different subbands) to allow multiplexing of different durations of transmission

· UL grant-free transmission for URLLC

· Other schemes are not precluded

· Other mechanisms are not precluded

For URLLC application, it is highly possible that there are only limited TBS candidates. Preconfigured decoding or transmission candidates are beneficial to reduce control signalling overhead. This is also beneficial for eMBB to reduce control overhead. In this contribution, the application of preconfigured candidates are discussed.
2 Preconfigured decoding or transmission candidates in URLLC
From the agreements, both semi-static and dynamic resource sharing between URLLC and eMBB are considered. Despite of semi-static or dynamic resource sharing, pre-configured possible reception/transmission resource (time/freq) will be configured for URLLC. As shown in Figure 1, orange-colored region is configured for possible URLLC reception. There are different multiplexing mechanism between URLLC service and eMBB service:
Ex1 : URLLC may puncture (or superpose) eMBB or not

Ex2 : URLLC UE may collide with other URLLC UE or not
To achieve reliability requirements of URLLC, different protection shall be applied for different multiplexing mechanism. However, this is not in the scope what we focus in this contribution. In case there are more than one decoding candidate configured for specific URLLC UE, it takes efforts if UE needs to perform blind decoding for every possible candidates. In possible reception region, the system may define a control region for indication of TBS/MCS. Possible decoding candidates shall be pre-configured to desired UE. URLLC UE reads the control region at first to see if there is URLLC transmission and corresponding TBS/MCS. With appropriate design, eMBB UE may also read the control region so that eMBB may improve its decoding performance.
Similarly, the concept is also applicable to UL transmission. UL transmission may be accompanied with few control information, indicating its TBS/MCS to reduce eNB decoding efforts.
Observation #1: Indication of decoding candidates can help URLLC UE/eNB to prevent power consuming blind decoding.
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Figure 1. Possible reception region of URLLC
3 Preconfigured transmission candidates for self-contained operation

As shown in Figure 2, refer to the subframe #k, the challenge of self-contained operation for UL is that UE has to decode PDCCH and prepare corresponding PUSCH within the DL-to-UL gap. Preconfigured transmission candidates may be introduced to relax the hard requirement. As also shown in Figure 2, after sending SR in subframe #(k-2), UE may prepare all transmission candidates as long as the number of candidates is not large. After UE detects DCI for UL transmission, UE is ready to transmit PUSCH, and UL self-contained operation becomes more practical.
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Figure 2. Timing of UL PUSCH transmission and its assignment
Observation #2: Preconfigured transmission candidates allow more UE processing time in self-contained operation for UL URLLC.

4 Preconfigured decoding or transmission candidates in eMBB

The concept “preconfigured decoding or transmission candidates” is also applicable to eMBB, which reduces DCI overhead. For example, DCI size of DL transmission ranges from 4x ~ 6x bits (including 16bits CRC) for LTE 20MHz. It takes many bits in DCI to indicate “Resource block assignment”, “Modulation and coding scheme”, and “HARQ processes related information”, as shown in Table 1, taking DCI format 1 as an example. If some decoding candidates are pre-configured, “Resource block assignment”, “Modulation and coding scheme” may be replaced by fewer bits. In addition, if HARQ related parameters and some other parameters can be reduced further, a DCI with quite small size is possible. In this way, PDCCH overhead may be greatly reduced. From our analysis, when DCI size is reduced from 44bits to 22bits (including 16bits CRC), as an example, the required number of CCE is reduced to half. DL system capacity can be increased due to the reduced PDCCH overhead. The mechanism is also applicable to UL transmission.
It is noted that, compared to SPS, the mechanism of preconfigured decoding/transmission candidates is much more flexible, i.e., not limited to periodic traffic. Therefore, the mechanism has more chance to be applied in different use cases, and to contribute on reduction of PDCCH overhead

Observation #3: By preconfigured decoding candidates, DCI size can be reduced and thus PDCCH overhead can be reduced.

Table 1. DCI format 1
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5 Conclusion
In this contribution, use cases of preconfigured decoding or transmission candidates are discussed. The idea may be used for URLLC scenario, self-contained UL transmission, or eMBB scenario. Some observations are listed in the below.
Observation #1: Indication of decoding candidates can help URLLC UE/eNB to prevent power consuming blind decoding.
Observation #2: Preconfigured transmission candidates allow more UE processing time in self-contained operation for UL URLLC.
Observation #3: By preconfigured decoding candidates, DCI size can be reduced and thus PDCCH overhead can be reduced.
Therefore, we propose
Proposal #1: Preconfigured decoding or transmission candidates can be considered at least for URLLC.
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