
3GPP TSG RAN WG1 NR AdHoc
R1-1700569
Spokane, USA, 16th - 20th January 2017
Source:
Guangdong OPPO Mobile Telecom
Title:
Resource indication for UL control channel
Agenda Item:
5.1.3.2
Document for:
Discussion and Decision

1. Introduction

In RAN1#87 meeting, some agreements on UL control channel have been reached [1]:
Agreements:
· Physical uplink  control signaling should be able to carry at least hybrid-ARQ acknowledgements, CSI reports (possibly including beamforming information), and scheduling requests

· Support ‘UCI on PUSCH’, i.e. using some of the scheduled resources for UCI in case of simultaneous UCI and data

· Support ‘simultaneous PUSCH and PUCCH at least for the long PUCCH format’, i.e. transmit uplink control on PUCCH resources even in presence of data

· At least a low PAPR/CM design should be supported for the ‘long PUCCH’

· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signaling is used to determine the PUCCH resource both for the ‘long and short PUCCH formats’

· It should be possible to dynamically indicate (at least in combination with RRC) the timing between data reception and hybrid-ARQ acknowledgement transmission as part of the DCI.

Regarding the resource allocation for PUCCH, different from LTE system which only adopts RRC signaling and implicit derivation, a combination of semi-static configuration (e.g. via RRC signaling) and dynamic signaling (e.g. via DCI) is considered at least for some types of UCI.

In this contribution, we will develop an analysis on DL-data-associated UCI (e.g. ACK/NACK) resource allocation and indication.
2. Dynamic scheduling for UCI resource
In LTE system, PUCCH resource is determined with RRC signaling and/or implicit derivation (e.g. via mapping from DL CCE index to UL PRB). In some contributions for NR, the optimized implicit derivation approaches are still proposed because it avoids the additional DCI overhead. Meanwhile, as analyzed in more contributions, dynamic scheduling could provide the link performance gain over implicit derivation for PUCCH via frequency-selective scheduling and ICIC. It has been agreed in previous meetings that DCI carrying DL assignment for a UE can also indicate the UL slot sending corresponding ACK/NACK (value of K1). It is also feasible to include the frequency resource indication for ACK/NACK-UCI in the DCI. The DCI can directly indicate the UL PRB for the corresponding ACK/NACK-UCI, as depicted in Fig.1. A concern about this approach, as expressed in some contributions, is the excessive increase of DCI overhead, although the candidate PRBs for a UE can be constrained in a smaller bandwidth.
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Fig.1: Dynamic scheduling for UCI resource
3. Combination of dynamic scheduling and implicit derivation for UCI resource
An approach to reduce the DCI overhead is to combine the dynamic scheduling with the implicit derivation. PRB-level scheduling may be not necessary for obtain most of frequency-selective gain and interference coordination gain. The scheduling granularity can be expanded to the subband level (as shown in Fig.2) so for shrinking the length of the UL grant. Within the scheduled subband, the detailed PRB for UCI is implicitly derived from resource position of corresponding DCI (similar to LTE approach). This approach may lead to a better balance between link performance and signaling overhead.
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Fig.2: Combination of dynamic scheduling and implicit derivation for UCI resource
Proposal: UCI resource allocation approaches should be studied considering the balance between link performance and signaling overhead. Combination of dynamic scheduling and implicit derivation can be considered.

4. Conclusions
Proposal: UCI resource allocation approaches should be studied considering the balance between link performance and signaling overhead. Combination of dynamic scheduling and implicit derivation can be considered.
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