3GPP TSG RAN WG1 Meeting #63

















R1-106198
Jacksonville, USA, 15th - 19th November, 2010
Agenda item:


6.2.3
Source:

Nokia Siemens Networks, Nokia
Title:
UCI details for carrier aggregation PUSCH
Document for:

Discussion and Decision
1
Introduction

This contribution deals with UCI details in the case of PUSCH and carrier aggregation. Questions to be considered are:

· Which PUSCH carries the UCI in the case of multiple PUSCHs in SCCs (and no PUSCH on PCC)?
· Which PUSCH carries the UCI in the special cases (aperiodic CSI, SPS, non-adaptive transmission, small PUSCH payloads) discussed in previous RAN1 meetings?
· How is the A/N codebook size defined when multiplexed with PUSCH data?
UCI details related to aperiodic CSI reporting on PUSCH are discussed in a separate paper [1].

2 Which PUSCH carriers UCI in the case of multiple PUSCHs?
It was agreed in RAN1#61bis that in the case control piggy-packing on PUSCH is used then UL PCC is prioritized when signalling UCI on PUSCH: 

· If the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC.
Furthermore following working assumption covering at least the case of a single aperiodic CSI trigger in a subframe was agreed in RAN1#62bis:

· When aperiodic CSI is triggered by an UL grant, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger.
The choice of PUSCH in the following cases is still FFS

· aperiodic CSI (multiple aperiodic CSI triggers in a subframe)
· SPS

· non-adaptive retransmissions

· small PUSCH payloads 
We think that it is an unnecessary optimization to change the PUSCH strategy in the case of SPS, non-adaptive retransmissions and small PUSCH payloads. The same applies to possible aperiodic CSI scenario with multiple aperiodic CSI triggers in a subframe. Hence, we propose that decision to prioritize PCC is applied also in these cases.

Multiple PUSCHs and no PUSCH transmission on PCC:

It is noted this kind of scheduling can take place only with more than two UL CCs configured and activated. It is clear that there is no reason to introduce dynamic signalling to select PUSCH carrying the UCI for this rare case. Instead, PUSCH carrying the UCI should be decided implicitly based on pre-determined priority order. The priority between SCCs may be based e.g., on the UL component carrier indexes. We see the exact indexing scheme as a RAN2 issue.

Proposal: If the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC
Proposal: Priority order between UL SCCs can be based on pre-defined component carrier indexes (exact scheme up to RAN2)
3 Multiplexing Multi-A/N with PUSCH data in the case of carrier aggregation
Channel coding scheme for A/N multiplexed with PUSCH data was agreed in RAN1#61bis:

· For up to 2 bits A/N (at least for single DL CC), reuse Rel-8 coding scheme

· For 3-11 (if needed) bits RI and A/N, reuse Rel-8 RM PUSCH UCI block code 
In RAN1#62 it was agreed that PUCCH multi-A/N codebook selection is based on configured CCs and configured transmission modes for each CC. 

One of the remaining details for multi-A/N transmitted on PUSCH is definition of the codebook size for multi-A/N. Two main choices available are:

· Codebook size is based on the number of configured DL CCs

· Codebook size is based on the number of activated DL CCs.
The ambiguity related to the CC MAC activation/deactivations need to be taken into account also with multi-A/N reporting on PUSCH. If the eNodeB and the UE have different understanding of the number of activated CCs, severe error cases may arise (multi-A/N payload assumed by the UE could be incorrect leading to erroneous detection of jointly coded A/N). These error cases can be easily mitigated by reporting the multi-A/N always according to the number of configured CCs and the configured transmission modes for each CC regardless of whether they are activated or not. 

Proposal: Codebook size for multi-A/N transmitted on PUSCH is defined based on the number of configured DL CCs and configured transmission modes for each CC.

It was agreed in RAN1#62 bis that if no PDCCH corresponding to PDSCH on SCells is received, and PDSCH is received on the PCell, Rel-8 PUCCH 1a/1b resource is used (PUCCH Format 3). The same applies to channel selection in the case of PCell only scheduling [2]. It is noted that it would make sense to apply the same strategy in both PUCCH and PUSCH. The only difference is that in the case of PUSCH it is not possible to change the payload size between “PCell only” and “at least one SCell” cases without additional dynamic signalling included in the PDCCH. We note that dynamic Rel-8 fallback on PUSCH would provide obvious benefits for robust system operation:

· Robust UCI signalling on PUSCH during the time ambiquity related to CC-reconfiguration

· Decreased UCI overhead in the case of PCell only scheduling
· Simplified eNB operation in the case of PCell only scheduling.
Based on these aspects we propose to consider including additional signalling (e.g., one bit) in UL grant to support dynamic usage of Rel-8 format when signalling carrier aggregation ACK/NACK on PUSCH.

Proposal: Consider including additional signalling in UL grant to support dynamic usage of Rel-8 format when signalling carrier aggregation ACK/NACK on PUSCH.
4
Summary 

In this proposal we discussed remaining details related to UCI transmission on PUSCH. Based on the discussion we propose the following:
Proposal 1: If the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC
Proposal 2: Priority order between UL SCCs can be based on pre-defined component carrier indexes

Proposal 3: Codebook size for multi-A/N transmitted on PUSCH is defined based on the number of configured DL CCs and configured transmission modes for each CC
Proposal 4: Consider including additional signalling in UL grant to support dynamic usage of Rel-8 format when signalling carrier aggregation ACK/NACK on PUSCH.
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