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1
Introduction
In RAN1#61bis, significant progress was made regarding backhaul subframe configuration and UL H-ARQ operation. However, the identification of UL HARQ processes is still FFS. This is the focus of this contribution.
2
Discussion

In RAN1#61bis, the following was agreed:
· Support the following transmission timing in Rel-10:

· If an UL grant is transmitted in subframe #k, the corresponding UL data transmission happens in subframe #(k+4)

· If DL data is transmitted in subframe #k, the corresponding UL ACK/NACK feedback is transmitted in subframe #(k+4)

· UL HARQ re-transmissions are synchronous w.r.t. the HARQ process

· UL re-transmissions are transmitted in the subframe corresponding to the same UL HARQ process as the initial transmission

· The identification of UL HARQ processes is FFS until RAN1#62

· UL HARQ process ID is not indicated by (R-)PDCCH

· Uplink-heavy asymmetric UL-DL subframe configurations are not supported in the Un in Rel-10

As a result, it is clear that the following H-ARQ timing is fixed:
· From (R)-PDSCH to UL ACK/NAK: 4ms, same as Rel-8

· From R-PDCCH to PUSCH: 4ms, same as Rel-8

Since UL H-ARQ remains synchronous, one open issue is regarding the transmission timing between PUSCH and the next R-PDCCH. In Rel-8, a fixed 4ms delay is assumed, which results in a 8ms UL H-ARQ RTT.

It is currently assumed that Type I relays configure MBSFN subframes in order to receive DL communications from the donor eNB. The configuration of MBSFN subframes is constrained by the fact that 4 out of 10 subframes in each radio frame (namely subframes 0, 4, 5 and 9 for FDD, and 0, 1, 5, 6 for TDD) cannot be configured as MBSFN subframes. This implies that the relay node cannot receive DL communication, including acknowledgement information for UL traffic (i.e., PHICH), in these subframes. The 8ms based UL H-ARQ RTT is inconsistent with the mandatory 10ms periodicity of non-MBSFN subframes.

There are three possible backhaul UL H-ARQ RTT design options:

· Alt 1: 8ms

· Alt 2: 10ms

· Alt 3: BH subframe configuration dependent

The 8ms based backhaul UL H-ARQ RTT has the following pros and cons:

· Pros

· Same 8ms based H-ARQ RTT as in Rel-8 and same UL H-ARQ process identification

· Up to 7 fully backward compatible UL H-ARQ processes in the access link

· If one UL H-ARQ process is configured in the backhaul

· Minimum spec impact

· Cons

· Within 40ms, each backhaul UL H-ARQ process may only have three transmission opportunities (effective RTTs are 8, 16, and 16)

The 10ms based backhaul UL H-ARQ RTT has the following pros and cons:

· Pros

· Compatible with the configuration periodicity for MBSFN subframes  ( fixed 10ms UL H-ARQ RTT
· Each UL backhaul subframe may impact 4 access link UL H-ARQ processes ( more uniform distribution of H-ARQ impact on the access link
· Cons

· Departure from Rel-8 8ms based UL H-ARQ RTT

· May impact the feature of non-adaptive re-transmissions when considering scheduling 8ms based UL H-ARQ RTT for Rel-8/9/10 UEs and 10ms based UL H-ARQ RTT for RNs in one subframe, and potentially more (R)-PDCCH overhead
· Up to 4 fully backward compatible UL H-ARQ processes in the access link

· If one UL H-ARQ process is configured in the backhaul

· Incompatible with the hopping generator periodicity of 10ms for type-2 PUSCH hopping 

· May have to revise to the 40ms based periodicity as for TDD 

· Relatively larger spec impact

The last option (Alt 3: subframe configuration dependent) has the following pros and cons:
· Pros

· Potentially less number of UL H-ARQ processes

· Potentially fixed UL H-ARQ RTT

· Cons

· May be incompatible with MBSFN subframe configuration

· Departure from Rel-8 8ms based UL H-ARQ RTT

· Largest spec impact among the three options

It is also worth noting the configuration of backhaul subframes and the UL H-ARQ RTT design may potentially impact CQI/PMI/RI transmissions. In Rel-8, CQI/PMI/RI has periodicities of 2/5/10/20/40/80/160/32/64/128ms. If 10ms based backhaul subframe configuration is used, periodicities 32/64/128 ms are not compatible. The RN should not transmit the corresponding UL signals in incompatible UL subframes.  The effective reporting periodicity is also larger. Similar issues happen with the 8ms based backhaul subframe configuration. The 40ms based on backhaul subframe configuration can provide the full flexibility, especially when considering the 8ms based UL H-ARQ RTT and the 10ms based MBSFN configuration.
Based on the above analysis, we propose the following:
· Backhaul UL H-ARQ RTT and H-ARQ process identification follows the same Rel-8 8ms rule

· DL backhaul subframe configuration is based on a 40-bit bitmap
3
Conclusions
In this contribution, we discussed the issues related to UL H-ARQ RTT and H-ARQ process identification, and proposed:
· Backhaul UL H-ARQ RTT and H-ARQ process identification follows the same Rel-8 8ms rule

· DL backhaul subframe configuration is based on a 40-bit bitmap



















































PAGE  
1/3

