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1
Introduction
In the RAN2 # 96 meeting [1], it was agreed to study the impacts of dynamic switching between legacy and sTTI on the MAC.

	Agreements:

· RAN2 will study the impacts of dynamic switching between legacy and sTTI on the MAC


In this document, we discuss how to handle dynamic switching between legacy TTI and sTTI and other HARQ aspects on MAC.
2
Discussion
2.1
TTI switching
In RAN1 #87 meeting [2], the following agreements were achieved:

	Agreements:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH


It means dynamic switching between sTTI and legacy TTI is possible. It has been agreed in RAN1 that the HARQ processes can be shared between processing time n+3 and n+4, it means the processing time n+3 and n+4 can be switched in the same HARQ process. Since the TTI length will remain unchanged, there is no serious impacts. When the TTI length is dynamically switched, if HARQ processes are still shared between sTTI and legacy TTI, the following impacts should be considered.
TB size mismatching
If the TTI is dynamic switched between the legacy TTI and sTTI in the same HARQ process, cross TTI retransmission needs to be supported and the same HARQ process ID will be used for legacy TTI and sTTI. And TB size mismatching might happen, which is shown in Figure 1.
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Figure 1. TB size mismatching, (a) sTTI to legacy TTI, (b) legacy TTI to sTTI
HARQ ID mismatching
Although there is no conclusion on the maximum sTTI HARQ process ID, it is possible that the sTTI HARQ ID is larger than 7 in FDD. If sTTI is switched to legacy TTI, if a data needs to be retransmitted in legacy TTI, it will be scheduled by legacy PDCCH. However, the DCI format in current specification does not support the HARQ process ID larger than 7 in FDD, i.e. the HARQ process ID mismatching is caused.
Observation 1: TB size mismatching and HARQ process ID mismatching will be introduced when dynamic switching between legacy TTI and sTTI in the same HARQ process.

Proposal 1: Dynamic switching between legacy TTI and short TTI in the same HARQ process is not supported.
2.2
HARQ process
And in RAN1 #87 meeting [2], the following agreements were achieved:

	Agreements:
· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier

· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH


According to the agreements, for the downlink the UE can decode both sPDSCH and PDSCH if it has the capability and provide HARQ-ACK feedback for both PDSCH and sPDSCH. Otherwise, the UE shall decode the sPDSCH and ignore PDSCH. We think it may happen when there are different kinds of services ongoing for one UE. Therefore, the eNB can schedule the sPDSCH as well as PDSCH at the same subframe using different HARQ processes as shown in Figure 2.
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Figure 2. Parallel HARQ processes
These different HARQ processes for legacy TTI and short TTI can be parallel HARQ processes in the same subframe. As for the uplink, there is no conclusion about the parallel transmission for PUSCH/sPUSCH or PUCCH/sPUCCH, so we can wait for the RAN1 progress.
Proposal 2: The sTTI and legacy TTI happening in the same subframe do not share the same HARQ process.
2.3
HARQ Entity
In LTE, there is one independent HARQ entity per carrier component, which offers flexibility for HARQ feedback and retransmission. A number of parallel HARQ processes are maintained in one HARQ entity. And each HARQ process has one identical HARQ process identifier. The HARQ entity directs the HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes in the DL and instructs MAC PDU to the identified HARQ process for (re-)transmission in the UL.
Although the supported HARQ process number per HARQ entity should be decided by RAN1, if one HARQ entity is used for both sTTI and legacy TTI, both the legacy TTI and sTTI length have to be considered to decide the supported parallel HARQ process number of one HARQ entity meanwhile only one TTI length needs to be considered in current LTE. And if one HARQ entity is used, it is likely that the supported HARQ process number is larger than separate HARQ entity thus more bits in DCI may be needed. However the final decision should depend on RAN1 progress.
Proposal 3: Whether the same HARQ entity is used for legacy TTI and sTTI should depend on the RAN1’s progress.
3
Conclusion
From the analysis above, it can be seen that:
Observation 1: TB size mismatching and HARQ process ID mismatching will be introduced when dynamic switching between legacy TTI and sTTI in the same HARQ process.
Proposal 1: Dynamic switching between legacy TTI and short TTI in the same HARQ process is not supported.
Proposal 2: The sTTI and legacy TTI happening in the same subframe do not share the same HARQ process.
Proposal 3: Whether the same HARQ entity is used for legacy TTI and sTTI should depend on the RAN1’s progress.
4
References

[1] RAN2 #96 meeting, chairman notes, R2-17xxxx_draft_report_RAN2_96_Reno_v0.1;

[2] RAN1 #87 meeting, chairman notes, Draft_Minutes_report_RAN1#87_v011.
3GPP


sTTI
...
ReTx
Legacy TTI
ReTx
Legacy TTI
sTTI
...
(a)
(b)



_1545719204.vsd
sTTI


...


ReTx


Legacy TTI


ReTx


Legacy TTI


sTTI


...


(a)


(b)



