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1 Introduction
In RAN1 #90 meeting, the agreements on HARQ process sharing were achieved [1].
	Agreement:
Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions



In this document, the HARQ switching impacts on MAC will be analysed and proposals are provided.
2
Discussion
In RAN1, it is agreed that the HARQ process sharing between TTI and sTTI is supported. According to the agreements, if the HARQ process is not decoded successfully for legacy TTI, it can be retransmitted using sTTI. Conversely, if the HARQ process is not decoded successfully for sTTI, legacy TTI can be used for retransmission. It avoids data loss and guarantees the low latency. However, restrictions were also specified, like the number of codewords of the HARQ process, the TB size of a codeword and etc. If the information in the grant does not satisfy the restriction, no HARQ process switching is supported. From RAN2 perspective, the number of codewords of the HARQ process is out of the L2 scope. However, the impacts from TB size restriction should be studied be studied in RAN2.
In current specification, if an uplink grant is received for dynamic scheduling, the MAC entity will deliver the uplink grant and associated HARQ information to the HARQ entity [2]. In compliance with RAN1 agreements, the TB size restriction should be added in the specification. The procedure for DL assignment is illustrated in Figure 2-1.
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Figure 2-1 HARQ Switching Procedure Considering TB size

And the proposed text is in the following.
----Text Start---------------------------------------------------------------------------------------------------------------------------
-
if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity’s Semi-Persistent Scheduling C-RNTI, for the MAC entity’s UL Semi-Persistent Scheduling V-RNTI, or a configured uplink grant:

-
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

-
if NDI is not toggled, the TTI length is not the same with TTI length in the previous uplink grant delivered to the HARQ entity for the same HARQ process and the TB size in the uplink grant for this TTI is not larger than X bytes



consider the uplink grant for this TTI is not valid;
-
else,
-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

----Text End--------------------------------------------------------------------------------------------------------------------------
3
Conclusion
In this document, we analyse the impacts brought by the HARQ process sharing between legacy TTI and sTTI and we kindly propose that:
Proposal 1: it is proposed to capture the text changing in 36.321.
4
References

[1] RAN1 #90 meeting, chairman minutes;
[2] 36.321, Media Access Control (MAC) protocol specification, Release 14;

3GPP


ReTx
Legacy TTI
sTTI
sTTI
NO
YES
TB size in the uplink grant for
 this TTI is larger than X bytes
Discard the grant



