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1. Introduction
The RAN2 part of Rel-14 WI on “shortened TTI and processing time for LTE” [1], led by RAN1, has started in RAN2#97 and several agreements were made in regards on the impacted Layer 2 procedures. In this contribution, we discuss logical channel multiplexing when short TTI is configured on the uplink. 
2. Discussion
Logical channel multiplexing and prioritization was briefly discussed in RAN2#97 [2] and the following were agreed:
1. Logical channel can be configured to use to one or more TTI duration(s).  

2. The mapping of LCH to TTI duration(s) is configured by RRC

3. Legacy LCP applies among considered logical channels for RBs.  

4. FFS how MAC CEs will be handled. 

5. From the MAC perspective, the physical layer indicate should indicate the associated TTI duration for the UL grant

One detail on the first agreement is whether this configuration can enable a logical channel to be mapped to any combination of TTIs, in other words, legacy TTI only, short TTI only, or both TTIs. It was argued by some that a maximum and minimum TTI duration per logical channel should be used instead. This effectively means that “legacy TTI only” case is not allowed. However, many types of traffic as well as signalling may not need the latency benefit allowed by short TTI and it is beneficial for them to be configured with legacy TTI only. Therefore, we propose that:

Proposal 1: A logical channel can be configured either with legacy TTI, short TTI, or both.

It was already agreed that legacy LCP will be used when short TTI is used. One detail on this is the UE behaviour when the UE is configured with both TTIs and receive grant on both of them. In this case, the grant on a given TTI can be used for logical channels configured with this TTI, and since it is also possible that a logical channel can use both TTI, there are different ways of distributing the grants to each logical channel. 
Proposal 2: A grant on a TTI is only used for logical channels which are configured with this TTI.
It is very difficult to find an optimal grant allocation scheme to be specified. For uplink CA, there is a similar issue and this part is left to UE implementation as a Note in TS 36.321 as follows:

NOTE:
When the MAC entity is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs in one TTI. When the UE is requested to generate MAC PDU(s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are processed.

The same mechanism should also be adopted for short TTI.

Proposal 3: When the UE has grants on both TTIs, it is up to UE implementation in which order the grants are processed for logical channel multiplexing. 
It is also FFS from RAN2#97 how the MAC CEs should be handled. The same rationale and conclusion also applies here and the existing specification in the above Note can be extended to multiple TTIs.
Proposal 4: When the UE has grants on both TTIs, it is up to UE implementation to decide in which MAC PDU a MAC control element is included.
It was also agreed in RAN2#97 that the physical layer should indicated the TTI duration for UL grant to the MAC. However, the actual duration is not strictly necessary and all MAC needs to know is which TTI a grant belongs to. It is useful to observe this in order to avoid confusion and simplify the specification. In addition, if RAN1 agrees that HARQ processes can be shared between different TTIs, then it can be argued that MAC does not even need to know which TTI a grant is associated with and therefore it might be necessary for RAN2 to visit this depending on RAN1 agreements.
Observation 1: MAC does not need to know the actual TTI duration but whether a grant belongs to a certain TTI. If HARQ processes are shared, any TTI information may not be needed.
3. Conclusion
In this contribution, we discussed logical channel multiplexing for short TTI and propose the following:
Proposal 1: A logical channel can be configured either with legacy TTI, short TTI, or both.

Proposal 2: A grant on a TTI is only used for logical channels which are configured with this TTI.
Proposal 3: When the UE has grants on both TTIs, it is up to UE implementation in which order the grants are processed for logical channel multiplexing. 

Proposal 4: When the UE has grants on both TTIs, it is up to UE implementation to decide in which MAC PDU a MAC control element is included.
Observation 1: MAC does not need to know the actual TTI duration but whether a grant belongs to a certain TTI. If HARQ processes are shared, any TTI information may not be needed.
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