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1.	Introduction
Regarding switching between legacy and sTTI, and LCP procedure, RAN2 agreed the followings:
RAN2#96:
- RAN2 will study the impacts of dynamic switching between legacy and sTTI on the MAC
RAN2#97:
- Logical channel can be configured to use one or more TTI duration(s).  
- The mapping of LCH to TTI duration(s) is configured by RRC
- Legacy LCP applies among considered logical channels for RBs. FFS how MAC CEs will be handled. 
- From the MAC perspective, the physical layer indicate should indicate the associated TTI duration for the UL grant
RAN1 has not decided yet whether to support TTI length switching between initial transmission and retransmission. This contribution addresses possible implication in RAN2 by supporting TTI length switching between initial transmission and retransmission, e.g., LCP procedure.

2.	Discussion
RAN2 agreed in RAN2#97 that Legacy LCP applies among considered logical channels for RBs. The intention is to allow transmission of data from a logical channel only by uplink grant with a TTI length which is mapped to the logical channel, i.e., allowed TTI length. As MAC performs LCP procedure in order to generate a MAC PDU for a new transmission, the agreement would read that, for a new transmission, the MAC PDU should include only data from logical channels that are mapped to the TTI length of the uplink grant. 
However, it has not been decided yet whether for retransmission the transmission of data from a logical channel is allowed only by uplink grant with a TTI length which is mapped to the logical channel.
In our view, it doesn’t make sense to respect the mapping of TTI length for a logical channel only for the new transmission and allow retransmission on any TTI duration. Thus, for both of new transmission and retransmission, the UE should be prevented from transmitting the generated MAC PDU if any logical channel included in the generated MAC PDU is not allowed to be transmitted by using the TTI length of the UL grant.
Proposal 1. For retransmission, data of logical channel should be transmitted only by using the uplink grant with a TTI length mapped to the logical channel.

If RAN1 decide that TTI length switching is not supported between new transmission and retransmission, Proposal 1 can be easily achieved without any additional effort in RAN2. However, if RAN1 decide to support TTI length switching between new transmission and retransmission, RAN2 need to clarify how LCP procedure is performed and how scheduling would be done to satisfy Proposal 1. Accordingly, we further look into the details of scheduling and LCP procedure in the case of supporting the TTI length switching.
Observation 1. In case TTI length switching is supported in RAN1, RAN2 need to clarify LCP procedure and understand scheduling policy in order to respect the mapping of logical channel and TTI lengths for both of new transmission and retransmission.

In RAN2#97, RAN2 also agreed that Logical channel can be configured to use one or more TTI duration(s). It would imply that different logical channels may have different TTI lengths. With this in mind, there could be different approaches as follows:
Approach 1. For a new transmission, the UE receives an uplink grant with one specific TTI length. The considered logical channels are logical channels of which one TTI length is mapped to the TTI length indicated by uplink grant. The UE performs LCP procedure regarding the considered logical channels. For retransmission, the UE receives an uplink grant with a TTI length that is commonly mapped to all considered logical channels.
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Figure 1. An example of Approach 1
In Approach 1, it is possible for the eNB to switch the TTI length between new transmission and retransmission although there is a restriction that the TTI length for retransmission should be commonly mapped to all logical channels already included in the MAC PDU. For some cases, there may not be a real chance to switch the TTI length depending on the logical channels included in the MAC PDU and the mapping of TTI lengths. In Figure 1, for retransmission, the eNB should use TTI1 only, otherwise the UE wouldn’t retransmit the MAC PDU, i.e., TTI length cannot be changed.
Observation 2. Approach 1 may not provide real chance of switching the TTI length between new transmission and retransmission.

Approach 2. For a new transmission, the UE receives an uplink grant with one specific TTI length and additionally a set of TTI lengths. The considered logical channels are logical channels mapped to the set of TTI lengths indicated by uplink grant. The UE performs LCP procedure regarding the considered logical channels. For retransmission, the UE receives an uplink grant with a TTI length that is commonly mapped to all considered logical channels.
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Figure 2. An example of Option 2.
In Approach 2, the eNB would may have more opportunity in providing uplink grant with different TTI length for retransmission compared to Approach 1 because the MAC PDU includes logical channels that are already commonly mapped to the set of TTI lengths. In Figure 2, for new transmission, the eNB indicates a set of TTI lengths as TTI1 and TTI2. Then, for retransmission, the eNB can use either TTI1 or TTI2 because MAC PDU already includes logical channels that are mapped to both of TTI1 and TTI2. However, Approach 2 may require RAN1 work on design of uplink grant in order to additionally indicate the set of TTI lengths.
Observation 3. Approach 2 may require RAN1 work on design of uplink grant while it may provide a real chance of switching the TTI length between new transmission and retransmission.

In order to have a consistency in respecting the mapping rule of logical channel and TTI length for new transmission and retransmission (Proposal 1), we may not be able to expect real chance of switching TTI length between new transmission and retransmission even though the eNB is able to switch TTI length as in Observation 2. In addition, RAN1 additional work may be required as in Observation 3. Therefore, TTI length switching seems not so attractive from RAN2 perspective. In this sense, we propose that:
Proposal 2. From RAN2 perspective, TTI length switching is not preferred when considering the case where each logical channel is mapped to different TTI lengths. Send LS to RAN1 to inform this.

3.	Conclusion
In this contribution, we discuss the retransmission aspect with logical channels mapped to multiple/different TTI lengths. We further look into the scheduling policy and LCP impact if TTI length switching is supported, and propose:
Proposal 1. For retransmission, data of logical channel should be transmitted only by using the uplink grant with a TTI length mapped to the logical channel.
Observation 1. In case TTI length switching is supported in RAN1, RAN2 need to clarify LCP procedure and understand scheduling policy in order to respect the mapping of logical channel and TTI lengths for both of new transmission and retransmission.
Observation 2. Approach 1 may not provide real chance of switching the TTI length between new transmission and retransmission.
Observation 3. Approach 2 may require RAN1 work on design of uplink grant while it may provide a real chance of switching the TTI length between new transmission and retransmission.
Proposal 2. From RAN2 perspective, TTI length switching is not preferred when considering the case where each logical channel is mapped to different TTI lengths. Send LS to RAN1 to inform this.
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