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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 will study the impacts of dynamic switching between legacy and sTTI on the MAC
· FFS if LCP procedures need to be changed and if multiplexing restrictions will be needed. Wait for RAN1 to progress
· FFS if some logical channel should be given priority to use the sTTI and the mechanisms to achieve this
· Mac-ContentionResolutionTimer is in number of subframes regardless of which TTI length is used
· The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer



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



RAN2#97bis:
	· The unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission.
· Legacy DRX Cycle and drxShortCycleTimer are in number of subframes regardless of which TTI length is used. 
· Legacy onDurationTimer and drx-InactivityTimer counts number of PDCCH-subframes regardless of which TTI length is used. 
· Whether additional enhancements for sPDCCH monitoring are needed is FFS. Whether additional timers for sPDCCH enhancements is need is FFS.
· A logical channel can be configured with the type of TTI(s) it is allowed to use (e.g. either with legacy TTI, short TTI, or all). The exact signalling is FFS.
· LCP is performed only for logical channels configured to use the corresponding TTI type
· 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 (if allowed by RAN1)
· 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 (if allowed by RAN1)



RAN1 has not decided yet whether to support TTI length switching between initial transmission and retransmission within one HARQ procedure. This contribution addresses possible implication in RAN2 by supporting TTI length switching between initial transmission and retransmission, e.g., LCP procedure and DRX procedure.

2.	Discussion
In NR, introducing numerology, RAN1 had similar discussion, i.e., whether to allow different numerology in scheduling a retransmission. In LS from RAN1 [R2-1707630], it is informed that RAN1 has taken the working assumption that in Rel.15 retransmissions of a TB can only take place using the same numerology with which the initial transmission of the TB took place. However, for sTTI, RAN1 has not reached any conclusion on this.
In RAN2 #97bis, it was agreed that A logical channel can be configured with the type of TTI(s) it is allowed to use (e.g. either with legacy TTI, short TTI, or all). Implications of this agreement are summarized below:
· If a logical channel is configured with sTTI type, the logical channel can be transmitted by using any of sTTI lengths, i.e., 2/3OS or 7OS sTTI lengths.
· As a result of LCP procedure, there should be no case that a MAC PDU includes data from both logical channels, where one is configured with sTTI only and the other one is configured with legacy TTI only.
Having above in mind, we further see the need of support for switching TTI length within one HARQ procedure, i.e., between new transmission and retransmission, or between retransmissions.
Considering the TTI configurations of a logical channel, there are two cases for possible multiplexing in a MAC PDU. For easy description, we assumed that LC1 is configured with sTTI type only, LC2 is configured with legacy TTI type only, and LC3 is configured with both of legacy TTI and sTTI types.
· Case1. A MAC PDU includes data from LC1 (sTTI only) and LC3 (all TTIs).
· Case2. A MAC PDU includes data from LC2 (legacy TTI only) and LC3 (all TTIs).
Case 1 is when the UE receives an UL grant with sTTI length for a new transmission. For the MAC PDU in case 1, UL grant with legacy TTI length cannot be used for retransmission because LC1 is not allowed to be transmitted by using legacy TTI length. Only the UL grant with sTTI length can be used for retransmissions, meaning that there is no chance to switch the TTI length in case 1.
Case 2 is when the UE receives an UL grant with legacy TTI length for a new transmission. For the MAC PDU in case 2, UL grant with sTTI length cannot be used for retransmission because LC2 is not allowed to be transmitted by using sTTI length. Similar to case 1, there is no chance to switch the TTI length in case 2.
Additionally there could be a case that a MAC PDU incudes only LC3, but RAN2 should not aim at optimization for some specific case such that there is no data for LC1 and LC2 but there is data only for LC3. 
Observation 1. Considering the TTI type restriction of a logical channel and a possible multiplexing in a MAC PDU as a result of LCP procedure, there is no chance to switch TTI length within one HARQ procedure, i.e., between new transmission and retransmission, or between retransmissions.

One may say that TTI type restriction of a logical channel is only for MAC PDU generation but not for MAC PDU transmission. However, in our view, the intention of having TTI type restriction is to allow or prevent use of specific TTI length for transmission of data from a logical channel. Thus, it doesn’t make sense to respect TTI type restriction only for new transmission except for retransmissions.
Even if it is allowed to switch TTI length by ignoring TTI type restriction in retransmission, there may not be enough opportunities to switch TTI length. For example, in case 1, drx-ULRetransmissionTimer would be short because it is in unit of sTTI length. Then, short drx-ULRetransmissionTimer may not guarantee enough time for the eNB to schedule retransmission with legacy TTI length, i.e., switch from sTTI to legacy TTI.
Observation 2. Even if TTI length switching is supported, considering DRX operation, i.e., drx-RetransmissionTimer in unit of TTI length that started the timer, there may not be enough time to switch TTI length, e.g., from sTTI to legacy TTI.

In the meanwhile, it is claimed that one motivation of TTI length switching within one HARQ procedure is to provide flexibility to an eNB. However, it is not clear why eNB wants such flexibility and what would be a problem in using a fixed TTI length within one HARQ procedure. In addition, it is not well explained what the gain would be in terms of performance if we support TTI length switching.
Observation 3. It is unclear what would be a problem in not supporting TTI length switching and what would be the gain in supporting TTI length switching. 

As seen in the observations, we don’t expect real chance of TTI length switching between new transmission and retransmission or between retransmissions when considering LCP and DRX procedures. In addition, the benefit of supporting TTI length switching has not been shown yet in terms of performance. Thus, TTI length switching seems not justified from RAN2 perspective, and we propose that:
Proposal. From RAN2 perspective, support of TTI length switching is not justified in terms of the use case and benefit.
Given that TTI length switching is under discussion in RAN1, it would be desirable to send an LS to RAN1 to share RAN2 understanding of TTI length switching.

3.	Conclusion
In this contribution, we discuss the switching TTI length between new transmission and retransmission, or between retransmissions. Considering LCP and DRX procedures and expected benefit in terms of performance, we propose that:
Observation 1. Considering the TTI type restriction of a logical channel and a possible multiplexing in a MAC PDU as a result of LCP procedure, there is no chance to switch TTI length within one HARQ procedure, i.e., between new transmission and retransmission, or between retransmissions.
Observation 2. Even if switching TTI length is supported, considering DRX operation, i.e., drx-RetransmissionTimer in unit of TTI length that started the timer, there may not be enough time to switch TTI length, e.g., from sTTI to legacy TTI.
Observation 3. It is unclear what would be a problem in not supporting TTI length switching and what would be the gain in supporting TTI length switching. 
Proposal. From RAN2 perspective, support of TTI length switching is not justified in terms of the use case and benefit.
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