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1.
Introduction
In RAN2#97, RAN2 agreed the followings regarding logical channel and TTI duration mapping,
	Agreement:

-  Logical channel can be configured to use to 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

 


In this contribution, we further discuss how to configure the short TTI length. Note that there could be two different configuration for sTTI, one is TTI configuration for a logical channel, i.e., LCH to TTI mapping, and the other one is TTI configuration for a cell, i.e., sTTI combination. We will discuss separately those aspects.
2.
Discussion 
2.1
sTTI configuration of a logical channel
RAN2 agreed in the last meeting that,
· Logical channel can be configured to use to one or more TTI duration(s).
The intention is to configure a proper TTI length depending on the traffic type of each logical channel. For example, the eNB may configure use of 2 symbol sTTI length for a certain logical channel for latency reduction. In another example, the eNB may prevent a certain logical channel from using 2 symbol sTTI length in order to give more opportunities to other logical channels in using 2 symbol sTTI length.

In the meanwhile, RAN1 agreed in RAN1#88 that, 

· The UE is configured by higher layers to operate one of the following sTTI combination {DL, UL} within a PUCCH group: {2, 2}, {2, 7} and {7, 7}
· FFS whether different sTTI combination can be configured for different PUCCH group

Observation 1. According to RAN1 agreement, sTTI combination is required per PUCCH group or per UE.
Considering the intention of RAN2 agreement and FFS in RAN1, possible sTTI configuration of a logical channel are described as follows:

Case 1) If the different sTTI combination is not allowed to different PUCCH group, i.e., the UE is configured with only one sTTI combination. 
It means that all cells operate based on one sTTI length. In this case, there would be two approaches: 
· Option 1 : To configure each logical channel with its allowed sTTI length

· Option 2 : To configure whether data of each logical channel is allowed to be transmitted via sTTI length or not

In Option 1, each logical channel is configured with its allowed sTTI length, which would be the operating sTTI length for all cells of the UE. Thus, if sTTI combination changes for the UE, the eNB may need to reconfigure each logical channel in order to change its allowed sTTI length and transmit data of the logical channel by using the new sTTI length. 
In Option 2, each logical channel is configured whether the data of each logical channel is allowed to be transmitted via sTTI or not regardless of the sTTI length, which is similar to LAA-allowed. Therefore, even if sTTI combination changes for the UE, the eNB doesn’t need to reconfigure each logical channel as long as the eNB doesn’t change whether the logical channel is allowed to be transmitted via sTTI. 

Both of Option 1 and Option 2 would allow sTTI configuration per logical channel. However, we see some benefit of Option 2 in terms of signalling overhead and simplicity when considering a change of sTTI combination of the UE. 
Observation 2. If different sTTI combination is not allowed for different PUCCH group, it is sufficient to configure each logical channel whether the data of the logical channel is allowed to be transmitted via sTTI length or not. 
Case 2) If the different sTTI combination is allowed to different PUCCH group, i.e., the UE is configured with one sTTI combination for each PUCCH group.
It means that all cells of one PUCCH group operate based on one sTTI length while the cells of different PUCCH group may operate based on different sTTI length. In this case, there would be two approaches: 

· Option A : To configure each logical channel with its allowed TTI length
· Option B : To configure whether data of each logical channel is allowed to be transmitted via which PUCCH group
Option A is to configure each logical channel with its allowed TTI length, which may be one of the operating sTTI length of PUCCH groups. The data of a logical channel can be transmitted via the cells of a PUCCH group operating based on a TTI length which is the same as the allowed TTI length of the logical channel. 

Given that there are only two PUCCH groups today, Option B is to configure whether data of each logical channel is allowed to be transmitted via PUCCH group 1, 2, or both. If a logical channel is configured to be transmitted via a PUCCH group, the data of the logical channel can be transmitted via all cells of the allowed PUCCH group regardless of the sTTI combination of the PUCCH group. Therefore, even if sTTI combination changes for a PUCCH group, the eNB doesn’t necessarily need to reconfigure each logical channel.
Similar to Case 1, both of Option A and Option B would allow sTTI configuration per logical channel. However, we see some benefit of Option B in terms of signalling overhead and simplicity when considering a change of sTTI combination of a PUCCH group.
Observation 3. If different sTTI combination is allowed for different PUCCH group, it is sufficient to configure each logical channel whether the data of the logical channel is allowed to be transmitted via PUCCH group 1, 2, or both.
With observation 1, 2, and 3, it seems that how to configure sTTI length for each logical channel may depend on RAN1 decision on sTTI combination per PUCCH group. Thus, we propose that RAN2 wait for RAN1 decision and discuss later by taking above observations into account.

Proposal 1. RAN2 wait for RAN1 decision on sTTI combination per PUCCH group and discuss later how to configure sTTI for each logical channel by taking RAN1 decision and above observations into account.
Apart from Proposal 1, RAN2 can consider the default TTI length of a logical channel. 

In current LTE, there is no signalling to configure a TTI length because the TTI length is basically 1ms. Therefore, without any signalling configuring a TTI length for a logical channel, the UE assumes that data of all logical channels are to be transmitted by using 1ms legacy TTI length. 
With this understanding, in supporting multiple TTI length for a logical channel, it would be reasonable to assume that each logical channel is configured with 1ms TTI length as default even if the UE doesn’t receive any TTI length configuration for the logical channel. This means that data of all logical channel is allowed to be transmitted by using UL grant with 1ms TTI length by default. 
However, the eNB may not want to allow use of UL grant with 1ms TTI length for a logical channel in order to reduce the latency for the logical channel. For this purpose, we may need an additional indication that 1ms TTI length is not allowed for the logical channel.

Proposal 2. For each logical channel, it can be further indicated whether 1ms TTI length is not allowed by RRC signalling.
2.3
Default value of sTTI combination
In current LTE, there is no signalling to configure a TTI length because the TTI length is basically 1ms. Therefore, without any signalling configuring a sTTI combination, the UE assumes that all cells operate based on 1ms TTI length. 

However, if the sTTI is introduced, the UE would receive a sTTI combination signalling, e.g., for each PUCCH group or for the UE, from the eNB as in observation 1. In this case, we have the following question to be answered:
Question) If the UE doesn’t receive any sTTI combination, what is the default TTI length value considered?

There could be two approaches: One is that legacy 1ms TTI length is used as default TTI length, the other is that all of sTTI length are used as default TTI length. 
Give that, in current LTE, the UE doesn’t receive any signalling configuring a specific sTTI length but the UE assumes TTI length is basically 1ms, it would be more natural and aligned with the legacy to assume that the default value of TTI length is 1ms. 
In addition, WID of sTTI [1] addresses that “there is no change to the system information, paging and random access procedure by this work item”. This implies that the TTI length for system Information, paging, and RA procedure should be 1ms TTI length as in the legacy. In this case, the UE may not receive any sTTI combination. In our view, when the UE does not receive any sTTI combination, it seems unnecessary and would bring complex UE behaviour to use 1ms TTI length for SI/Paging/RA procedure but to use all sTTI length for normal data transmission.
Moreover, if the UE considers all sTTI length are to be used as default, it would mean that the UE is required to start sPDCCH monitoring for all sTTI lengths immediately after the UE informs the eNB of its capability of sTTI support. This may lead to power consumption due to unnecessary sPDCCH monitoring in case the eNB is not to configure some sTT length. Therefore, we propose that:
Proposal 3. If the UE doesn’t receive any sTTI combination, the UE assumes 1ms TTI length is used as default.
3.
Conclusion
In this contribution, we discussed configuration method of sTTI for a logical channel and for a cell. With observations, our proposals are summarized as:
Observation 1. According to RAN1 agreement, sTTI combination is required per PUCCH group or per UE.
Observation 2. If different sTTI combination is not allowed for different PUCCH group, it is sufficient to configure each logical channel whether the data of the logical channel is allowed to be transmitted via sTTI length or not. 
Observation 3. If different sTTI combination is allowed for different PUCCH group, it is sufficient to configure each logical channel whether the data of the logical channel is allowed to be transmitted via PUCCH group 1, 2, or both.

Proposal 1. RAN2 wait for RAN1 decision on sTTI combination per PUCCH group and discuss later how to configure sTTI for each logical channel by taking RAN1 decision and above observations into account.
Proposal 2. For each logical channel, it can be further indicated whether 1ms TTI length is not allowed by RRC signalling.

Proposal 3. If the UE doesn’t receive any sTTI combination, the UE assumes 1ms TTI length is used as default.
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