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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 scheduling request (SR) and buffer status reporting (BSR) when short TTI is configured on the uplink. 
2. Discussion
RAN1 has not yet agreed on SR transmission on sPUCCH which will be called sSR here. However, it is reasonable to expect this support as otherwise the delay incurred by legacy SR will be in conflict with the latency reduction pursued by short TTI (sTTI). 
Currently the SR periodicity could be as small as 1ms as defined in TS 36.213. However, due to the limited capacity of PUCCH, most LTE deployments use a value of 10ms or larger. This is clearly a significant delay considering that the sTTI duration can be as low as 2-symbol. Therefore, the SR triggered by delay-sensitive traffic should be sent much faster on sPUCCH. In addition, the sSR periodicity should scale with the TTI duration. 
RAN2 can either wait for RAN1 progress on sSR or be more proactive and recommend its adoption to RAN1 based on the motivation that the uplink transmission latency can otherwise be not acceptable for delay sensitive traffic. 

Proposal 1: RAN2 should discuss recommending the support SR on sPUCCH to RAN1 considering the latency incurred by legacy SR.

The BSR is a layer 2 procedure and transmitted as a MAC CE and therefore RAN2 can progress on this without RAN1 involvement. One of the first questions is whether BSR can also be transmitted on sPUSCH. Similar to the SR discussion above, fast transmission of BSR via sTTI channels is beneficial for delay sensitive traffic. Here we assume that, if sSR is introduced, only sBSR should trigger sSR. 
Proposal 2: BSR can be transmitted in the TB delivered by MAC to lower layers configured with short TTI.

Even though it is possible to define a new MAC CE format for sBSR (for example with more granularity), the legacy format is sufficient also for sBSR.

Proposal 3: sBSR can use the legacy BSR formats for truncated, short, and long BSR MAC CEs.

The next question is what the triggers are for sending sBSR and/or BSR. Here, we will assume that a logical channel can be transmitted on either TTI or sTTI or both and this is configured by the eNB as described in [2].

The simple option is to mimic the mapping of a logical channel to TTIs also for BSR triggering. It is reasonable to trigger sBSR for logical channels which can “only” transmit on sTTI as opposed to ones which can use either. The rationale is that the network will configure traffic which are “strictly delay sensitive” on sTTI while using both TTIs for “best effort delay sensitive”. 

Proposal 4: “Regular BSR” on short TTI is triggered only for logical channels which can only use sTTI. 
Since the BSR is in terms of logical channel groups, it is assumed that UE will be configured with different logical groups according to the logical channel to TTI mapping. For example, logical channels which can only be sent on legacy TTI is one group while which can only be sent on sTTI is another group and which can be sent on both is another group.

Observation 1: For BSR to effectively reflect the data for delay sensitive and other traffic, the UE should be configured with different logical channel groups based on the TTI(s) which they can be transmitted on.
“Padding BSR” is not necessarily tied to data arrival and therefore it might be wasteful to have the above restriction if for example the only data available belongs to a logical channel which is not allowed to be transmitted on this TTI. However, it is reasonable to give priority to logical channel groups which are allowed to use this TTI.
Proposal 5: For padding BSR on given TTI, the UE first includes the logical channel groups which are allowed to be transmitted on this TTI.
Further optimizations on BSR trigger can be discussed considering that short TTI has a reduced transmission capacity and more suitable for small and delay sensitive traffic. For example, if a logical channel can be transmitted on both legacy and short TTI, it is more efficient to transmit larger data on the legacy TTI since one uplink grant can accommodate this payload compared to multiple transmissions on short TTI. One possibility is to define a threshold, similar to Dual Connectivity uplink split-bearer, where BSR on legacy TTI is triggered when the buffer size is above a threshold and sBSR otherwise. 
Proposal 6: RAN2 to discuss BSR triggering for logical channels which can be transmitted on both legacy and short TTI and introduce threshold and other mechanisms which can expedite data transmission more effectively.
3. Conclusion
In this contribution, we discussed SR and BSR for short TTI and propose the following:

Proposal 1: RAN2 should discuss recommending the support SR on sPUCCH to RAN1 considering the latency incurred by legacy SR.

Proposal 2: BSR can be transmitted in the TB delivered by MAC to lower layers configured with short TTI.

Proposal 3: sBSR can use the legacy BSR formats for truncated, short, and long BSR MAC CEs.

Proposal 4: “Regular BSR” on short TTI is triggered only for logical channels which can only use sTTI. 
Observation 1: For BSR to effectively reflect the data for delay sensitive and other traffic, the UE should be configured with different logical channel groups based on the TTI(s) which they can be transmitted on.
Proposal 5: For padding BSR on given TTI, the UE first includes the logical channel groups which are allowed to be transmitted on this TTI.
Proposal 6: RAN2 to discuss BSR triggering for logical channels which can be transmitted on both legacy and short TTI and introduce threshold and other mechanisms which can expedite data transmission more effectively.
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