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1 Introduction

RAN1 has discussed the work item Shortened TTI and processing time for LTE for three meetings so far and plenty progress has been made. In this contribution, SR and BSR procedure is discussed based on the progress in RAN1. 
2 Discussion 
In RAN1#87 meeting, it was agreed that [1]: 
	Agreements:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH

· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier

· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise

· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· At least the following formats should be designed for sPUCCH:
· For sPUCCH supporting up to 2-bit HARQ-ACK and/or SR (if any)

· DMRS based demodulation for 7-symbol sTTI

· FFS on the formats and DMRS design for 2-symbol sTTI

· For sPUCCH supporting more than 2-bit HARQ-ACK and SR (if any)

· DMRS based demodulation for all sTTI lengths


From the above agreement, at least two aspects can be concluded: 
· UE can simultaneously support scheduling with PDSCH and sPDSCH 

· SR is supported on sPUCCH 

Based on these agreements, the SR and BSR procedures when short TTI is configured will be discussed in this contribution.
2.1
BSR procedure in short TTI
In legacy procedure, BSR is triggered based on logical channel group. After receiving UL grant, the MAC entity will perform logical channel prioritizing procedure to allocate resource for each logical channel: first the MAC entity should satisfy the PBR of each logical channel and then the MAC entity allocates the remaining resource according to the LCH priority.

When short TTI is introduced for low latency services, in order to separately schedule short TTI services and legacy TTI services, the eNB should know what services the triggered BSR is for and allocate physical resources according to the corresponding TTI length. There are two options that can be considered:

Option 1: Reuse legacy BSR procedure for short TTI services and use LCG ID in BSR MAC CE to indicate what services the BSR is for.
Option 2: Define a new BSR procedure for short TTI services and separately trigger the two kinds of BSR.
For Option 1, the eNB can configure the mapping between LCGs and TTI lengths by RRC. After the configuration, both UE and eNB can identify the TTI length by LCG ID, which is simple and has no specs impacts. For Option 2, the specs work is complex and there is no obvious benefits comparing with Option1. Therefore we here prefer Option 1.
Proposal 1: Reuse legacy BSR procedure for short TTI services as a baseline.

Proposal 2: Use LCG ID in BSR MAC CE to indicate whether the BSR is for short TTI or legacy TTI.
2.2
SR procedure in short TTI
In legacy SR procedure, after BSR is triggered, UE usually triggers SR and sends it via PUCCH to notify eNB that UE has uplink data to transmit if there is no resource available. This procedure is based on legacy TTI and takes a relatively long time. 
Short TTI is mainly used for latency-sensitive service such as URLLC. Thus when sTTI is used for one service, the SR procedure is better to be enhanced. Based on short TTI, the SR procedure latency will be reduced as both the processing and transmission time is shortened. As agreed in RAN1 [1], SR is supported on sPUCCH. Therefore in RAN2, it is better to trigger SR to be transmitted on sPUCCH in order to reduce latency.  
Observation 1: Triggering SR on sPUCCH can reduce latency.
When short TTI is configured, there is an issue that whether to configure SR on sPUCCH alone or together with SR on PUCCH. With respect to this issue, RAN1 may have two options to consider:

Option 1: Only configure SR on sPUCCH when short TTI is configured.

Option 2: Configure both SR on sPUCCH and SR on PUCCH when short TTI is configured.

For Option 1, it is obvious that RAN2 can use a single SR procedure, i.e. trigger the same kind of SR for both sTTI and legacy TTI services and transmit the SR on sPUCCH. For Option 2, RAN2 may also consider two options:

Option 2-1): Use a single SR procedure, i.e. trigger the same kind of SR for both sTTI and legacy TTI services.

Option 2-2): Trigger different kinds of SR separately for sTTI and legacy TTI services, i.e. legacy SR and short SR.

For Option 2-1), after SR is triggered, it is left to physical layer to decide the SR transmission on sPUCCH or PUCCH or both. For Option 2-2), legacy SR is transmitted on PUCCH and short SR is transmitted on sPUCCH. However, considering coverage issues, if short SR is transmitted on sPUCCH, uplink power will be limited. Therefore, the short SR may need to be transmitted on the legacy TTI. In this case, the eNB can not figure out the SR is “short SR” or “legacy SR”.
Observation 2: Short SR may be transmitted on PUCCH for the coverage issue and it depends on RAN1’s progress.

Observation 3: If short SR can be transmitted on PUCCH, the eNB cannot figure out whether sTTI traffic is requested by the UE.
To avoid the above issue, single SR procedure should be used for sTTI and legacy TTI. Regarding the SR is sent on PUCCH or sPUCCH can be decided by physical layer based on resources and coverage information etc.
Proposal 3: Single SR procedure should be used for sTTI and legacy TTI as a baseline.
3 Conclusion
Proposal 1: Reuse legacy BSR procedure for short TTI services as a baseline.

Proposal 2: Use LCG ID in BSR MAC CE to indicate whether the BSR is for short TTI or legacy TTI.

Observation 1: Triggering SR on sPUCCH can reduce latency.
Observation 2: Short SR may be transmitted on PUCCH for the coverage issue and it depends on RAN1’s progress.

Observation 3: If short SR can be transmitted on PUCCH, the eNB cannot figure out whether sTTI traffic is requested by the UE.

Proposal 3: Single SR procedure should be used for sTTI and legacy TTI as a baseline.
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