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1. Introduction
RAN2#99 has discussed SR and BSR for short TTI and agreed on the following [1]:
Agreements on SR:

-
A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping

-
In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.   

-
Working assumption:  an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out

-
Working assumption:  Different SR_COUNTERs are used

- 
Like in legacy LTE, inclusion of a BSR in a MAC PDU for transmission cancel all pending SRs, no specification change needed for this.

Agreements on BSR :

- 
No new BSR format is introduced for sTTI

-
LCH to LCG grouping is left to eNB implementation

-
Keep the existing BSR procedures, and formats, e.g., with buffer status reported per LCG and at most four LCGs. 

-
Keep the existing BSR cancellation procedure for sTTI.

In this contribution, we discuss the remaining details of the SR and BSR design for short TTI.
2. Discussion
Since SR is transmitted when there is a pending BSR, it is better to first clarify how BSR is triggered and transmitted.

One agreement on BSR is that “LCH to LCG grouping is left to eNB implementation”. However, it is not clear if this allows defining an LCG which can contain logical channels which can be sent exclusively on short TTI or legacy TTI. If this is allowed, then the eNB does not have full information for giving a grant on a particular TTI and can actually give grants which can’t be used to the full extent. For example, if an LCG contains two logical channels, one for short TTI only and for legacy TTI only, the eNB will not know how much resources to allocate on each TTI as the reported buffer status is the total for both logical channels. Therefore, RAN2 should clarify that such grouping is not allowed or at least should not design SR/BSR according to this possibility as a reasonable implementation should not do this (applicable also to NR with multiple numerologies).
Proposal 1: SR/BSR design should assume that a logical channel group does not contain a mix of logical channels which can be sent only on sTTI or only on legacy TTI.

In the sequel, we will assume the statement in Proposal 1 is valid.
The first agreement on SR that “A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping” should also be clarified as it is the BSR which triggers SR and BSR can carry buffer status information for difference logical channels. Note that LCP restriction which was agreed before does not pose such a problem since, during logical channel multiplexing, the data is pulled from each logical channel individually. One simple option the SR case is to always use the logical channel with the highest priority for the mapping. This is also the principle for sending truncated BSR in legacy LTE. Then, the same mapping for data transmission can also be applied when SR is available on both PUCCH and sPUCCH.
Proposal 2: When SR can be transmitted on either PUCCH or sPUCCH, the TTI for SR transmission is chosen according to the TTI mapping for the logical channel with the highest priority which has pending data.

When both PUCCH and sPUCCH are feasible, it has already been agreed that the UE will use the earliest occasion or select one of them based on implementation when they collide. 

If there is only a single type of SR is configured, then the UE will naturally transmit via this SR. With this understanding, a separate mapping for logical channel to SR is not needed.
Proposal 3: A separate mapping for logical channel to SR is not needed.

The UE also needs to decide which TTI to use when sending a pending but not cancelled BSR. For regular and periodic BSR, if there are resources available on both TTIs, then the same principle for the highest logical channel can be used. If both TTIs are feasible for this logical channel, it can be left to UE implementation to select one as in the SR case.
Proposal 4a: When regular or periodic BSR can be transmitted on either PUSCH or sPUSCH, the TTI for BSR transmission is chosen according to the TTI mapping for the logical channel with the highest priority in this BSR.

Proposal 4b: When both TTIs are feasible in Proposal 4a, it is up to UE implementation to select either PUSCH or sPUSCH.

Similar to legacy behavior, there should only be one Regular/Periodic BSR in a TTI, including the case where the UE can transmit on both TTI and short TTI (for example on different carriers if this is agreed by RAN1).
Proposal 5: The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI across all carriers. 
If there is space for a padding BSR on a TTI while a regular/periodic BSR is transmitted on another TTI (again pending RAN1 conclusion of whether this is allowed), similar to the legacy behaviour for multiple MAC PDU case, the UE should be able include a padding BSR.
Proposal 6: The UE may include a padding BSR on a TTI or sTTI which does not contain a Regular/Periodic BSR.

When padding BSR is transmitted and it is truncated, in legacy LTE, the BSR of the LCG with the highest priority logical channel with data available for transmission is included. This can be adopted here with the justification that it makes sense to always report the highest priority when possible. On the other hand, padding BSR is a best-effort information on the current buffer status and it may be argued that ,on a given TTI, the logical channel groups which are allowed to be transmitted on this TTI should be given priority.
Proposal 7: RAN2 to discuss which logical channel groups should be given higher priority in a truncated padding BSR.
3. Conclusion
In this contribution, we discussed SR and BSR for short TTI and propose the following:
Proposal 1: SR/BSR design should assume that a logical channel group does not contain a mix of logical channels which can be sent only on sTTI or only on legacy TTI.

Proposal 2: When SR can be transmitted on either PUCCH or sPUCCH, the TTI for SR transmission is chosen according to the TTI mapping for the logical channel with the highest priority which has pending data.

Proposal 3: A separate mapping for logical channel to SR is not needed.

Proposal 4a: When regular or periodic BSR can be transmitted on either PUSCH or sPUSCH, the TTI for BSR transmission is chosen according to the TTI mapping for the logical channel with the highest priority in this BSR.

Proposal 4b: When both TTIs are feasible in Proposal 4a, it is up to UE implementation to select either PUSCH or sPUSCH.

Proposal 5: The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI across all carriers. 
Proposal 6: The UE may include a padding BSR on a TTI or sTTI which does not contain a Regular/Periodic BSR.

Proposal 7: RAN2 to discuss which logical channel groups should be given higher priority in a truncated padding BSR.
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