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1. Introduction
RAN2#99bis has further discussed SR and BSR for short TTI and made the following agreements:

Agreements: 

1.
The mapping for logical channel to SR is explicitly signalled.  The signalling is optional and if mapping not present the logical channel can be mapped to all SR configurations.   One or more SR configuration can be configured per logical channel.  

2.
SR transmission is chosen according to the SR mapping for the logical channel which triggered the BSR [FFS for retransmission BSR - either highest priority logical channel in buffer or all logical channel included in the BSR]

3.
As in legacy, the MAC entity shall transmit at most one Regular/Periodic BSR in a TTI/sTTI across all carriers

4.
As in legacy, the UE may include a padding BSR on a TTI or sTTI which does not contain a Regular/Periodic BSR.

5.
Working assumption:  When maximum retransmission for sPUCCH have reached the sPUCCH resource is released.  [FFS: when sPUCCH resource is released all logical channels can use the SR].  When maximum retransmission PUCCH is reached the legacy behaviour applies.  

In this contribution, we discuss the remaining stage-3 details of the SR for short TTI.
2. Discussion
From RAN2#99bis agreements, SR for a logical channel can be mapped to either PUCCH or sPUCCH or both. One thing which needs clarification related to this is whether mapping to no SR should also be allowed. This option was agreed for NR in RAN2#99bis. The same behavior is achieved in legacy LTE via “logicalChannelSR-Mask”. Since no changes to SR masking have been agreed so far (and introduced in the running CR), it will be applicable to SR on both PUCCH and sPUCCH. However, this is inconsistent with the agreement “…if mapping not present the logical channel can be mapped to all SR configurations” and the corresponding signalling in the running CR. Therefore, it should first be clarified whether having no SR configuration is applicable for a logical channel. Since this is allowed for both legacy LTE and NR, it should also be adopted for short TTI.
Proposal 1: A logical channel does not have to be mapped to an SR configuration.
As different logical channels can be mapped to different SR configurations, it is possible that SR can be triggered and pending on both PUCCH and sPUCCH. In the legacy LTE, if an SR is transmitted, all the pending ones are cancelled. The same principle should be continued, albeit keeping SR and sSR (SR sent on sPUCCH) separate, which is also consistent with earlier agreements for separate procedures. In other words, if SR is transmitted, all pending SR is cancelled and if sSR is transmitted, all pending sSR is cancelled.

Proposal 2: If an SR is transmitted on either PUCCH or sPUCCH, all the pending SRs mapped to this channel are cancelled without impacting the SR triggering and transmission on the other channel.

Even though it was agreed in RAN2#99bis that the SR mapping for the highest priority logical channel is used for first BSR transmission, the case was left open for the BSR retransmission. A BSR retransmission happens when “retxBSR-Timer” expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG” [2]. Two options were captured in the Chair notes for consideration: “either highest priority logical channel in buffer or all logical channel included in the BSR”. A different outcome between these two options can happen only if data for a higher priority logical channel arrives before “retxBSR-Timer” expires. If this higher priority logical channel is also mapped to the same SR used for the first BSR, then the two options yield the same result. If it triggers an SR on the other channel, then two options will give different results. In the first option (use highest priority logical channel), retransmission BSR and SR is also triggered for the same logical channel but it will have to wait for the prohibit timer expiration from the earlier trigger. In the second option (all logical channel included in the BSR), a new SR will be triggered (assuming SR triggers are independent). It seems that the first option eliminates duplication of SRs and it is also much simpler both from specification and implementation point of view as it provies a consistent way of handling SR triggering due to BSR in different cases.
Proposal 3: When regular BSR is triggered due to expiration of “retxBSR-Timer”, the SR is transmission is chosen according to the SR mapping for the highest priority logical channel with buffered data.

The periodic BSR was not explicitly captured in RAN2#99bis agreements. But a scheme similar to Proposal 2 should also be adopted for periodic BSRs. 

Proposal 4: When periodic BSR is triggered due to expiration of “periodicBSR-Timer”, the SR is transmission is chosen according to the SR mapping for the highest priority logical channel with buffered data.
Another FFS from RAN2#99bis is the handling of reaching maximum retransmission attempts on sPUCCH and, in particular, whether SR on PUCCH can be used for all logical channels in this case. If this is not allowed, then the only other alternative is to use RACH (on legacy channel) for logical channels mapped to sPUCCH for SR. This will create unnecessary RACH load and more importantly increased latency which is not desirable for logical channels mapped to short TTI related resources. Therefore, it is more reasonable to use PUCCH resources when such problems occur.
Proposal 5: If sPUCCH resources are released when maximum retransmission for sPUCCH is reached, all logical channels can use PUCCH resources.
3. Conclusion
In this contribution, we discussed the remaining issues for SR and propose the following:
Proposal 1: A logical channel does not have to be mapped to an SR configuration.
Proposal 2: If an SR is transmitted on either PUCCH or sPUCCH, all the pending SRs mapped to this channel are cancelled without impacting the SR triggering and transmission on the other channel.

Proposal 3: When regular BSR is triggered due to expiration of “retxBSR-Timer”, the SR is transmission is chosen according to the SR mapping for the highest priority logical channel with buffered data.

Proposal 4: When periodic BSR is triggered due to expiration of “periodicBSR-Timer”, the SR is transmission is chosen according to the SR mapping for the highest priority logical channel with buffered data.
Proposal 5: If sPUCCH resources are released when maximum retransmission for sPUCCH is reached, all logical channels can use PUCCH resources.
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