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1
Introduction
In RAN1 #89 meeting and RAN2 #98 meeting, the following agreements were reached:

RAN1:

· Simultaneous transmission of TTI and sTTI UL channels is not allowed within the same carrier on overlapped symbols

· PUSCH and sPUSCH (already agreed)

· PUCCH and sPUCCH
RAN2:

· =>
Both sPUCCH and PUCCH can be configured for a UE for a single cell.  FFS which resource it uses to send the SR and under which conditions if both are configured.  

In this document, the necessity that sSR and legacy SR are studied and the SR trigger mechanism is also analysed.
2
SR Configuration 
2.1
Introduction of SR Configuration in NR
In NR, the following agreements on SR and BSR were made:
1. In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling.  FFS if grouping is needed.  

2. A logical channel can be mapped to none or one SR configuration.  FFS if a logical channel can be mapped to more than one SR configuration.
No new BSR triggers in addition to LTE are needed 

From the agreements, it can be seen that there exists mapping between SR configuration and LCHs. And no new BSR trigger is introduced in NR. The whole procedure is shown in Figure 2-1. It can be seen that LCH n is mapped to SR configuration n (the same colour) and only one regular BSR trigger is applied.
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Figure 2-1 LCH and SR configuration mapping in NR
The SR configuration in NR can be used to indicate the LCH type and help the network to know that the UE has data on which LCH. But the data amount relies on the BSR reporting. If the LCH 1 and LCH 2 are in the same LCG, the network is not able to distinguish the data amount of which LCH.
Observation 1: Even though SR configuration indicates which LCH has data, the notification to the network of the data amount of the LCH in NR relies on the BSR reporting. 
2.2
SR Configuration in sTTI
In LTE, it has been agreed that “both sPUCCH and PUCCH can be configured for a UE for a single cell”, it more likely means that the SR configuration refers to different types of TTI length and there is only one SR configuration corresponding to each TTI length.
Observation 2: SR configuration is the same on the same TTI length in LTE.
Therefore, the agreements in NR can’t be used in LTE directly and the SR relationship between LCH and BSR should be further studied for sTTI in LTE.
In last meeting, it has been agreed that both sPUCCH and PUCCH can be configured for the UE. Hence, there are two kinds of SR in LTE should be defined, sSR transmitting on sPUCCH and legacy SR transmitting on PUCCH.

Proposal 1: Define two kinds of SR, sSR transmitting on sPUCCH and legacy SR transmitting on PUCCH in sTTI.
3
SR Procedure in sTTI
In some cases, only one kind of TTI length SR resource may be configured for sTTI. For example, when the UE is at the edge of the cell, the sSR cannot be transmitted for the coverage issue. However, the PUSCH can still be configured with sTTI. Therefore, the SR trigger should be studied for two cases:
Case 1: both sSR and legacy SR are configured.
Case 2: either sSR or Legacy SR Configured.
3.1
Both sSR and Legacy SR Configured
In current specification, when there is no uplink grant for triggered regular BSR, SR is triggered. However, when sSR and legacy SR are defined, how to trigger sSR or legacy SR should be further studied. There are two possible options for the SR triggering, as described in the following:
Option 1: SR trigger by dedicated LCH

As shown in Figure 2-2, sSR indicates that the LCH configured with sTTI has data to transmit but no UL resources, while legacy SR indicates that the LCH configured with legacy TTI has data to transmit but no UL resources. For the LCH configured with both sTTI and legacy TTI, it can be mapped to either sTTI or legacy SR, due to both sTTI and legacy can meet the latency requirement. If the regular BSR is triggered in the MAC entity, the BSR triggers corresponding SR if there is no UL grant for the BSR transmission. And triggered but no cancelled SR is a pending SR. The MAC entity will act upon the triggered SR. If there are no any corresponding SR resources, RA procedure will be initiated. Conversely, if the UE has corresponding SR resources, the physical layer will be indicated by the MAC entity to transmit the SR at the available occasion. Therefore, new SR triggering mechanism with LCH together with regular BSR should be defined.
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Figure 2-2 SR trigger by dedicated LCH
Option 2: SR triggered by dedicated BSR
This option is illustrated in Figure 2-3. In this option, new regular BSR is introduced for sTTI, named sBSR. sSR indicates that the LCH configured with sTTI has data to transmit but no UL resources, while legacy SR indicates that the LCH configured with legacy TTI has data to transmit but no UL resources. For the LCH configured with both sTTI and legacy TTI, it can be mapped to either sTTI or legacy SR. When the LCH configured with sTTI has new arriving data or higher priority data arriving, sBSR is triggered. If the sBSR is triggered in the MAC entity, the sBSR triggers corresponding sSR on sPUCCH, if there is no UL grant for the sBSR transmission. And triggered but no cancelled sSR is a pending sSR. The MAC entity will act upon the triggered sSR. If there are no any corresponding sSR resources, RA procedure will be initiated. Conversely, if the UE has corresponding sSR resources, the physical layer will be indicated by the MAC entity to transmit the sSR at the available occasion.  And for the logical channel configured with legacy TTI has new arriving data or higher priority data arriving, legacy BSR is triggered. If the legacy BSR is triggered in the MAC entity, the legacy BSR triggers corresponding SR on PUCCH if there is no UL grant for the legacy BSR transmission. And triggered but no cancelled SR is a pending SR. The MAC entity will act upon the triggered SR. If there are no any corresponding SR on PUCCH resources, RA procedure will be initiated. Conversely, if the UE has corresponding SR resources o PUCCH, the physical layer will be indicated by the MAC entity to transmit the SR at the available occasion. Therefore, new SR triggering mechanism with LCH together with regular BSR should be defined. 
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Figure 2-3 SR trigger by dedicated BSR

The trigger mechanism in option 2 can reuse the LTE SR trigger mechanism without new trigger depending on LCH type. This is more simple and clear. Thus, it is proposed that:
Proposal 2: if both PUCCH and sPUCCH are configured for a UE, separate regular BSR triggering type should be introduced for different types of SR configurations respectively.
If proposal 2 is agreed, the sBSR as well as legacy BSR trigger condition also needs to be specified.
Proposal 3: if both PUCCH and sPUCCH are configured for a UE, separate regular BSR triggering condition should be specified for different SR configurations respectively.
3.2
Either sSR or Legacy SR Configured

This is the case only one SR configuration is used. For example, when the UE is on the edge of the serving, duo to the power limitation on the PUCCH of the UE, the UE is configured with sTTI for traffic transmission but with legacy SR. In this case, the SR type, i.e. sSR or legacy SR can’t be used to distinguish the traffic type. Therefore, there is no need for introducing new SR trigger. And it is proposed that:
Proposal 4: Reuse LTE SR triggering mechanism if either PUCCH or sPUCCH are configured for a UE.

3
Conclusions

In this document, we analyse the SR trigger mechanism, and the following observations and proposals are proposed that:
Observation 1: in NR, even though SR configuration indicates which LCH has arriving data, the detail information, e.g. the data amount of the LCH still  relies on the information indicated in BSR reporting in NR.

Proposal 1: A mapping between SR configuration and TTI length need to be specified in LTE.
Proposal 2: if both PUCCH and sPUCCH are configured for a UE, separate regular BSR triggering type should be introduced for different SR configurations respectively.
Proposal 3: if both PUCCH and sPUCCH are configured for a UE, separate regular BSR triggering condition should be specified for different SR configurations respectively.
Proposal 4: Reuse LTE SR triggering mechanism if either PUCCH or sPUCCH configured for a UE.
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