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1.
Introduction
In the last meeting, RAN2 made agreements and working assumptions for SR as following, 
Agreements:

-
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.

In this contribution, we present our view on working assumptions, and discuss the detailed SR procedure based on these agreements and working assumptions.
2.
Discussion 
2.1
sr-ProhibitTimer 
The sr-ProhibitTimer is used to prevent transmission of another SR for a certain period (0~7 SR periods) after sending one SR. Thanks to the sr-ProhibitTimer, the response time of eNB for received SR can be guaranteed. Additionally, by avoiding frequent SR transmission, UE power consumption and PUCCH interference could be reduced.
According to TS 36.331 6.3.2 [1], the sr-ProhibitTimer is defined as the value in number of SR period(s) of shortest SR period of any serving cell configured with PUCCH. Accordingly, in sTTI, the sr-ProhibitTimer is determined by SR period of sTTI length, if single sr-ProhibitTimer is used for both SR on PUCCH and SR on sPUCCH. 
However, in sTTI, eNB can transmit a response for the SR on sPUCCH more quickly than legacy LTE due to reduced delay. Thus, the value of sr-ProhibitTimer used in LTE may lead to unnecessary long prohibit time for sTTI. 
Therefore, it is better to use separate sr-ProhibitTimer with proper values for SR on PUCCH and SR on sPUCCH, i.e. sr-ProhibitTimer is used to prevent SR on PUCCH and ssr-ProhibitTimer is used to prevent SR on sPUCCH.
Proposal 1. Confirm the working assumption that an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out. 
2.2
SR_COUNTER
The main purpose of SR_COUNTER is to trigger an RA procedure if SR transmission does not succeed for a certain number of times, i.e. dsr-TransMax. In current LTE, multiple SR configurations are supported in scope of PUCCH SCell, i.e., one for PCell and the other one for PUCCH SCell. However, the UE still rely on one SR procedure by using only one SR_COUNTER because we haven’t differentiated cells in CA. In other words, it was basically assumed that if SR transmission fails on one cell, it is likely that SR transmission fails on other cell as well.
In sTTI, a UE can be configured with multiple SR configurations with different TTI lengths. In this situation, we see some difference between different SR configurations. For example, the performance of sPUCCH might be worse than the performance of normal PUCCH. Therefore, failure of SR transmission on sPUCCH doesn’t necessarily mean that SR transmission on another PUCCH will be unsuccessful. Therefore, it would be reasonable to count SR transmission failure per SR configuration. If the UE is uses one SR_COUNTER, the UE may lose a chance to successfully transmit SR on normal PUCCH just because the UE fails at SR transmission on sPUCCH, which is inherently worse than normal PUCCH.
Therefore, we think that SR on PUCCH and SR on sPUCCH should have sufficient opportunities of transmission respectively. To achieve this purpose, SR_COUNTER should be used separately for SR on PUCCH and SR on sPUCCH, and dsr-TransMax should be separately.
Proposal 2. Confirm the working assumption that different SR_COUNTERs are used. 

Proposal 3. dsr-TransMax is configured for the separate SR_COUNTER respectively
In LTE, the UE triggers a RA procedure when the SR_COUNTER reaches a maximum value. However, with Proposal 1 and 2, it may not be necessary to trigger a RA procedure when reaching the maximum values for a SR configuration if there is on-going SR transmission on another SR configuration. The UE could receive an UL grant in response to the on-going SR transmission even if the maximum number is reached in a SR configuration.
Proposal 4. When SR_COUNTER reaches the maximum value, the UE triggers RA procedure only if there is no on-going SR transmission on another SR configuration.
2.3
SR cancellation
In the last meeting, RAN2 agreed on the SR cancellation as follows: 
· Like in legacy LTE, inclusion of a BSR in a MAC PDU for transmission cancel all pending SRs, no specification change needed for this.

However, according to TS 36.321 5.4.4 [2], the UE cancels all pending SRs not only when the UE includes a BSR in a MAC PDU but also when the UL grant can accommodate all pending data. We think the latter case should also be specified.
Proposal 5. Confirm that all pending SR(s) shall be cancelled when the UL grant(s) can accommodate all pending data available for transmission, like in legacy LTE.
2.4
Regular BSR triggering condition
In the last meeting, RAN2 agreed that a restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping while it is not yet decided the restriction is per logical channel, like in NR. In NR, RAN2 decided to have a SR restriction per logical channel and we think it is also sufficient for LTE. Therefore,
Proposal 6. SR configuration is provided per logical channel.
Given that SR restriction per logical channel is to indicate logical channel that triggers SR prior to sending BSR, we would like to check whether the current BSR trigger condition is sufficient to support this behaviour.
In current LTE, the UE triggers a regular BSR when:
-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG;

It means that the UE does not trigger a BSR when a data becomes available for a logical channel that has a lower priority than a logical channel that already has data available for transmission, even if those two logical channels are mapped to different SR configurations. For example in Figure 1, if UL data becomes available for LCH2 with P2 (lower priority) while there is already UL data for LCH1 with P1 (higher priority), currently the UE doesn’t trigger BSR, accordingly, the UE doesn’t trigger SR.
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Figure 1. An example of BSR triggering upon different SR configuration
However, we think the data for a lower priority logical channel should trigger a BSR in order to send SR by using the associated SR configuration. In other words, in Figure 1, we think the UL data for LCH2 should trigger BSR even if the priority of LCH2 is lower than priority of LCH1. Otherwise, the SR configuration which is mapped to lower priority logical channels, e.g., SR2 in Figure 1, would not be used properly.
Therefore, a new BSR trigger condition is required, which is, when UL data becomes available for a logical channel and there is no data available for transmission for any logical channels which are associated with the same SR configuration. 
Proposal 7. In order to support different SR configuration, a new BSR trigger condition is required, i.e. when UL data becomes available for a logical channel and there is no data available for any logical channels that are mapped to the same SR configuration.
3.
Conclusion
In this contribution, we discussed the separated SR parameters and SR configuration in details. And we propose the followings,
Proposal 1. Confirm the working assumption that an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out. 
Proposal 2. Confirm the working assumption that different SR_COUNTERs are used. 

Proposal 3. dsr-TransMax is configured for the separate SR_COUNTER respectively
Proposal 4. When SR_COUNTER reaches the maximum value, the UE triggers RA procedure only if there is no on-going SR transmission on another SR configuration.
Proposal 5. Confirm that all pending SR(s) shall be cancelled when the UL grant(s) can accommodate all pending data available for transmission, like in legacy LTE.
Proposal 6. SR configuration is provided per logical channel.
Proposal 7. In order to support different SR configuration, a new BSR trigger condition is required, i.e. when UL data becomes available for a logical channel and there is no data available for any logical channels that are mapped to the same SR configuration.
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