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1. Introduction
In Rel-10, a new trigger type for SRS i.e. type 1 triggered SRS has been introduced by RAN1, which is dynamically triggered by DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C for TDD [1]. In this contribution we give our analysis on how to handle the type 1 triggered SRS resources at TAT expiry and D-SR failure.
2. Discussion
In the current specifications [2] [3], the handling of SRS resources at TAT expiry and D-SR failure has been originally specified to cover only the type 0 triggered SRS, i.e. the periodic SRS, as it was the only SRS type specified in Rel-8/9. In Rel-10, type 1 triggered SRS has been introduced by RAN1 and so the UE’s actions on how to handle type 1 triggered SRS resources at TAT expiry and D-SR failure should be also specified in the relevant specification. In the current specifications, the UE’s action is to release type 0 triggered SRS resources at TAT expiry and D-SR failure. However, considering that type 1 triggered SRS has different features compared to type 0 triggered SRS, we propose that RAN2 should consider how to handle the type 1 triggered SRS resources at TAT-expiry and D-SR failure.
Proposal 1: RAN2 should discuss and specify how to handle the type 1 triggered SRS resources at TAT-expiry and D-SR failure.
The type 0 triggered SRS have the features below:
(1) The type 0 triggered SRS is transmitted in subframes where the SRS resources have been configured
(2)  The type 0 triggered SRS resources assigned to UEs are dedicated resources for each UE.
For feature (1), RAN2 has decided that the type 0 triggered SRS resources are released after the TAT expiry and D-SR failure, in order to prohibit transmission on the non-sync uplink channel, and hence avoiding intra-cell UL interference. For feature (2), RAN2 has decided that the type 0 triggered SRS resources are released after the TAT expiry and D-SR failure, in order to avoid inefficient resource usage.
However, since we think that type 1 triggered SRS has different features as compared to type 0 triggered SRS, RAN2 may consider that the type 1 triggered SRS resources could be kept after TAT expiry and D-SR failure. More specifically, the features are:
(1) The type 1 triggered SRS can only be transmitted after receiving a request from the eNB
(2) The type 1 triggered SRS resources assigned to the UEs are semi-dedicated, i.e. those resources can    be shared by more than one UE.
For feature (1), we can say that the UE shall not transmit type 1 triggered SRS autonomously and so there will be no interference to other UEs in the case where the type 1 triggered SRS resources are kept after TAT expiry and D-SR failure. In addition, for feature (2), we can say that the impact on resource usage is marginal in the case where the type 1 triggered SRS resources are kept after TAT expiry and D-SR failure.
Observation1: It is acceptable to keep the type 1 triggered SRS resources at TAT expiry and D-SR failure.
After TAT expiry or D-SR failure, in case of UL data transmission, RA procedure has to be performed in order to resume the UL synchronisation. When the RA procedure is successfully completed, the eNB needs to reconfigure the dedicated type 0 triggered SRS resources for the UE via RRC signalling. Then after the reconfiguration, the type 0 triggered SRS will be transmitted in the first UE-specific subframe at the earliest opportunity. So during these periods, eNB can not obtain the accurate UL channel condition of the UE in order to schedule UL data. Considering that type 1 triggered SRS has been introduced to enhance the UL channel quality estimation, if the UE keeps type 1 triggered SRS resources at TAT expiry and D-SR failure, eNB can quickly estimate the UL channel quality by requesting UE to transmit type 1 triggered SRS immediately after the UL synchronisation resumes.
Observation 2: Keeping the type 1 triggered SRS resources at TAT expiry and D-SR failure could improve the efficiency of UL scheduling because the eNB can quickly estimate the UL channel quality by requesting the UE to transmit type 1 triggered SRS immediately after the UL synchronisation resumes.
In the light of above analysis, we propose:  
Proposal 2: Keep the type 1 triggered SRS resources at the TAT expiry and D-SR failure.
3. Specification impact
In the current MAC specification [2], MAC shall “notify RRC to release PUCCH/SRS” at TAT expiry and D-SR failure. And in the current RRC specification [3], upon receiving a PUCCH/ SRS release request from lower layers, UE shall only release the type 0 triggered SRS resources. So, with the current specifications, the type 1 triggered SRS resources shall not be released at TAT expiry and D-SR failure. 
Observation 3: Type 1 triggered SRS resources are kept after TAT expiry and D-SR failure with the current specification.
If Proposal 2 is agreed, Observation 3 indicates the current specifications have captured this agreement and nothing is broken from the specification point of view even if no correction on the current specifications is made. So we propose that: 

Proposal 3: If Proposal 2 is agreed, no corrections for the current MAC and RRC specifications are required.
If Proposal 2 is not agreed, Observation 3 indicates that a change to the current specifications is required. Considering that notifying RRC to release type 1 triggered SRS at TAT expiry and D-SR failure could be covered by the text: “notify RRC to release PUCCH/SRS” which is already present in the current MAC specification, then only a change to the current RRC specification is needed. So we propose that:
Proposal 4: If Proposal 2 is not agreed, releasing type 1 triggered SRS resources upon receiving PUCCH/SRS request should be added in the current RRC specification.
If proposal 4 is agreed, the corresponding CR is provided in [4].
4. Conclusions
This contribution gives our analysis on the type 1 triggered SRS resources at TAT expiry and D-SR failure and proposes that:

Proposal 1: RAN2 should discuss and specify how to handle the type 1 triggered SRS resources at TAT-expiry and D-SR failure.
Proposal 2: Keep the type 1 triggered SRS resources at the TAT expiry and D-SR failure.
Proposal 3: If Proposal 2 is agreed, no corrections for the current MAC and RRC specifications are required.
Proposal 4: If Proposal 2 is not agreed, releasing type 1 triggered SRS resources upon receiving PUCCH/SRS request should be added in the current RRC specification.
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