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1 Introduction
During RAN1#64 meeting, all the remaining aspects of dynamic aperiodic SRS were almost concluded [1], while the following two minor issues were still open.
· The set of {2, 5,10}ms  is supported for UE-specific A-SRS periodicity 
· Periodicity of 20 is FFS

· The support of 2ms for TDD can be revisited if problem is identified later

· For TDD, whether the triggering bit is always present in format 2C or could be configured with a bit that is common with format 0, 1A, 2B?
Additionally, from RAN4’s LS response [2] it was confirmed that simultaneous SRS transmission on more than one carrier can be supported in Rel-10, and then  one agreement for aperiodic SRS triggering made before seems to be revised as spotted in email reflector.
This contribution gives our views on the remaining issues of aperiodic SRS.
2 Discussion
2.1 Ambiguity of Aperiodic SRS transmission timing in UpPTS
Based on the current agreements, UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying 
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. However, given one shot SRS transmission per trigger, ambiguity exists in TDD when there are two SRS symbols in UpPTS configured for aperiodic SRS transmission and the UE is configured with  SRSConfigurationIndex = 0 for A-SRS. For example, when UE detect the A-SRS triggering request in subframe 5 or 7, it is ambiguous on which symbol in UpPTS the UE should transmit A-SRS since only one shot is supported. 
To solve the ambiguity, it was proposed in [3] that UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n within frame 
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 of serving cell c shall commence SRS transmission in the first subframe satisfying 
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. However, by this solution, the ambiguity problem is not completely resolved: in case of A-SRS is triggered in subframe 5, both 
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 can satisfy the proposed timing relation equation, so ambiguity problem still occurs. 
In [4][5], there are some more solutions proposed to avoid this ambiguity, such as indicate one of the symbols in UpPTS for aperiodic SRS by RRC signalling, or all the symbol(s) in UpPTS for sounding, or implicit signaling via SRS parameters. For simplicity, we propose that the predefined symbol of UpPTS can be applied for A-SRS. To exploit the SRS resource more effectively, the symbol assigned to a UE can be tied with the subframe index (n) in which detect the A-SRS request. We propose to modify the corresponding part in the specification as follow:

A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying 
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 for TDD with 
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 and with SRSConfigurationIndex = 0 , 
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 for TDD with 
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 and with other configuration except SRSConfigurationIndex = 0 ,
where for FDD 
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 is the subframe index within the frame 
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 is defined in Table 8.2-3, and for TDD 
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Proposal 1: To solve the ambiguity of Aperiodic SRS transmission timing in UpPTS, the predefined symbol tied with the subframe index can be applied for A-SRS transmission.
2.2 Need for indicating A-SRS transmission on multiple CCs by a single DCI format 4
At last meeting, it was confirmed that simultaneous SRS on more than one carrier can be supported in Rel-10 from RAN4’s LS response [2]. Provided that RAN1 also agrees on simultaneous A-SRS transmission on multiple CC, the previous agreement that UE is not expected to receive multiple triggering for the same A-SRS transmission opportunity can be revised to “UE is not expected to receive multiple triggering for the same A-SRS transmission opportunity within same CC”. However, we do not think this can conclude the need to trigger aperiodic SRS transmission on multiple CC using one UL grant, in particular the DCI format 4, considering the following:

· It has been agreed in RAN2 that the SRS is not transmitted on deactivated CC. On activated CCs, every CC has own grants, the A-SRS can be triggered by those grants on a need basis. 

· Every CC has independent aperiodic /periodic SRS configuration. A-SRS can be seen as complementary mechanism to Periodic SRS only when necessary and should be used in conjunction with periodic SRS.  It is not essential to trigger aperiodic SRS to satisfy the need of long-term channel estimation as P-SRS can satisfy those purposes. In our view, the aperiodic SRS should be mainly used only in case of traffic transmission, in particular, UL MIMO transmission and every activated CC may have different need of A-SRS as per independent SRS configuration. So it is not always suitable to trigger multiple CC’s A-SRS transmission by a single UL grant. It is acceptable that the initial scheduling on a certain CC is conservative. And the possible configured periodic SRS would be transmitted once a CC is activated, which can provide the information for initial scheduling. After initial scheduling, the A-SRS can be triggered by this CC's own grant. So there is also no strong need to trigger A-SRS on one activated CC before scheduling via other CC's grant.  A simpler triggering mechanism is preferred before the benefit of cross-CC triggering is justified.

Proposal 2: In case of SRS transmission on multiple CCs, it should be the baseline that aperiodic SRS on each CC is triggered by each CC’s own UL/DL grant respectively. Cross-CC aperiodic SRS triggering is not considered in R10. 

2.3 A-SRS triggering bits for DCI format 2B&2C in TDD
After RAN1 #64 meeting, there is an email discussion on the need of A-SRS triggering bits in DCI format 2B &2C for TDD. Some agreements were reached as below:
For TDD, 1bit A-SRS triggering for 2B, 2C;

·        A common RRC-configured A-SRS triggering bit for formats 0, 1A and 2B,

·        DCI formats 1A, 2B and 2C all trigger the same set of A-SRS parameters (set 5)
However, there is no consensus on whether the triggering bit is always present in format 2C or could be configured  with a bit that is common with format 0, 1A, 2B. In our opinion, since format 2C is a new DCI format in Rel-10, we prefer the A-SRS triggering bit should always be present in the format 2C for TDD.
Proposal 3: Since format 2C is a new DCI format in Rel-10, we prefer the A-SRS triggering bit should always be present in the format 2C for TDD. 

3 Conclusion
In this contribution, we further provide our views on the remaining issues of aperiodic SRS. In particular, we propose:
1. To solve the ambiguity of Aperiodic SRS transmission timing in UpPTS, the predefined symbol tied with the subframe index can be applied for A-SRS transmission.
2. In case of SRS transmission on multiple CCs, it should be the baseline that aperiodic SRS on each CC is triggered by each CC’s own UL/DL grant respectively. Cross-CC aperiodic SRS triggering is not considered in R10.
3. Since format 2C is a new DCI format in Rel-10, we prefer the A-SRS triggering bit should always be present in the format 2C for TDD.
References

[1] “Draft Report of 3GPP TSG RAN WG1 #64 v0.2.0”, 3GPP TSG RAN WG1 Meeting #64
[2] R4-111587, “Reply LS on Simultaneous SRS on more than one carrier”
[3] R1-111150, “Clarification on timing of aperiodic SRS”, CATT
[4] R1-110641, “Remaining details on SRS transmission”, Ericsson
[5] R1-105175, “Aperiodic SRS transmission in UpPTS”, CATT


































3
2

_1365503256.unknown

_1365505602.unknown

_1365505732.unknown

_1365505749.unknown

_1365505760.unknown

_1365505636.unknown

_1365503322.unknown

_1365503340.unknown

_1365503271.unknown

_1365493823.unknown

_1365493826.unknown

_1365493827.unknown

_1365493828.unknown

_1365493825.unknown

_1365493821.unknown

_1365493822.unknown

_1360357001.unknown

