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1
Introduction
In LTE Rel-8, SRS periodicity and offset can be configured both on a per cell basis and on a per UE basis. Currently, there is no specification on the mutual interaction or restriction between cell-specific SRS periodicity and offset configurations and UE-specific SRS periodicity and offset configurations. As a result, it is possible that a UE-specific SRS transmission instance may not fall into cell-specific SRS subframes. This contribution addresses the issue and several options are listed. 
2
Discussion

2.1 Current Specification
In 36.211, Section 5.5.3.3, the cell specific subframe configuration period TSFC and the cell specific subframe offset ∆SFC for the transmission of SRS are specified. For instance, for FDD, the periodicity TSFC may take the values of {1, 2, 5, 10}ms. For each TSFC, there are some specific ∆SFC values defined such that cell-specific SRS subframes are the subframes satisfying:
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where ns is the slot index.

In 36.213, Section 8.2, the UE-specific SRS periodicity TSRS and SRS subframe offset Toffset are specified. The periodicity may take take values of {2, 5, 10, 20, 40, 80, 160, 320}ms. For instance, for FDD, the UE-specific SRS transmission instances are the subframes satisfying:

[image: image2.wmf]0

mod

)

10

(

SRS

SRS

=

-

+

×

T

T

k

n

offset

f


where nf is the system frame number, and kSRS is the subframe index within the frame. 

2.2 Issue of Non-Aligned Configuration
From the above, it is straightforward to see that it is possible that a UE-specific transmission instance may not fall into cell-specific SRS subframes, if the combination of the cell specific paramters {TSFC,  ∆SFC} and the UE specific parameters {TSRS, Toffset} are not carefully chosen by the eNB. A simple example is when TSFC is not divible by TSRS (e.g., 2ms vs. 5ms). Currently, the UE behavior under such non-aligned configurations is not specified in 36.213. Due to the potentially interference between SRS and PUSCH/PUCCH, the necessary reliable SRS transmissions, and the potential impact on implementation/testing, it is important to clarify the expected UE behavior. 
2.3 Several Options

Several options can be envisioned:
· Option 1: UE checks the combination of {TSFC,  ∆SFC} and {TSRS, Toffset}, and if there is at least one UE-specific SRS transmission instance not belonging to cell-specific SRS subframes, UE shall treat it as a mis-configuration, and shall not transmit any SRS for this non-aligned configuration.
· Option 2: Upon each UE-specific SRS transmission instance, the UE checks whether the instance belongs to cell-specific SRS subframes or not. If so, the UE transmits SRS as usual; otherwise, the UE drops the SRS instance in question (in a way similar to the handling of SRS colliding with, e.g., CQI)
· Option 3: UE never checks whehter there is a misconfiguration or not. It simply follows the UE-specific SRS transmission instances defined in 36.213 for SRS transmissions (it is up to eNB to ensure consistent configuration between cell-specific SRS subframes and UE-specific SRS transmission instances)
· Option 4: UE behavior not specified – it is up to UE implementation to choose option 1, option 2 or option 3.
Option 4 has no spec change.However, due to the unspecified UE behavior, the unexpected SRS transmissions from those UEs may cause undesirable interference, and moreover, from the eNB perspective, there exists ambiguities in UL operations, such as uncertainty in shortened PUCCH 1/1a/1b, whether CQI is dropped or not, whether the last symbol is used for PUSCH transmission or not, etc. Thus, option 3 is not preferred.
Option 1 or option 2 ensures consistent UE behavior and implementations. Option 1 and option 2 have similar UE implementation complexity. Option 2 has more flexibility in the sense that the UE treats the “non-aligned” SRS configurations similarly to the case of collisions in multiplexing different UL channels, and the effective SRS periodicity and/or sounding bandwidth for a UE may depend on the respective SRS configurations.
Option 3 does not necessarily need spec change, as currently, the specification of UE-specific SRS transmission instances in 36.213 can be interpreted as option 3, if the specification in 36.213 is not combined with 36.211 regarding cell-specific SRS subframes. If a misconfiguration is performed by an eNB, the eNB itself lives with the corresponding consequences.
Since Option 3 provides explicit UE behavior and has no spec impact, it is preferred.
3
Conclusions
In this contribution, we clarify some configuration issue in cell-specific SRS periodicity/offset and UE-specific SRS periodicity/offset. Several options are listed.  Option 3 is preferred, and it is recommended the following be captured in the meeting notes:
· It is up to eNB to ensure consistent configuration between cell-specific SRS subframes and UE-specific SRS transmission instances. From UE perspective, UE never checks whether there is a misconfiguration or not. Instead, it simply follows the UE-specific SRS transmission instances defined in 36.213 for SRS transmissions.
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