
3GPP TSG RAN WG1 meeting #63




 




        R1-106160
Jacksonville, USA, 15th–19th November, 2010
Agenda Item:
6.5.2. 
Source:
Huawei, HiSilicon
Title:
Aperiodic sounding using DCI format 0
Document for:
Discussion and decision 
1 Introduction

In RAN1#62bis it has been agreed to use one new bit explicitly to indicate aperiodic SRS activation in DCI format 0.  Remaining discussions aims to clarify when and how SRS parameters should be configured dynamically or semi-statically [1] using an additional code-point indicator. 
In this contribution we give motivations to enable configuration of some SRS parameters in a dynamic manner to override RRC configured ones. Moreover, we discuss how/which code-points could be used or reinterpreted to guarantee a proper function of dynamic aperiodic SRS using DCI format 0.
2 Motivation
When using aperiodic SRS, it has been agreed that several UE-specific layer 1 transmission parameters need to be defined such as: 
· Cyclic shift 

· Transmission comb

· Antenna port configuration

· Sounding bandwidth

· Frequency domain start position

· Hopping bandwidth,

Basically, these parameters are defined semi-statically by RRC signalling and can be overridden dynamically when it is needed to assure a proper functionality and required enough flexibility for aperiodic sounding in different scenarios. 
The main motivations to modify the RRC configured aperiodic sounding resources dynamically can be summarized as follows: 
· To ensure flexibility by improving the multiplexing capabilities between SRS transmission from different UEs (both aperiodic and periodic).
· To provide measurements to assist PUSCH transmission mode switching 
When the number of UEs increase in the cell, allocation of a unique set of available cyclic shift, combs and sounding bandwidth etc for multiple antenna UEs become more and more challenging and there is a risk that all subframes needs to be configured for potential SRS transmission to accommodate sounding from all UEs. Hence, a group of UEs may well be allocated the same set of RRC configured aperiodic sounding parameters. Therefore, to still allow for multiplexing sounding from UEs within this group, dynamic allocation is needed. 
The most important parameters to be defined dynamically are cyclic shift, transmission comb and the number of antenna ports. Enabling the allocation of these parameters dynamically will avoid possible collision and also enhance multiplexing between periodic and aperiodic sounding. This will result an improved usage of available sounding resources which is inline with dynamic design principle of aperiodic sounding.
In the PUSCH transmission mode (TM) 1, the single antenna port mode, the normal operation is to use also a single antenna port for SRS transmission. To assist a potential switch decision for switching to TM2, it is useful if the eNodeB can configure the UE to transmit a one shot multiple antenna port aperiodic SRS. This will give information about the MIMO channel to aid the mode switch decision. There could also be an equivalent need to sound the TM1 channel when operating in TM2. Therefore, the signalling of the number of antenna ports should also be included in the set of dynamically signalled parameters. 
There may also be beneficial to dynamically signal the resource allocation for the aperiodic sounding. For instance, when UE switches to the single antenna port it benefits from a higher transmission power compared to each antenna in TM2 and can therefore sound larger bandwidths for the same total output power. Therefore, it may also be beneficial to dynamically indicate the resource allocation.
Signalling of these dynamic parameters requires a number of bits in the uplink grant and therefore an empty UL grant is needed.  Further advantage of empty UL grant is the fact that one could perform aperiodic SRS triggering even where there is no data to be scheduled. In the case of cross-carrier scheduling, an empty uplink grant can be used to trigger sounding in an arbitrary component carrier (using CIF) without the need perform PUSCH transmission there. 
3 Operation 
3.1 Triggering of empty UL grant

We propose to choose a code-point which is not valid for PUSCH scheduling (invalid code-points) to trigger sounding without UL-SCH transmission. For example, combination of 
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 and NDI toggled compared to the previous subframe where this HARQ process was scheduled indicates implicitly that the grant is empty (no UL-SCH and no UCI). If this code point is detected, some of the RRC configured parameters shall be overridden by the dynamically signalled parameters discussed in the next section.

If this code-point is not detected and aperiodic SRS is triggered by the new bit, the UE shall follow all the RRC configured set of parameters for the aperiodic SRS transmission and the PUSCH transmission shall take place as normal. If the CIF field exists, it indicates the component carrier for both the aperiodic SRS and the PUSCH transmission.
3.2 Dynamically signalled parameters

We suggest the following dynamically signalled parameters in the empty uplink grant
· CS

· Transmission Comb

· Number of antenna ports ({1,2} or {1,4}) 
· TPC

· Temporary disabling of periodic SRS [2]
· CIF (if it exists)

· Resource allocation (PRB indication)

The cyclic shift/OCC information element (IE) can be reused from DCI format 0 to indicate the CS for antenna port 0. In the case of N>1 antenna ports, an incremental 8/N cyclic shift is used for the SRS between the antenna ports for maximal CS separation.  
The TPC is important also in the empty UL grant in case of infrequent PUSCH transmission.

The CIF, if it exists, is used in the empty grant to indicate the component carrier for which this aperiodic SRS is triggered. Resource allocation of DCI format 0 (i.e. Uplink resource allocation type 0) can be reused to indicate the transmission bandwidth and frequency domain start position for the aperiodic SRS. For transmission comb and antenna port information some information elements (e.g. aperiodic CQI request, Frequency hopping flag, etc.)  can be reinterpreted for indication respectively. 
The temporarily disabling of periodic SRS is discussed in [2], and can e.g. be signalled using the padding bit.

4 Conclusion
In this contribution, we discussed the necessity to dynamically override a subset of the RRC configured aperiodic SRS parameters such as cyclic shift, comb, number of antenna ports and the resource allocation by the use of empty UL grant.
We propose to use 
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and NDI toggled to indicate that the following parameters are dynamically configured:

· CS

· Transmission Comb

· Number of antenna ports ({1,2} or {1,4}) 

· TPC

· Temporary disabling of periodic SRS [2]

· CIF (if it exists)

· Resource allocation (uplink RA type 0) 
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