3GPP TSG-RAN WG1 #62bis


    R1-105211
Xi’an, China, Oct 11th - 15th, 2010
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Remaining Issues for Dynamic aperiodic SRS
Agenda Item:
6.5.2.1
Document for:
Discussion
1. Introduction
In RAN1#62, the following agreements on dynamic SRS configuration were reached: 
· Rel-8 (time/frequency/code) SRS resources are re-used for aperiodic sounding

· Cell-specific SRS configuration parameters are applicable to both periodic and aperiodic sounding

· Aperiodic sounding using Rel-8 SRS resources is transmitted in cell-specific SRS subframes 

· UE-specific SRS configuration parameters such as SRS bandwidth, starting position, transmission comb, and cyclic shift could be different between periodic and aperiodic sounding

· A UE shall commence aperiodic SRS transmission in subframe n+k (k(4) upon detection of a positive SRS request in subframe n

Remaining issues for one-shot aperiodic SRS using UL grant:

· Support of multi-antenna port SRS 
· SRS for all the configured transmit antenna ports should be transmitted within one SC-OFDM symbol of the same subframe. 
· Both CS and Comb could be used for multiplexing different antennas
· Further discussion needed to see if we can narrow down the configuration parameters
· The SRS transmission bandwidth and frequency RB positions are the same for all antenna ports
· Detailed signalling for aperiodic SRS for the single CC case, assuming UL data is scheduling

· Number of states needed in the PDCCH grant for triggering/configuration

· DCI format for single-port transmission:  {2,4,10}states

· DCI format for MIMO transmission: {2, 4, 18}states

· More discussion needed to decide on one set of states

· Potential list of the parameters to be configured: CS, Comb,  BW position, Transmission BW, hopping

· Partitioning of configuration parameters between RRC and PDCCH grant

· FFS

The other remaining issues are the support of multi-shot SRS in Rel-10 at least for power limited UEs [3], the aperiodic triggering through DL grant [2], and the support of group triggering using DCI format 3.  
This contribution discusses all remaining issues of aperiodic SRS.  
2. Discussion of remaining issues for aperiodic SRS
2.1. Support of aperiodic one-shot SRS with multiple antenna ports
It was agreed in RAN1#57 to reuse the Rel-8 principles of CS partition and IFDM separation for periodic SRS multiplexing with multiple antenna ports.  It was agreed that SRS for all the configured transmit antenna ports should be transmitted within one SC-FDMA symbol of the same subframe.  Although the aperiodic and periodic RS could have different resource configurations, the multiplexing principle should remain the same.  We do not see a strong motivation to narrow down the configuration parameters for multi-antenna SRS.   
Furthermore, the different CSs / comb-indices for the different antenna ports should be configured by RRC signalling. No additional bits are needed in the DCI message for this purpose. 
2.2. Detailed signalling for aperiodic one-shot SRS for the single CC case

The current RRC signalling [5] for periodic SRS configuration consists of the following parameters: 

· Common Configuration -

· SRS Bandwidth

· SRS Subframe 

· UE-Specific Configuration 

· SRS Bandwidth

· SRS hopping bandwidth

· Frequency domain position

· Duration

· SRS configuration index for  subframe offset indication
· Transmission Comb

· Cyclic Shift

The same principle should apply for aperiodic SRS, which should use the same set of RRC parameters as for Rel-8 SRS.  Therefore for one-shot SRS, only 2 states (1 bit) are needed in the DCI message to trigger the aperiodic SRS transmission. 
2.3. Detailed signalling for aperiodic one-shot SRS for the multi-CC case

This was addressed in [7]. We propose that for the multi-CC case, the SRS request field in the UL grant should use 2 bits, allowing dynamic control of which UL CCs transmit the aperiodic SRS:

· One value of the SRS request field triggers an aperiodic SRS transmission on the UL CC for which the UL grant is provided. 

· One value of the SRS request field triggers aperiodic SRS transmission for all the activated (or configured?) UL CCs. 

· One value of the SRS request field can be used to denote no aperiodic SRS triggers at all.

· The other value(s) of the SRS request field can be assigned by RRC signalling to correspond to subsets of the configured UL CCs.

The additional 2-bit field could be present in all uplink grant messages, including DCI format 0. This would mean that the DCI Format 0 for Rel-10 UEs would be slightly larger than for Rel-8 UEs. On the other hand, if it is desired to keep the DCI Format 0 for Rel-10 UEs the same size as for Rel-8 UEs, the additional bits could be included in DCI Format 0 only when it is in the UE-specific search space (similar to the CIF field). In this case, the DCI Format 0 in the common search space would trigger aperiodic one-shot SRS on all the configured UL CCs. 
2.4. Multi-shot SRS 

Multi-shot SRS is still FFS.  SRS is used for UL channel state estimation for MCS and precoding vector selection for each subband.  The MCS selection is based on the long term average of the channel quality.  A single SRS transmission would not provide the desired long term average of the channel quality.   If only one-shot SRS is supported, it requires a grant to trigger the aperiodic SRS transmission every time.  The scheduling grant might not be available at the time when the eNB would like to use the SRS for UL channel state estimation.  One way is send an empty grant (no PRB allocation) just to trigger SRS, but  this would increase the overhead on the PDCCH.  The alternative is for the eNB to delay the SRS until a grant is available.  This would lead to increased complexity of filter design for channel quality estimation.   Since the use case of dynamic aperiodic SRS is for high-rate traffic arrival with long idle periods, it is more efficient to support multi-shot SRS transmission.  The duration and period of multi-shot SRS transmission could be configured by RRC in the initial configuration of aperiodic SRS.  One-shot SRS would be a special case of aperiodic SRS configuration.  
2.5. Support of aperiodic triggering by DL grant 
The dynamic SRS resource allocation also allows the eNB to configure the SRS based on the need of UL scheduling when UL transmission is infrequent.  The eNB could also trigger the aperiodic SRS transmission to obtain additional channel information, which could be used for UL transmission and DL transmission using channel reciprocity for TDD, or long term channel correlation matrix estimation for both TDD and FDD.   Thus, the control signaling for triggering SRS needs to be fast.  Supporting aperiodic SRS triggering through DL grant would minimize the overhead on the PDCCH, give more flexibility to the eNB and reduce the complexity in the filter design for channel quality estimation.  
2.6. Support of group triggering
Group triggering of aperiodic SRS transmissions would allow triggering of a group of SRS transmissions for multiple component carriers from a UE or multiple UEs with a single command.  Group triggering would minimize the control channel overhead.  However, it would also increase the UE complexity and the system design.  To trigger multi-carrier SRS transmission from a UE, the group triggering mechanism would be complicated since a grant (regardless of whether it was an UL grant or a DL assignment) is associated with one component carrier.  Group triggering for multiple UEs requires including the triggering control signaling in the group DCI format, such as DCI format 3 and 3a for power control.   TPC-PUSCH-RNTI is used to scramble the DCI format 3/3a. The TPC-PUSCH-RNTI might not be feasible as the RNTI used for SRS group triggering since associated configuration.   Thus, we do not recommend the support of group triggering in Rel-10.  
3. Conclusions

In this paper, we analyze the remaining issues of system design to support aperiodic SRS.  We propose:
· Reuse Rel-8 principle of CS partition and IFDM separation for aperiodic one-shot SRS with multi-antenna ports; no need to narrow down the configuration parameters compared to Rel-8.
· The different CSs / comb-indices for the different antenna ports should be configured by RRC signalling. No additional bits are needed in the DCI message for this purpose.
· Reuse Rel-8 SRS configuration parameters in RRC signaling for aperiodic SRS; use 2-state (1 bit)  triggering for one-shot SRS in DCI message.  

· Use 2 bits in DCI message to trigger one-shot SRS for multiple CCs. 

· One value of the SRS request field triggers an aperiodic SRS transmission on the UL CC for which the UL grant is provided. 

· One value of the SRS request field triggers aperiodic SRS transmission for all the activated (or configured?) UL CCs. 

· One value of the SRS request field can be used to denote no aperiodic SRS triggers at all.

· The other value(s) of the SRS request field can be assigned by RRC signalling to correspond to subsets of the configured UL CCs.

· The DCI Format size is extended to accommodate the 2-bit field, either always or just in the UE-specific search space. 

· If the DCI format size is only extended in the UE-specific search space, aperiodic SRS request in the common search space triggers SRS on all configured UL CCs simultaneously. 

· Support multi-shot SRS with the duration and period configured by the RRC signalling in the initial aperiodic SRS configuration.  

· Support aperiodic triggering by DL grant. 

· No support of group triggering in Rel-10.  
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