3GPP TSG-RAN1 #62
R1 -104881
Madrid, Spain, 23rd - 27th August, 2010
Agenda Item:
6.5.2.1
Source: 
Fujitsu

Title: 
Consideration for aperiodic sounding for LTE-Advanced system
Document for:
Discussion
1. Introduction
At RAN1 #61b meeting, several aspects of dynamic aperiodic SRS were discussed and one way forward has been agreed as a starting point at RAN 62 meeting [1]. There are still many remaining issues for further investigation. In this contribution, we share our views on details of aperiodic SRS triggering and SRS resource enhancement.

2. Triggering aperiodic SRS

In RAN1 #60bis, it was agreed dynamic SRS transmissions are triggered at least by PDCCH UL grants but the details of how to trigger aperiodic SRS is still open. 
There are two different ways to trigger aperiodic SRS, i.e., with PUSCH grant by 1 bit or without PUSCH grant where the whole DCI is used to configure the dynamic SRS transmission parameters. Triggering with PUSCH grant only by 1 bit restricts the flexibility for the configuration of the dynamic SRS. The dynamic SRS transmission parameters can only be semi-statically configured by RRC. While triggering without PUSCH grant can configure flexible SRS parameters different from RRC configuration. It is beneficial especially when the resource of dynamic SRS is multiplexed with the periodic SRS.

In order not to increase the blind decoding attempts, it is preferable to align the DCI payload size for SRS configuration with the existing DCI format 0 or/and newly designed DCI format for UL MIMO. For both cases, the identifier is needed to distinguish the type of DCI format with the same size. In the case of DCI format 0, several solutions were proposed to use padding bits or unused code points in DCI format 0 [2]

 REF _Ref268506843 \r \h 
 \* MERGEFORMAT [3]

 REF _Ref268506844 \r \h 
 \* MERGEFORMAT [4]. Considering that using existing padding bits will probably increase the false detection and the usage of a padding bit is still open, e.g. for uplink non-contiguous resource allocation, it is preferable to use unused code points as the identifier. Thus, we propose to use unused code points of resource allocation filed in DCI format 0. For all typical system BW configurations, at least 8 code points in resource indication value (RIV) is reserved, as shown in Table 1. A straightforward way is to use ‘all 1’ of RIV to indicate the DCI is for dynamic SRS resource configuration. However, for full configuration of the SRS parameters, the payload of DCI 0 is too small to flexibly configure dynamic SRS in some cases. To further save the bits, we propose to just use some part of RIV bits as the identifier. For example, 9 bits are used as RIV for 5MHz BW case, with code points 384~511 not used in existing DCI format 0. In this case, ‘11’ on MSB of RIV instead of ‘all 1’ is proposed to indicate the DCI for dynamic SRS resource configuration, and the remaining 7 bits can be redefined for the dynamic SRS resource parameters. Then up to 11 bits are saved for all system BWs. Table 2 gives examples of proposed scheme. 
Table 1  unused codepoints in RIV
	
	1.4 MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Unused codepoints 
	11
	8
	187
	773
	1246
	3142


Table 2 codepoints used as the identifier 
	
	1.4 MHz
	3MHz
	5MHz

	DCI for SRS configuration without PUSCH 
	11XXX
	1111XXX
	11XXXXXXX

	
	10 MHz
	15 MHz
	20 MHz

	DCI for SRS configuration without PUSCH 
	11XXXXXXXXX
	11 XXXXXXXXXX
	11 XXXXXXXXXXX


3. SRS Resource Enhancements

There are two different ways to increase the SRS resource capacity. One is to extend existing periodic SRS resource in Rel.8 system including the comb value and the cyclic shifts (CS) value [5]. The other one is to introduce new resource for aperiodic SRS, including the spare CS and/or the OCC cover codes to transmit the SRS multiplexed with either the DMRS or one SC-FDMA symbol for PUSCH [6].

Although the extension of comb and CS value is a simple solution to multiplex the new SRS for LTE-Advanced system with the existing Rel.8/9 signals, the impact on sounding performance for the Rel.8 UEs should be well investigated, e.g. for large-delay spread channels. Thus, we prefer to use new resource for aperiodic SRS, considering the minimum impact on sounding performance for the Rel.8 UEs and the acceptable overhead. 

As for new resource for aperiodic SRS, two alternatives of resources allocation schemes are described here. In Figure 1, SRS is multiplexed with DMRS in symbol #3 and/or symbol #10 using different cyclic shift and/or OCC.  Because of the co-existing of both DMRS and SRS, the transmission power of symbol #3 and/or symbol #10 will be larger than that of the DMRS-only symbols.  The maximum power for SRS transmission depends on the power head room of the PAs. In Figure 2, one SC-FDMA symbol for PUSCH is taken away for the transmission of dynamic aperiodic SRS.  The SRS overhead is larger than that of alternative 1 and Rel.8/9.  But the maximum power for SRS transmission is larger than that of alternative 1 so that the channel estimation is more accurate than the previous one.  For both alternatives, same receivers for SRS active subframe and SRS de-active subframe for up-link transmission are applied.
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Figure 1: Alternative I, Multiplexing with DMRS using different CS
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Figure 2: Alternative II, Using PUSCH resources

Conclusions
Based on the discussion above, our proposals are,

· Support using partial bits of RIV to indicate whether the DCI is for dynamic SRS configuration.
· Support using the spare cyclic shifts and/or the OCC cover codes to transmit SRS multiplexed with either the DMRS or one SC-FDMA symbol for PUSCH.
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