3GPP TSG RAN WG1 Meeting #63bis
R1-110222
Dublin, Ireland, 17th – 21st January, 2011
Title: 
Triggering of Aperiodic CSI with Carrier Aggregation in Common Search Space
Source: 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agenda Item:
6.2.1
Document for: 
Discussion/Decision
1. Introduction

In RAN1 #63 and the following email discussions, the triggering of aperiodic CSI with carrier aggregation was agreed,
· If carrier aggregation is configured, aperiodic CSI request field contains 2 bits (1 bit is added to the DCI format in the UE-specific search space (USS))

· "00" state indicates no CSI is triggered

· "01" state indicates trigger for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report

· "10" meaning is configured by RRC

· "11" meaning is configured by RRC
· In the common search space (CSS), only a single bit for aperiodic CSI triggering is available:
· "0" state indicates no CSI is triggered

· "1" state is FFS.

The discussion on the exact triggering mechanism when the CSI reported is requested in the CSS was initialized on the RAN1 email reflector.  It was considered in terms of efficiency, flexibility, fallback operation and RRC-signalling overhead.  
In this contribution, we discuss the triggering mechanism of aperiodic CSI in CSS taking into account the potential issue of duplicated CSI transmission due to simultaneous triggering via the USS and CSS if the definitions of the aperiodic CSI request fields differ between the USS and CSS.
2. Discussion 

According to the email discussions, the proposed solutions for the definition of state "1" for aperiodic CSI triggering in the CSS were summarized as follows,

· Solution 1: "1" meaning is configured by RRC, independently from the configuration for the UE-specific search space;
· Solution 2: "1" meaning is identical to the meaning of state "11" in the UE-specific search space;
· Solution 3: "1" state indicates trigger for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report;
· Solution 4: "1" state indicates trigger for all activated DL CCs.
Note that it could happen that the UE receives several UL grants for multiple component carriers (CCs) simultaneously.  In this case, it is possible that CSI for one or more DL CCs is duplicated (i.e. transmitted on multiple UL CCs simultaneously). In the case that all UL grants are transmitted in the same search space, it is straightforward to avoid such duplication by setting a non-zero trigger in not more than one of the grants.  However, in some cases, some UL grants may be transmitted in the USS and others in the CSS.  For example, if CC1 and CC2 are configured with cross-carrier scheduling and CC3 is configured without cross-carrier scheduling, then the UE may receive one UL grant in USS of CC1 and another UL grant in CSS of CC3.  In this case, it duplication may be harder to avoid if the definitions of the aperiodic CSI request fields in the USS and CSS are different. 
The multiple UL grants may be guaranteed to have the same configuration of aperiodic CSI triggering to avoid the triggering confusion at the cost of triggering flexibility.  However, if it is allowed to configure different aperiodic CSI requests in multiple UL grants, one of two obeying methods may be considered in order to minimise duplication of CSI between different PUSCHs,
· Method I: trigger for the DL CCs which are indicated in only one of multiple UL grants, 
· Method II: each PUSCH grant triggers CSI for its own combination of DL CCs - i.e., the grants are handled completely independently. 

In Table 1, we discuss the different triggering mechanisms in CSS for each of these two obeying methods.

Table 1: Comments on the obeying methods of multiple UL grants
	
Definition 
of Aperiodic 
CSI Triggering in CSS
	Obeying Method I
	Obeying Method II

	Solution 4
	Obeying UL grant in USS is more flexible than obeying the one in CSS.
	Equivalent to obeying the UL grant in CSS, which is less flexible.

	Solution 3
	Obeying UL grant in USS is more flexible than obeying the one in CSS.
	This triggering is the most flexible.  

	Solution 2
	If the aperiodic CSI triggering in USS is not state "11", it is presumably because a different combination of CCs is desired; therefore it is better to follow the USS trigger.
	The triggering in CSS has limited flexibility if the state "11" does not indicate trigger for all activated DL CCs in USS, since it may not indicate trigger for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report.

	Solution 1
	It is unclear which trigger should take precedence.
	This triggering is the most flexible.  


Based on the above analysis, we propose that Solution 3 is adopted, i.e. the "1" state triggers CSI for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report.

In addition, we propose that in the case of multiple UL grants, each trigger is handled independently - i.e. each PUSCH carries the CSI triggered in its own grant, with no modification in case of duplication.
3. Conclusions

In this contribution, we discuss the triggering mechanisms for aperiodic CSI reporting in CSS.  
We propose to adopt Solution 3, i.e. the "1" state in the CSS triggers CSI for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report.

In addition, we propose that in the case of multiple UL grants, each trigger is handled independently - i.e. each PUSCH carries the CSI triggered in its own grant, with no modification in case of duplication.
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