3GPP TSG RAN WG1 Meeting #83
R1-157271
Anaheim, USA, 16th - 20th November 2015
Source:
Ericsson

Title:
On CSI Measurements and Reporting in LAA 

Agenda Item:
6.2.3.4
Document for:
Discussion and Decision

1 Introduction
In RAN1#82bis, the following agreements were obtained regarding CSI measurements [1]:

Agreements:
· UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS

· FFS: CSI-RS configuration details

· FFS: Depending on the DRS design, the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement 
Agreements:
· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12

· FFS: Aperiodic subframe case

· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM

· Note that this does not preclude applicability to LAA of any CSI-RS enhancements in other Rel-13 WIs
In addition, power control aspects of both CRS and CSI-RS were discussed at RAN1 #82bis and some related working assumptions were made. In a companion paper for power control, we make proposals that are also relevant for this paper:

Proposal
· CSI measurements are only performed in the CSI reference resource 
· CSI measurements cannot be averaged across different CSI reference resources unless explicitly indicated by the eNB
In this contribution, we provide our detailed views on the above issues.
2 Discussion
The UE would need to know the presence of the CSI-RS and CSI-IM in a subframe in some manner such that the eNB is known to be transmitting at the same time. This discussion is associated with how the UE knows the expected number of DL subframes within an ongoing transmission burst, together with support of aperiodic CSI-RS/CSI-IM. These are two different sets of problems. For the first one we make the assumption that the CSI-RS/CSI-IM is always included in a transmitted DL subframe in which it is configured. Hence the UE only needs to detect whether the subframe is transmitted in general or not. The different options to identify whether the subframe has been transmitted are:

•
Option 1: No signaling is needed

•
Option 2: Signaling is carried in DL every subframe. 

•
Option 3: Signaling is carried in a subset of DL subframes (e.g. last subframe)
We have discussed these signaling options in more detail in an associated paper [2]. Regarding which solution to pick among these options, we refer to [2], where we indicate a preference for option 2 with the UE potentially being capable of using option 1 in addition. 

On top of this whether or not to support the case that CSI-RS/CSI-IM can be chosen to be present in a subframe even if it is a DRS subframe was targeted as a further study point for this meeting. We see very little benefit in general with such restrictions, and it will simply complicate the signaling design as the UE would need to be indicated whether or not the CSI-RS/CSI-IM is specifically present in the subframe. There is however one specific case that needs to be considered. That is, if DRS signaling is allowed to move around within the DMTC and it happens to collide with a CSI-RS/CSI-IM transmission. Furthermore, the configuration of the CSI-RS/CSI-IM uses REs that are in the same OFDM symbol as the PSS/SSS. Consequently the CSI-RS/CSI-IM resources will collide with the PSS/SSS and should according to the current specification not be transmitted. The question is whether the UE needs to be indicated in some way that a DRS transmission collided with the CSI-RS/CSI-IM transmission. For this discussion, it is important to keep in mind that not all UEs may share the same DMTC within a cell and hence may not be aware of the DRS transmission. This discussion point is further discussed within [2]. A similar problem is for CRS based CSI measurement and consequently the UE may not be able to determine if the CRS are transmitted within a DRS occasion or not. Hence it should be allowed for the UE to always make a CSI measurement independent of if the subframe is a DRS transmission or not.
Proposal

· CSI-RS/CSI-IM are allowed to be transmitted within a DRS occasion for the purpose of CSI measurements

· The UE determines that a DRS transmitted in subframe 1, 2, 3, 4, 6, 7, 8 or 9 collides with an CSI-RS/CSI-IM configuration that is not allowed to be transmitted by using signaling carried in every subframe that indicates the presence or absence of DRS.
· Aperiodic transmission of CSI-RS/CSI-IM is not supported except for collision between the CSI-RS/CSI-IM configuration and PSS/SSS
· CRS transmitted within the DRS are allowed to be used for CSI measurements
3 Conclusion

In this contribution CSI measurements for an LAA SCell were discussed and based on the discussion in the contribution, the following are proposed:
· CSI-RS/CSI-IM are allowed to be transmitted within a DRS occasion for the purpose of CSI measurements

· The UE determines that a DRS transmitted in subframe 1, 2, 3, 4, 6, 7, 8 or 9 collides with an CSI-RS/CSI-IM configuration that is not allowed to be transmitted by using signaling carried in every subframe that indicates the presence or absence of DRS.
· Aperiodic transmission of CSI-RS/CSI-IM is not supported except for collision between the CSI-RS/CSI-IM configuration and PSS/SSS

· CRS transmitted within the DRS are allowed to be used for CSI measurements
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