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1 Introduction
This document discusses following aspects: 
- CSI-RS and System information, paging, RACH response and fallback handling
- CSI-RS and PRS
- CSI-RS and MCH
2 Discussion
System information, paging, RACH response and fallback handling
In RAN1#63, following were agreed:
	· UE shall assume the following:

· CSI-RS transmission is performed full band 
· CSI-RS is not transmitted in special subframe in FS2

· CSI-RS is not transmitted in a subframe where the CSI-RS REs otherwise would collide with REs of PSS/SSS/PBCH/SIB1
· CSI-RS is not transmitted in potential paging subframes, i.e., cell-specific set of subframes which are semi-statically configured for paging by the system
· No UE performance requirements specified for the case of CSI-RS colliding with SIBx, x > 1



On the other hand, TS36.211 section 6.10.5.2 describes following:

	CSI reference signals shall not be transmitted

-
in the special subframe(s) in case of frame structure type 2,

-
when transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,
-
in subframes configured for transmission of paging messages. 


It seems what was agreed in RAN1#63 and what is captured in TS36.211 are different. The agreement in RAN1#63 is purely UE assumption. On the other hand, the description in TS36.211 rather restricts eNB behaviour. 
According to RAN1#63 agreement, following eNB behaviours are allowed.
1) CSI-RS is transmitted with collision with SIBs and paging. In such case, SIBs and paging should be lower coding rate or proper eNB configuration is required. Regardless of this eNB operation, UE shall assume no CSI-RS for rate matching of the reception for SIBs and paging. UE should use CSI-RS as if no conflict with system information or paging. 
2) CSI-RS is not transmitted on the PRB where SIBs and paging are sent. Then eNB should aware some degradation of the accuracy of reported CSI. On the other hand, UE still can use the CSI-RS is constant across the downlink system bandwidth for the measurement purpose.
So we propose the restriction is described based on UE assumption as UE shall assume no CSI-RS for SIBs and paging reception and UE shall assume no SIBs/paging for CSI measurement with CSI-RS. Note that SIBs and paging are indicated by the PDCCH located in the common search space.
As proposed in [1],  fallback operation for common search space around RRC reconfiguration of CSI-RS should be considered. As CSI-RS is not configured in every subframe, it could be possible not to schedule PDSCH around uncertain period of RRC reconfiguration in some case. On the other hand, following cases could be difficult to avoid such subframes or requires more latency. 
- TDD
- Time domain eICIC
- TDM subframe usage relay
- future introduction of CoMP

We think common search space method is useful to combat above cases. In addition, system information and paging can be also handled well because these are transmitted on common search space.
We propose to modify TS36.211 as following:
	CSI reference signals shall not be transmitted

-
in the special subframe(s) in case of frame structure type 2,

-
when transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,

-
in subframes configured for transmission of paging messages. 


We propose to add following is captured in section 7.1 in TS36.213
	A UE shall assume that CSI-RS are not present in resource blocks in which it shall decode PDSCH according to a detected PDCCH located in common search space.


For UE assumption on CSI measurement with CSI-RS, TS36.213 section 5.2 has following text. So we think no need to add anything.
	If CSI-RS is configured in a serving cell then a UE shall assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all subframes.


It seems still not so clear how UE report CSI corresponding to special subframe in TDD but it would be the topic on CSI reporting discussion.

The conflict between CSI-RS and PRS
On the conflict between CSI-RS and PRS, we think to allow following eNB operation is useful.
1. eNB ensures no conflict between CSI-RS and PRS by RRC level scheduling. This is sometimes difficult because positioning reference signals can be transmitted in 
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 consecutive downlink subframes.
2. eNB transmits PRS in CSI-RS configured subframe but eNB is aware of reduced accuracy on the CSI reporting.
3. eNB transmits CSI-RS in PRS configured subframe but eNB is aware of reduced accuracy on the PRS reporting.
On the other hand, to mandate UE to detect the dynamic difference between case 2 and case 3 is complex. We propose following is captured in the specification.
	A UE shall assume that CSI-RS does not overlap with positioning reference signals when UE uses CSI-RS. 

A UE shall assume that positioning reference signal does not overlap with CSI-RS when UE uses positioning reference signal.


The conflict handling between CSI-RS and MCH

On the conflict between CSI-RS and actual MBMS, we think the handling is similar to PRS. Following cases has pros and cons. Note that MCH is multi-cell transmission and it is difficult to adjust for one cell behaviour of CSI-RS.
1. eNB ensures no conflict between CSI-RS and MCH by RRC level scheduling and MCCH scheduling,
2. eNB transmits MCH without CSI-RS in MCH scheduled subframe but the network is aware of reduced accuracy on the CSI reporting.
3. eNB transmits CSI-RS without MCH in spite of MCCH indicate the transmission of MCH in this subframe. The other eNBs or cells in the same MBMS configuration send MCH in their corresponding cells. 
Similar to the conflict between CSI-RS and PRS, UE side detection between 2 and 3 is complex. So we propose following:

	A UE shall assume that CSI-RS does not overlap with MCH when UE uses CSI-RS. 

A UE shall assume that MCH does not overlap with CSI-RS when UE receives MCH.


3 Conclusion
On the handling of system information, paging, RACH response and fallback, we propose following:
	A UE shall assume that CSI-RS are not present in resource blocks in which it shall decode PDSCH according to a detected PDCCH located in common search space.


On the conflict between CSI-RS and PRS, we propose following:

	A UE shall assume that CSI-RS does not overlap with positioning reference signals when UE uses CSI-RS. 

A UE shall assume that positioning reference signal does not overlap with CSI-RS when UE uses positioning reference signal.


On the conflict between CSI-RS and MCH, we propose following:
	A UE shall assume that CSI-RS does not overlap with MCH when UE uses CSI-RS. 

A UE shall assume that MCH does not overlap with CSI-RS when UE receives MCH.
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