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1. Introduction

In email discussion [86b-10] after RAN1#86bis meeting, the following conclusion is made on QCL issues for aperiodic and multi-shot NZP CSI-RS for eFD-MIMO:
	Conclusion:
· For QCL indication on DMRS to aperiodic NZP CSIRS, until RAN1#87 decide first in TM10 whether aperiodic NZP CSIRS can be configured with UEs configured with QCL Type B. Note aperiodic NZP CSIRS can be configured with UEs configured with QCL Type A. For UEs configured with QCL Type B (if supported), down-select between

· Alt.1: UE is not expected that aperiodic NZP CSIRS is indicated in PQI for QCL purpose with DMRS

· Alt.2: Aperiodic NZP CSIRS can be indicated in PQI for QCL purpose, and follow legacy QCL assumption. Note: Periodic NZP CSI-RS can also be indicated for QCL purpose.

· For QCL indication on DMRS to ‘multi-shot’ NZP CSIRS, until RAN1#87 decide first in TM10 whether NZP CSI-RS activation/deactivation can be configured with UEs configured with QCL Type B. Note NZP CSI-RS activation/deactivation can be configured with UEs configured with QCL Type A. For UEs configured with QCL Type B (if supported), down-select between

· Alt.1: UEs configured with NZP CSI-RS activation/deactivation do not expect that NZP CSIRS that is activated/deactivated is indicated in PQI for QCL purpose with DMRS

· Alt.2: NZP CSIRS configured for activation/deactivation can be indicated in PQI for QCL purpose, and follow legacy QCL assumption. Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.




In this contribution, we further discuss how to resolve the above identified issues on QCL assumptions for aperiodic and multi-shot NZP CSI-RS.

2. Discussion 
Based on the conclusion from email discussion [86b-10], the first issue to be resolved is whether aperiodic NZP CSIRS can also be configured with UEs configured with QCL Type B in TM10. In our view, there is no critical reason to exclude the functionality of aperiodic NZP CSI-RS even for QCL Type B. For example, if Alt.1 is adopted, a UE configured with QCL Type B will be configured with 4 PQI state descriptions by RRC, where all the PQI state description should not include any aperiodic CSI-RS, but include only periodic CSI-RSs. 
More specifically in this case, aperiodic CSI-RS can be used for at least serving-cell operation (and eNB may configure at least one additional periodic CSI-RS transmitted by the serving-cell for the QCL purpose), and at the same time, CoMP DPS can also be utilized at least by using periodic CSI-RSs transmitted from neighboring cells/TPs, where there is no need to restrict the functionality, which results in the loss of network flexibility in operating eFD-MIMO features with QCL Type A/B configurability.
Another possible example scenario can be considered, which is CoMP scenario 4 without DPS, where CRS is transmitted from multiple TPs in a cell in an SFN-transmission manner and each TP is transmitting an independent “TP-specific periodic CSI-RS” with relatively long periodicity.  A UE in the cell is operated without DPS, meaning the UE’s 4 configured PQI state descriptions include commonly the one TP-specific periodic CSI-RS for QCL purpose (following Alt.1 above).  Now, the UE can have benefits by being configured with additional Rel-14 aperiodic CSI-RS as “on-demand” UE-specific beamformed CSI-RS, which means the aperiodic CSI-RS can be transmitted when only needed depending on the network implementation.
Additional more possible use cases would be when aperiodic CSI-RS is applied in conjunction with hybrid CSI, e.g., Mechanism 1, where the long-term TP-specific periodic CSI-RS that is mentioned above can be the Class A non-precoded CSI-RS in Mechanism 1, and the Class B beamformed CSI-RS can be the Rel-14 “on-demand” aperiodic CSI-RS.  Then, the network does not even have to configure additional periodic CSI-RS only for QCL purpose, since the Class A non-precoded CSI-RS in Mechanism 1 can be used for the QCL purpose in all the PQI state descriptions for the UE configured with QCL Type B, but without DPS operations which is up to the network implementation.

Summarizing, at least with those kinds of possible example scenarios, we don’t see critical reasons to exclude the whole functionality of aperiodic NZP CSI-RS only for UEs configured with QCL Type B.
Proposal 1: Aperiodic NZP CSIRS can be configured with UEs configured with QCL Type B in TM10.

Proposal 2: For UEs configured with QCL Type B, Alt.1 is adopted for aperiodic NZP CSI-RS, which is “UE is not expected that aperiodic NZP CSIRS is indicated in PQI for QCL purpose with DMRS”.
With similar reasons as above, multi-shot NZP CSI-RS functionality should be applicable with QCL Type B in TM10 as well. There had been discussions during RAN1#86bis on whether Alt.1 or Alt.2 is more suitable in case of the multi-shot NZP CSI-RS case. For instance, the multi-shot CSI-RS might also have some difficulty in use for QCL purpose, e.g., in case when frequently activated/released similar to aperiodic CSI-RS, which cannot be indeed ensured to be avoided. In this regard, Alt.1 can be considered to better support UE implementation for QCL Type B in TM10, such that it is guaranteed to the UE that in any case the eNB will ensure to configure only legacy periodic CSI-RS in each PQI state description. Note Alt.1 is not a new PQI signaling for QCL, but for clarification related to UE implementation. 
On the other hand, Alt.2 can be regarded to be more straightforward in that the multi-shot NZP CSI-RS can be regarded essentially the same as the legacy periodic NZP CSI-RS once the multi-shot CSI-RS has been activated in a sufficient time period. If needed, it may be further considered that the UE can only consider the multi-shot NZP CSI-RS to be used for QCL purpose after a preconfigured time interval from when it was activated.
Summarizing, at least with those kinds of example scenarios, we don’t see critical reasons to exclude the whole functionality of multi-shot NZP CSI-RS only for UEs configured with QCL Type B. And we slightly prefer more on Alt.2 for this case.

Proposal 3: Multi-shot NZP CSIRS can be configured with UEs configured with QCL Type B in TM10.

Proposal 4: For UEs configured with QCL Type B, we slightly more prefer on Alt.2 for multi-shot NZP CSI-RS, which is “NZP CSIRS configured for activation/deactivation can be indicated in PQI for QCL purpose, and follow legacy QCL assumption”.
3. Conclusion
In this contribution, we discussed remaining details on QCL issues, based on the conclusion made in the email discussion [86b-10]. Following proposals are given, based on the discussion: 
Proposal 1: Aperiodic NZP CSIRS can be configured with UEs configured with QCL Type B in TM10.

Proposal 2: For UEs configured with QCL Type B, Alt.1 is adopted for aperiodic NZP CSI-RS, which is “UE is not expected that aperiodic NZP CSIRS is indicated in PQI for QCL purpose with DMRS”.
Proposal 3: Multi-shot NZP CSIRS can be configured with UEs configured with QCL Type B in TM10.

Proposal 4: For UEs configured with QCL Type B, we slightly more prefer on Alt.2 for multi-shot NZP CSI-RS, which is “NZP CSIRS configured for activation/deactivation can be indicated in PQI for QCL purpose, and follow legacy QCL assumption”.
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