3GPP TSG-RAN WG2 Meeting #97                                                         R2-1701829
Athens, Greece, 13th – 17th February 2017

Agenda item:
8.21
Source:
Samsung
Title:
Discussion on Activation/Deactivation CSI-RS MAC CE for eFD-MIMO
Document for:
Discussion and Decision
1 Introduction

According to RAN1#86b [1] and RAN1#87 [2], some agreements were made for the MAC CE based activation/deactivation mechanism for both aperiodic and multi-shot CSI-RS.
	In RAN1#86bis, the following agreements were made:
Agreements:
· For activation/release mechanism:
· MAC CE is used to signal the choice of N out of K RRC-configured CSI-RS resources
· The value of N is configurable via higher-layer signalling and upper bounded by a UE capability parameter Nmax
· Nmax for aperiodic and multi-shot periodic CSI-RS can be different.

· When K ≤ 2, N=K; else (when K > 2) N = {1, 2, …, min(4,K)}
· Note: If the above value of N exceeds Nmax, N = Nmax is used instead.

· Note: Activation/release mechanism is skipped for aperiodic CSI-RS when  K = 1 or N
· The above MAC-CE-based activation/release mechanism is used for both aperiodic and “multi-shot” CSI-RS.
Agreements:
· Down select the value for X/Y for MAC CE based activation/release mechanism from (RAN1#87)

· Alt1. X=Y=4 ms

· Alt2. X=Y=8 ms

· Note: For both aperiodic and “multi-shot” CSI-RS
In RAN1#87, the following agreements were made:
Agreements:
· RAN1 recommends X=Y=8ms for activation/release

· RAN1 to send an LS to RAN2. Chao to prepare a draft LS today, to be endorsed on Friday

· For the activation/release mechanism

· Simultaneous activation/release of the CSI-RS resources for multiple CSI processes and/or DL CCs can be supported 

· Detailed MAC CE signalling design & payload size & maximum #CC in one MAC CE is up to RAN2

· Note: maximum 7 bits required for each CSI process (e.g, K=8, N=4, 70 codepoints)


In this contribution, we will discuss how to introduce a new MAC control element (CE) for activation/deactivation CSI-RS based on the RAN1 agreements.
2 Discussion

UE-specific beamformed (BF) CSI-RS is beneficial in reducing the number of CSI-RS ports a UE needs to measure and at the same time increasing CSI-RS penetration (due to UE-specific beamforming gain). However, the total amount of CSI-RS overhead per cell increases with the number of serviced UEs. This increase in overhead is primarily caused by the semi-static and periodic CSI-RS resource allocation per UE. It is expected that such total/cumulative CSI-RS overhead exceeds that of non-precoded (NP) CSI-RS when the number of UEs is sufficiently large. 

To circumvent this drawback, RAN1 introduced two new CSI-RS modes called “aperiodic CSI-RS” and “multi-shot CSI-RS”. According to RAN1’s agreements above, the MAC CE-based activation/deactivation mechanism will be used for both “aperiodic” and “multi-shot” CSI-RS. As depicted in Figure 1, the operation mechanism for the various CSI-RS is represented based on the RAN1’s agreements.
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Figure 1 Various CSI-RS operation: a) periodic CSI-RS, b) multi-shot CSI-RS, c) aperiodic CSI-RS.
The basic operation for the multi-shot CSI-RS is explained as follows based on RAN1#86 agreements [3]:

1. Step 1: RRC configuration with a Rel-13 periodic CSI-RS-Resource-Config IE.
· Configure a UE with K = {1, 2, .., 8} CSI-RS resources
2. Step 2: Activation/deactivation using MAC CE

· Activate N out of K CSI-RS resources per CSI process.

· Note: Activation refers to transmission of N CSI-RS resources.
· Once activated, a CSI resource remains activated until deactivated.

· Here, X and Y are the times for activation/deactivation.
3. Step 3: Monitoring CSI-RS at every configured periodicity.
Moreover, the basic operation for the aperiodic CSI-RS is explained as well based on RAN1#86 agreements [3]:

1. Step 1: RRC configuration with a newly defined Aperiodic CSI-RS-Resource-Config IE
· Without Subframe_config

· Configure a UE with K = {1, 2, .., 8} CSI-RS resources
2. Step 2: Activation/deactivation using MAC CE

· Activate N out of K CSI-RS resources per CSI process.
· Once activated, a CSI resource remains activated until deactivated.

· Here, X and Y are the times for activation/deactivation.
3. Step 3: One out of N CSI-RS resources is selected via the UL-related DCI.
· Aperiodic CSI-RS transmission is in the same DL subframe as the associated UL-related DCI.
The main difference between newly defined aperiodic/multi-shot CSI-RS and legacy periodic CSI-RS is the existence of the MAC CE for the activation/deactivation of CSI-RS resource(s). In other words, the network may activate and deactivate the configured CSI-RS resources of a serving cell by sending the Activation/Deactivation CSI-RS MAC CE. We think it is natural that the configured aperiodic/multi-shot CSI-RS resources are initially deactivated upon configuration and after a handover.
Proposal 1: The configured aperiodic/multi-shot CSI-RS resources are initially deactivated upon configuration and after a handover.
In fact, PHY layer in charge of the activation/deactivation operation the MAC entity shall indicate lower layers the information contained in the MAC CE and the subframe number when the MAC CE was successfully received.

Proposal 2: If the MAC entity receives an Activation/Deactivation CSI-RS MAC control element in each TTI for a serving cell, the MAC entity shall indicate lower layers the information contained in the MAC control element, the subframe number when the MAC control element was received and the serving cell where the MAC control element is received.
Regarding the signalling structure for the Activation/Deactivation CSI-RS MAC CE, we think there are two alternatives: 
· Alternative 1: one MAC CE carry Activation/Deactivation commands for all serving cell.

· Alternative 2: MAC CE is serving cell specific and carry Activation/Deactivation command of one serving cell only.
If the Alternative 1 (for all cells) is used, simultaneous activation/release of the CSI-RS resources for multiple CSI processes and/or DL CCs can be supported. Meanwhile, the Alternative 2 (for each cell separately) also can meet all RAN1 agreements for Activation/Deactivation CSI-RS MAC CE if multiple MAC CEs are transmitted and it is a simple way in RAN2 perspective.
We think that Alternative 1 doesn’t make sense to activate/inactivate CSI-RS for all cells using one MAC CE signalling. The only reason for Alternative 1 is to save some MAC CE signalling. However, we can’t justify jointly activating all the cells together, even worse, with the same resource subset. It is obvious that Alternative 1 save MAC CE overhead but it wastes L1 CSI-RS resources. In this reason, we prefer Alternative 2 and the detail signalling structure for the Activation/Deactivation CSI-RS MAC CE using Alternative 2 is provided in our CR paper [4]. 
Proposal 3: Activation/Deactivation CSI-RS MAC CE should be serving cell specific and carry Activation/Deactivation command of one serving cell only.
In addition, we also capture the TS 36.321 CR for the Alternative 1 below with Annex.
3 Conclusion

In this contribution, we made following proposals:

Proposal 1: The configured aperiodic/multi-shot CSI-RS resources are initially deactivated upon configuration and after a handover.
Proposal 2: If the MAC entity receives an Activation/Deactivation CSI-RS MAC control element in each TTI for a serving cell, the MAC entity shall indicate lower layers the information contained in the MAC control element, the subframe number when the MAC control element was received and the serving cell where the MAC control element is received.

Proposal 3: Activation/Deactivation CSI-RS MAC CE should be serving cell specific and carry Activation/Deactivation command of one serving cell only.
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5 Annex (one MAC CE carry Activation/Deactivation commands for all serving cell)
5.1 5.X
Activation/Deactivation of CSI-RS
If the lower layer is configured with one or more aperiodic/multi-shot CSI-RS resources, the network may activate and deactivate the configured CSI-RS resources by sending the Activation/Deactivation CSI-RS MAC control element described in subclause 6.1.3.x. The configured aperiodic/multi-shot CSI-RS resources are initially deactivated upon configuration and after a handover.

The MAC entity shall for each TTI:

-
if the MAC entity receives an Activation/Deactivation CSI-RS MAC control element in this TTI, the MAC entity shall indicate lower layers the information contained in the MAC control element and the subframe number when the MAC control element was received:

5.1.1.1 6.1.3.y
Activation/Deactivation CSI-RS MAC Control Elements
The Activation/Deactivation CSI-RS MAC control elements are identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. They have variable sizes and are defined in Figure 6.1.3.y-1 and Figure 6.1.3.y-2. One octet with Ci fields is used for indicating the presence of CSI-RS Activation/Deactivation command(s) of a serving cell when the highest ServCellIndex of serving cell with configured CSI-RS resources is less than 8, otherwise four octets are used. CSI-RS Activation/Deactivation commands follow after the octect indicating the presence of CSI-RS Activation/Deactivation commnds per serving cell. The Activation/Deactivation CSI-RS MAC control elements contain multiple Activation/Deactivation CSI-RS commands corresponding to activated serving cells.   

Activation/Deactivation CSI-RS command is defined in Figure 6.1.3.y-3. CSI-RS Activation/Deactivation command is one octect and activates or deactivates CSI-RS resources for a CSI process. 

The Activation/Deactivation CSI-RS MAC control elements are defined as follows:

-
Ci: this field indicates the presence of Activation/Deactivation CSI-RS command(s) for the serving cell with ServCellIndex i as specified in [8]. The Ci field set to "1" indicates that Activation/Deactivation CSI-RS command(s) for the serving cell with ServCellIndex i are included. The Ci field set to "0" indicates that no Activation/Deactivation CSI-RS command for the serving cell with ServCellIndex i is included. The number of Activation/Deactivation CSI-RS command for a serving cell is same as the number of configured CSI-RS processes for the serving cell;

-
Ri: this field indicates the activation/deactivation status of the CSI-RS resource associated with CSI-RS-ConfigNZPId i for the CSI-RS process.  
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Figure 6.1.3.y-1: Activation/Deactivation CSI-RS MAC Control Element
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Figure 6.1.3.y-2: Activation/Deactivation CSI-RS MAC Control Element supporting 32 serving cells 
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· Figure 6.1.3.y-3: Activation/Deactivation CSI-RS command
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