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Discussion and Decision
1      Introduction
From RAN1#75 and RAN1#76 following agreements were made regarding CSI measurements and CSI measurement reporting:

	· When a UE decodes explicit L1 signaling of reconfiguration correctly and detects a valid UL-DL configuration, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by the explicit L1 signaling of reconfiguration.
· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by SIB configuration.
· For CSI measurements for all transmission modes for both non-CA and CA cases: The subframe sets for CSI measurements can be configured per CC, and if so, they are semi-statically configured per CC.
· The configuration of periodic CSI is such that the set of subframes for periodic CSI reporting are only in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE.


In RAN1#76 following agreements were made regarding UL power control and PHR:

	· Current PHR mechanism is sufficient to support PHR for the two subframe sets and no enhancement is needed

· The association of (P0, alpha) with a UL subframe is separately configured via RRC


In this contribution we present our views on the RAN2 impacts regarding the semi-static configuration of subframe pattern for CSI measurements and subframe pattern for UL power control. 
2      Discussion on CSI subframe pattern
From bullet#1 and bullet#2 the UE behavior is clear in terms of CSI measurements: i.e. if L1 command is detected then perform CSI measurements on DL/S subframes indicated by L1 command otherwise fallback to TDD configuration signaled in SIB1 for CSI measurements. The CSI measurements represent quite different level of interference when the measurements are performed on fixed DL subframes (SIB1 configuration) and when they are performed on flexible subframes (reconfigurable subframes according to L1 command). For better link adaptation and other purposes according to bullet#3 RAN1 agreed that UE is semi-statically configured with two subframe sets for CSI measurements representing the different level of interference. Further, if the eIMTA UE is operating in carrier aggregation (CA) scenario then the two subframe sets are configured per serving cell involved in CA. However, the details of such RRC signaling are left to RAN2 to decide.
One possibility proposed in RAN1 is to re-use the eICIC signalling specified in Rel-10 but it is not agreed. RAN1 has left this decision to RAN2. From RAN2 point of view it is possible to re-use the eICIC signalling for the CSI subframe sets since the intention in both cases (i.e. eICIC and eIMTA) is for the eNB to understand the different interference level experienced in the two subframe sets. However, the basis on which the eICIC CSI subfarme patterns and the eIMTA CSI subframe patterns are derived is not the same. In case of eICIC CSI subframe patterns are based on ABS subframes while in case of eIMTA CSI subframe patterns will be most likely based on SIB1 TDD configuration. One subframe set is expected to be based on fixed DL subframes while the other subframe set may also include the UL subframe (flexible subframes) of the SIB1 configuration. This means that the first subframe set i.e. SFs {0, 1, 5, 6} will always see DL interference (a last part of SF#6 may see UL/UpPTS interference if it is DL and it is a special SF for the interferer but this need not affect CSI measurements) and SF#2 is always an UL subframe. However, there is no gain in signaling the subframe set for SFs {0, 1, 2, 5, 6} since it does not provide additional information for CSI measurements (the status of those SFs is known in advance to both the eNB and the UE). The second subframe set includes SFs {3, 4, 7, 8, 9} which are flexible subframes and each subframe may be subject to either DL-dominant interference, similar to the first set, or UL-dominant interference . So, for the SFs in the second subframe set there is a need to indicate whether the CSI measurement should be for the 1st CSI set (DL-dominant interference) or the 2nd CSI set (UL-dominant interference).

This intention can be realized with two options:

Option 1: A 10-bit bitmap indexing the SF number and “0” indicating the SF corresponds to 1st CSI set and “1” indicating the SF corresponds to 2nd CSI set. Option 1 is quite straightforward but includes redundant signaling.
Option 2: A 5-bit bitmap indexing the SFs {3, 4, 7, 8, 9} and “0” indicating the SF corresponds to 1st CSI set and “1” indicating the SF corresponds to 2nd CSI set. This implicitly implies that the set of SFs SFs {0, 1, 5, 6} intended to capture DL interference is always fixed to be the 1st CSI set. Option 2 is also quite straightforward and avoids redundant signaling.
The 1st CSI set and 2nd CSI set and the Option 2 can be better understood with the following example

According to RAN1 agreement, UE measures CSI in only those DL/S subframes indicated by L1 command if it decodes the L1 command. So, let us assume according to the L1 command the configuration 2 is signalled I.e 

0    1     2    3     4    5    6    7    8    9            
D    S    U    D    D    D   S    U   D    D
This means UE will perform CSI measurements in SFs {0, 1, 3, 4, 5, 6, 8, 9}. 
So there is a need to categorize the CSI measurements in these SFs either to the 1st CSI set (capture DL-dominant interference) or the 2nd CSI set (capture UL-dominant interference).
 

If the UE misses the L1 command, it fallbacks to the legacy TDD UL-DL configuration for CSI measurements. So let us assume SIB1 configuration as configuration 0, that is
0    1     2    3     4    5    6    7    8    9            
D    S    U    U    U    D   S    U   U    U
This means UE will perform CSI measurements in SFs {0, 1, 5, 6} and that SFs {0, 1, 5, 6} are always in the first subframe set. Hence, there is no point in explicitly signaling an association of SFs {0, 1, 5, 6} as they are always in the 1st CSI set.
 

For the SFs {3, 4, 7, 8, 9}, based on the L1 command the UE detected, the CSI measurement needs to either capture DL-dominant interference or UL-dominant interference. Then the 5-bit bitmap for SFs {3, 4, 7, 8, 9} based on the example above we can assume SF# 3, 4 should be associated with 1st CSI set since eNB would not dynamically configure these SFs back to UL, and SF# 7, 8, 9 are then associated with 2nd CSI set. So, in the bitmap these SFs should be indicated as "1" assuming "0" is linked with 1st CSI. Then, the 1st CSI set has SFs {0, 1, 3, 4, 5, 6} and the 2nd set has SFs {7, 8, 9}. 
Option 2 saves 5 bits compared to Option 1 based on the assumption that an eIMTA UE, similar to a legacy UE, performs CSI measurements for the 1st set in SFs {0, 1, 5, 6}. Both options are straightforward and simple from ASN.1 coding point of view. 
Further, the length of the patterns is different for eICIC and eIMTA. In case of eICIC the length of the CSI patterns is 20, 60 or 70 bits long depending on the TDD configuration. However, in case of eIMTA the length of the CSI patterns is expected to be 5 bits or 10 bits long regardless of the TDD configuration.
Observation#1: The basis to derive the eICIC CSI pattern and eIMTA CSI pattern is different and so is the length of the patterns.

We also think that eIMTA+CA combination is agreed (according to bullet#3) where both the PCell and SCell may have dynamic TDD. In such a scenario eIMTA CSI subframe sets need to be specified for PCell and for SCell as well. In current specifications eICIC CSI patterns are only specified for PCell. 
Observation#2: eIMTA CSI patterns are applicable to both PCell and SCell whereas, eICIC CSI patterns are applicable to PCell only.

Based on above observations we think it would be better not to re-use the existing eICIC CSI pattern. The eIMTA CSI patterns should be specified separately and there is no need to couple then with eICIC CSI patterns.

Proposal#1: RAN2 is requested to design eIMTA CSI patterns independent of the eICIC CSI pattern.
Proposal#2: RAN2 is requested to adopt either Option 1 or Option 2 for the design of eIMTA CSI pattern taking the above discussion into account. 

3      Discussion on UL power control subframe pattern
RAN1 agreed for two sets of subframe patterns for UL power control. One subframe set will be linked to the existing (P0, alpha) values while the other subframe set will be linked to second set of (P0, alpha) values. SFs {1, 2} will be fixed subframes where SF#1 is special subframe having UpPTS and SF#2 is fixed UL subframe. Since these subframes experience the same kind of UL interference, these SFs can be implicitly linked to existing (P0, alpha) values and this can be referred to as 1st UL power control set. The second set of SFs {3, 4, 6, 7, 8, 9} can be represented with a 6 bit bitmap with the bit position indexing the SF number and “0” indicating whether corresponding SF should be linked to the 1st UL power control set and “1” indicating that the SF should be associated with the 2nd UL power control set. Therefore, the eIMTA UE can be configured with a 6-bit bitmap and values for Po and alpha to be used for the 2nd UL power control process.

Observation#2: No need to explicitly signal two subframes sets for the two UL power control processes and no need to re-signal the existing (P0, alpha) values to be used for the 1st UL power control process.

Proposal#3: RAN2 is requested to agree to signal 6-bit bitmap representing SFs {3, 4, 6, 7, 8, 9} and values for Po and alpha to be used for the 2nd UL power control process.
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