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Discussion and decision 
1 Introduction 
In RAN1#68bis, it was concluded to continue discussions of the following way forward proposal [1]: 
· UL Timing advance procedure in TS36.213 (Rel-10) is used for UL CoMP operation for all CoMP scenarios per Timing Advance Group (TAG)
· FFS if UE timing adjustment per TAG is based on DL reception time of the serving cell as per Rel-10
It was also concluded to seek clarification in this meeting on whether TAG concept exists when there is no CA.

In this contribution, we present our views on the remaining issues on CoMP timing. 
2 DL timing for CoMP
As mentioned in our previous contribution [2], when DL CoMP transmission is configured for a UE, the downlink timing arrival from different TP can be different due to the unequal distances from the UE to the TPs as illustrated in Figure 1. For Scenario 3, if UE 3 is a macro UE, the UE DL timing may be synchronized with the macro cell using PSS/SSS/CRS etc. Consequently, as shown in the right hand side of Figure 1, the UE would miss out on the first two paths that may contain significant energy. As a result, the downlink timing determined by the UE for DL CoMP transmission will be suboptimal which degrades the performance of CoMP. Note that we assume that the channel delay spread is a fraction of the CP length.
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Figure 1: DL CoMP transmission for UE3 and the corresponding path delay profiles 
DL CoMP performance can be improved e.g. if the UE sets its DL timing to the earliest detected path of all CoMP cells/TPs when DL CoMP is configured as shown in Figure 2. As the CoMP measurement set determines the set of TPs that the UE may be receiving the DL signals from, the CSI-RS resources within the CoMP measurement set can be used by the UE to derive the reference for DL timing.  In particular, the UE may set its FFT timing to be the first detected path (in time) of all CSI-RS resources within the CoMP measurement set. 

For example, assume TP#1, TP#2 and TP#3 are configured for CoMP measurement set. If the earliest detected signal path is determined by the UE to be from TP#3, the UE sets its downlink timing to be in sync with the CSI-RS of TP#3 when receiving DL signals from TP#1, TP#2 or TP#3. 

Given the above discussion, our proposal is as follows: 

Proposal 1: If CoMP measurement set is configured, the UE sets its DL timing to be the earliest detected path of all CSI-RSs in the CoMP measurement set.  
[image: image3.png]Macro eNB (solid red)

RRH1 (dashed blue)
DLTX

DLRX

VX :

Interference fromiRRHl

DLtiming when DL CoMP
is not configured

0
; i DLCoMP reception

DLtiming when DL CoMP is configured




Figure 2: DL timing change when DL CoMP is configured 
3 UL timing for CoMP
In RAN1#68bis, it was proposed that UL Timing advance procedure in TS36.213 (Rel-10) is used for UL CoMP operation for all CoMP scenarios [3]. However it is FFS if UE timing adjustment is based on DL reception time of the serving cell as per Rel-10.
The UE should maintain only a single DL timing reference for DL signals reception as well as for UL timing adjustment. In light of the discussions in Section 2, we propose that the DL timing reference for UL timing adjustment should be the earliest detected path of all CSI-RSs in the CoMP measurement set as in Proposal 1.
Proposal 2: The DL timing according to Proposal 1 is also the reference for UL timing adjustment.  
Regarding the question of whether the TAG concept exists when CA is not configured, in our understanding TAG is only defined for CA and it refers to a group of cells, each with a different carrier frequency, that share the same UL transmission timing. As all cells have the same carrier frequency in the case of UL CoMP, the concept of TAG is not relevant. 
4 Conclusions
Our proposals are as follows:
Proposal 1: If CoMP measurement set is configured, the UE sets its DL timing to be the earliest detected path of all CSI-RSs in the CoMP measurement set.  
Proposal 2: The DL timing according to Proposal 1 is also the reference for UL timing adjustment.  
Finally, TAG is only defined for CA and is not relevant in the case of UL CoMP.
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