3GPP TSG-RAN WG4 Meeting #78


















R4-160143
St. Julian’s, Malta, 15 – 19 February, 2016

Agenda Item:
6.11.1.1
Source:
Intel Corporation
Title:
Discussion on multi carrier eD2D interruption requirements 
Document for:

Discussion
1 
Introduction
In the last RAN4 meeting, the RRM interruption requirements for multi-carrier D2D were discussed. And a WF [1] to specify the interruption requirements for multi-carrier D2D was agreed as below.  
	· Proposal 1: RRM requirements for eD2D in TS 36.133 shall be extended to include all the supported multicarrier operating scenarios in Rel-13

· Proposal 2: For D2D communications, existing requirements on interruptions shall be extended for PCell and activated SCell(s)

· Proposal 3: For intra-frequency and inter-frequency D2D discovery reception, existing requirements on interruptions shall be extended for PCell and activated SCell(s); however, the exact amount of interruptions are FFS.

· FFS for interruptions allowed when discovery period less than 320ms

· Option 1: Same as specified for discovery periods greater than and equal to 320ms

· Option 2: Option 1 + additional upper limit of the interruptions

· Option 3: Only an upper limit of the interruptions

· Option 4: No interruptions allowed

· Other options are not precluded

· Proposal 4: FFS if for inter-frequency discovery transmission on SCell/non-serving carrier, the UE is allowed 2 subframes interruption per discovery announcement/SLSS within a discovery period


In this paper, further considerations on these remain issues of the interruption requirements for the multi-carrier D2D are provided. 
2 
Discussion
In Rel12 [2], the interruption of D2D is allowed during D2D discovery. However in Rel13 the multi-carrier D2D discovery is different with that of D2D discovery in Rel12 from the aspects below:

· The discovery period can be less than 320ms

· The D2D discovery can be occurred in SCell

Thus as stated in [1] there are two open issues left for multi-carrier D2D discovery requirements as below:
· Issue 1: The exact interruption amount when the discovery period is larger than 320ms

· Issue 2: Whether interruption is allowed when the discovery period is less than 320ms

From the system level throughput, no interruption allowed is preferable by most of network vendors. But regarding to the existing requirements [2] for D2D discovery with the discovery period is larger than 320ms, the most straightforward way to define the similar requirements is reuse the legacy requirements for the interruption for multiple carrier D2d discovery when the discovery period is larger than 320ms.

Observation 1:  For multi-carrier D2D discovery when discovery period is larger than 320ms the interruption requirement can reuse the existing one for D2d discovery in Rel12 [2].
For issue 2, particularly the consistent requirements shall be specified for these two cases above in order to minimize system implementation complexity. The impacts to the network could be as less as the legacy D2D discovery in Rel12.
And as we discussed in Rel12 D2D, practically the problems of much higher power consumption of D2D UE without interruption [3]. Thus when the Discovery period is less than 320ms, the interruption shall be allowed. On the other hand, the system impact due to the interruption can be avoided by the limitation of eNB. 
Observation 2:  The interruption requirement for D2D discovery when discovery period is less than 320ms can be allowed with eNB’s limitation.

Based on the observations obtained, we can propose: 
Proposal 1: For inter-carrier D2D discovery reception in Rel13, each interruption shall not exceed 1 subframe on the subframe before and after a UL subframe configured as D2D Discovery by the eNodeB. And the maximum interruption rate can be limited by [1%] which is controlled by the network.
3 

Conclusion
In this contribution, further considerations on the interruption ratio requirement for multi-carrier D2D discovery are presented. In conclusion, the following observations and proposals can be drawn: 
Observation 1:  For multi-carrier D2D discovery when discovery period is larger than 320ms the interruption requirement can reuse the existing one for D2d discovery in Rel12 [2].
Observation 2:  The interruption requirement for D2D discovery when discovery period is less than 320ms can be allowed with eNB’s limitation.

Proposal 1: For inter-carrier D2D discovery reception in Rel13, each interruption shall not exceed 1 subframe on the subframe before and after a UL subframe configured as D2D Discovery by the eNodeB. And the maximum interruption rate can be limited by [1%] which is controlled by the network.
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