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1 Introduction

In RAN1#82 meeting, the following conclusions were made regarding the possible research area and its priority for DL control signaling enhancement and other enhancements [1],

Conclusions:

· Treat necessary changes to DL control (specifically DCI content & size) due to UL control enhancements as part of the UL control enhancement investigations 
· Following DL control enhancements have been potentially identified in Rel. 13 eCA
· Topic 1: Increase in the number of blind decodes for a large number of CCs
· Topic 2: Effect of false positive detection of DL grants 
· Following other enhancement have been potentially identified in Rel. 13 eCA

· Topic 3: UE soft-buffer management for the increased number of aggregated carriers

· Following CA enhancement have been identified with lower priority in Rel. 13 eCA

· Topic 4: Increase in the number of carriers for EPDCCH monitoring
· Note that Dynamic Carrier Selection will be discussed in LAA

In this contribution, we discuss UE soft buffer management for CA operations with significant high number of aggregated cells. The proposed solution here could improve the HARQ transmission performance. 
2 Soft buffer handling

Soft buffer handling includes two kinds of functions. The first function is regarding rate-matching operation at eNB. The existing principle is to assume all soft bits could be used for a cell, though UE has to share its soft bits for all configured cells. The same design could be used for enhancement CA with up to 32 cells. The second function is regarding soft bits storage at UE side when a TB is not correctly decoded. The basic principle is to equally divide the soft buffer into 
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blocks and each block is used for soft bit storing for one configured cell. In detail, According to section 7.1.8 in 36.213,
For FDD, TDD and FDD-TDD, if the UE is configured with more than one serving cell, then for each serving cell, for at least 
[image: image2.wmf](

)

limit

DL_HARQ

MIMO

,

min

M

M

K

×

 transport blocks, upon decoding failure of a code block of a transport block, the UE shall store received soft channel bits corresponding to a range of at least 
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, where:
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, C , 
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 are defined in subclause 5.1.4.1.2 of [4]. 
MDL_HARQ is the maximum number of DL HARQ processes.
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is the number of configured serving cells.
If the UE signals ue-Category-v12x y,
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 is the total number of soft channel bits [12] according to the UE category indicated by ue-Category-v12xy [11]. Else if the UE signals ue-Category-v1170 and not ue-Category-v12xy, 
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 is the total number of soft channel bits [12] according to the UE category indicated by ue-Category-v1170 [11]. Else if the UE signals ue-Category-v1020 and not ue-Category-v1170 and not ue-Category-v12xy, 
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 is the total number of soft channel bits [12] according to the UE category indicated by ue-Category-v1020 [11]. Otherwise, 
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 is the total number of soft channel bits [12] according to the UE category indicated by ue-Category (without suffix) [11].  
In determining k, the UE should give priority to storing soft channel bits corresponding to lower values of k. 
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 shall correspond to a received soft channel bit. The range 
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may include subsets not containing received soft channel bits.
For a UE configured with large number of serving cells, it typically located in a good channel condition. That means, quite large percent of the PDSCHs scheduled by eNB will normally succeed by just one time transmission, hence soft buffer is actually not needed. Further, there is cases eNB may not schedule all serving cells/subframes to a UE. In a LAA deployment, DL transmission on a LAA cell can only happen after channel occupation. If there are N devices contending for channel access, a particular eNB can only use the channel for 1/N time resource.  eNB may schedules a part of cells/subframes in the bundling window for a UE due to the multiple UE scheduling.

Given the above analysis, the number of actual parallel HARQ processes which needs soft buffer storing can be quite smaller than that calculated based on total number of configured serving cells. One simple enhancement is to allow the soft buffer sharing among multiple cells so that the soft buffer block size for TB is increased. Since more soft bits can be stored for a failed TB, HARQ soft combining gain is enlarged. 
To reuse existing mechanism as much as possible, a simple method is replace the term 
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 in formula (1) with a configured number 
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With the method, soft buffer is easily shared at least for the cells with same maximum number of DL HARQ process, i.e. 
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Observation: Consider increasing the block size of soft buffer bits for a HARQ process, comparing to existing CA operations. 
Proposal: Replace the term 
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3 Conclusions
In this contribution, we discuss several related issues in addition to DL signalling enhancement and UL signalling enhancement, for CA with up to 32 cells. We then make the following observation and proposal,

Observation: Consider increasing the block size of soft buffer bits for a HARQ process, comparing to existing CA operations. 
Proposal: Replace the term 
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