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1. Discussion
In Rel-14 eLAA, (E)PDCCH BD adjustment for DCI format 0A/0B/4A/4B is supported to reduce the number of BD candidates considering multiple DCI formats for UL scheduling and also to increase the number of BD candidates for large aggregation levels considering the large size of DCI format 0B/4A/4B. Note that BD adjustment for LAA SCell can be applied per cell per aggregation level per DCI format 0A/0B/4A/4B (if configured). However, current specification seems unclear from the perspective of (E)PDCCH BD candidate configuration after applying BD adjustment. Therefore, we provide possible solutions to resolve the problem.
PDCCH

According to TS 36.213, the CCEs corresponding to PDCCH candidate m are are given by
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Figure 1. Example of PDCCH candidate configuration for cross-carrier scheduling case
As shown in Fig. 1, for an aggregation level, PDCCH candidates are firstly concatenated for the same scheduled cell and followed by the other scheduled cell configured with next carrier indicator field value. If a UE monitors PDCCH in a licensed cell with carrier indicator field, nCI=1 and nCI=2 corresponding to two LAA SCells, let us assume that for nCI=1 and L=4, the UE is configured to set the number of PDCCH candidates for the DCI format 0A and the number of PDCCH candidates for DCI format 0B to 1 and 3, respectively. In order to avoid the overlap of search spaces between two LAA SCells, the starting CCE index for PDCCH candidate corresponding to nCI=2 should change from N1 (which is the legacy boundary for nCI=2 with M(4) =2) to N2 considering the maximum number of PDCCH candidates between DCI formats for the LAA SCell (nCI=1). As in this example, M(L) can be different between different LAA SCells and this aspect is not captured in the current specification. To make specification impact minimized, another approach can be to determine M(L) as the maximum number of PDCCH candidates between all scheduled cells. Therefore, we suggest two approaches as follows.
Suggestion 1: Consider following two approaches for PDCCH candidate configuration if a UE is configured to monitor PDCCH in a licensed cell with carrier indicator field corresponding to a LAA SCell,

· Approach 1: 
[image: image10].
· 
[image: image12] is introduced to determine the starting CCE index for PDCCH search space and is defined as the reference number of PDCCH candidates for a carrier indicator field value “x”.

· If a carrier indicator field value “x” corresponds to a LAA SCell, 
[image: image13] is the maximum number of PDCCH candidates over all configured DCI formats for the LAA SCell. Otherwise, 
[image: image14] is determined according to Table 9.1.1-2 (i.e., 6/6/2/2 for aggregation level 1/2/4/8, respectively). 
· Approach 2: 
[image: image15].

· 
[image: image16] is the maximum number of PDCCH candidates among all the configured DCI formats over all the configured carrier indicator field values for the given L value for the serving cell.
EPDCCH

According to TS 36.213, the ECCEs corresponding to EPDCCH candidate m of subframe k for EPDCCH-PRB-set p are given by
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Figure 2. Example of EPDCCH candidate configuration for cross-carrier scheduling case
As shown in Fig. 2, EPDCCH search space is designed such that EPDCCH candidates for an aggregation level can be uniformly distributed to obtain the robustness against channel selective interference. Then, the other scheduled cell configured with next carrier indicator field value follows consecutively for each EPDCCH candidate. Considering the design principle of EPDCCH search space, it seems desirable that 
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 is common for all scheduled cells and all DCI formats (i.e., similar to approach 2 in suggestion 1). Therefore, we suggest following for EPDCCH candidate configuration.
Suggestion 2: Consider following EPDCCH candidate configuration if a UE is configured to monitor EPDCCH in a licensed cell with carrier indicator field corresponding to a LAA SCell,

· 
[image: image24].

· 
[image: image25] is the maximum number of EPDCCH candidates among all the configured DCI formats over all the configured carrier indicator field values for the given L value for the serving cell.

As a matter of fact, similar problem can be occurred also for Rel-13 UEs since the number of (E)PDCCH candidates can be adjusted when the UE is configured with more than 5 carriers and the adjusted number of (E)PDCCH candidates can be different among cells. However, note that our suggestions can be applicable to Rel-13 UEs as well to resolve the problem.
2. Text proposal
Firstly, we propose the correction corresponding to the suggestion 1 on PDCCH candidate configuration.

Approach 1: For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then 
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[image: image29] is the reference number of PDCCH candidates for a carrier indicator field value “x”, else if the monitoring UE is not configured with carrier indicator field then [image: image30.wmf]m
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 is the number of PDCCH candidates to monitor in the given search space. If a carrier indicator field value “x” corresponds to a LAA SCell, 
[image: image33] is the maximum number of PDCCH candidates over all configured DCI formats for the LAA SCell. Otherwise, 
[image: image34] is determined according to Table 9.1.1-2 by replacing [image: image35.wmf])
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Approach 2: For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then 
[image: image38] where [image: image39.wmf]CI
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[image: image40] is the maximum number of PDCCH candidates among all the configured DCI formats over all the configured carrier indicator field values for the given L value for the serving cell, else if the monitoring UE is not configured with carrier indicator field then [image: image41.wmf]m
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 is the number of PDCCH candidates to monitor in the given search space.
Next, we propose the correction corresponding to the suggestion 2 on EPDCCH candidate configuration.

For an EPDCCH-PRB-set [image: image44.wmf]p
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 is the carrier indicator field value,

[image: image53] is the maximum number of EPDCCH candidates among all the configured DCI formats over all the configured carrier indicator field values for the given L value for the serving cell,
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