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1   Background
In Rel-13 LAA WI demodulation performance definition, 1 PCell + 1 LAA SCell scenario is decided and corresponding burst transmission model is defined which is used for one LAA carrier. When more than 1 unlicensed carriers are introduced in Rel-14, LAA demodulation performance for LAA with more than 1 unlicensed carriers need to be defined and also the corresponding burst transmission model.
In this contribution, we share our view about the burst transmission model definition for multiple unlicensed carriers LBT.

2   Discussion

As per TS 36.213 section 15.1.5, there are Type A and Type B multi-carrier access procedures, two sub-types for each of them: Type A1&Type A2 and Type B1&Type B2. 

For Type A: the eNB shall perform LBT on each carrier on which the eNB intends to transmit, the counter N is determined for each carrier. The difference for Type A1 and Type A2 is the method of deciding counter N. the counter N is independently determined for each carrier, when the eNB ceases to transmit on any one carrier, the eNB can resume decrementing counter for other carriers when idle slots are detected after waiting for 
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 or after reinitializing counter  in Type A1; Counter N is determined as per the carrier that has the largest CWp value, when transmission on one carrier stop, the eNB shall reinitialize counter N for all carriers for Type A2, i.e. all carriers keep the same steps.
For Type B: the eNB just performs LBT on one carrier that is uniformly randomly chosen from the set of carriers on which the eNB intends to transmit before each transmission. After a successful LBT procedure on the chosen carrier, before transmission, an idle sensing of interval 
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is performed on all the carriers. The difference of Type B1 and Type B2 is the selection of 
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 value, a single 
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value is maintained for all the carriers for Type B1; a 
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value is maintained independently for each carrier, but the initial counter N is determined by using the 
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value of the carrier with the largest 
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among all carriers for Type B2.
From the understanding about LBT procedure for transmission on multiple carriers above, we can know that Type B1 is the simplest one and nearest to the single carrier LBT just with additional 
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idle sensing for all carriers before transmission, but maybe from real life point of view, it is a little hard to ensure 4 unlicensed carriers to be idle at the same time, so we think that the method in Type A is easier to understand and implement. LBT procedure is more or less functionality, to simplify the test, RAN4 just needs to select one of them.
For the detailed burst transmission model before each transmission burst can be described as following for two sub-type of Type A:

Type A1:

1:  Each carrier performs the same procedure of the burst format determination as the one defined for single unlicensed carrier:

· Select the number of subframes randomly from {1,3,5,8} with equal probability

· If the number of subframes is equal to 1, set the subframe as full subframe, otherwise

· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {6, 9, 12, 14} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 

2：TE generates a uniform random variable from [0, 1], if random variable is less than p=[0.5]
· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe

· Otherwise, start transmission from the latest start symbol determined from the determined burst format

3：Otherwise, mute burst transmission：
· Muting duration is same as number of subframe for determined burst format

4：If any one carrier completes transmission, such as the carrier select the shortest number of subframes, all other carriers stop transmission and wait for a duration of 
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= 36us, then go to step 2.
Or

Type A2:

1:  Each carrier performs the same procedure of the burst format determination as the one defined for single unlicensed carrier:

· Select the number of subframes randomly from {1,3,5,8} with equal probability

· If the number of subframes is equal to 1, set the subframe as full subframe, otherwise

· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {6, 9, 12, 14} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 

2：TE generates a uniform random variable from [0, 1], if random variable is less than p=[0.5]
· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe

· Otherwise, start transmission from the latest start symbol determined from the determined burst format
3：Otherwise, mute burst transmission：
· Muting duration is same as number of subframe for determined burst format

4：If any one carrier completes transmission, such as the carrier select the shortest number of subframes, then all other carriers stop transmission and go to step 1.
From the above detailed burst transmission procedure description, we can know that the existing burst transmission model for single unlicensed CC can be applied to each carrier on which the eNB intends to transmit separately for Type A, just the last step is different, to easy the test, maybe Type A2 is preferred.
Proposal 1: RAN4 considers using the above described Type A1 or Type A2 as the burst transmission model for multiple carrier access.
3   Proposals
In this contribution, we analyses the pros and cons of two multi-carrier access procedure of Type A and Type B, from easy test point of view, our proposal is:

Proposal 1: RAN4 considers using the above described Type A1 or Type A2 as the burst transmission model for multiple carrier access.
4   Reference

[1] TS 36.213 















































































































































































































































































































_1509953143.unknown

_1510040318.unknown

_1509653892.unknown

