3GPP TSG-RAN WG1 Meeting #83
R1-157306
Anaheim, USA, 15th- 22nd November 2015
Agenda item:

6.2.3.1
Source:
Nokia Networks
Title:
Multi-carrier LBT for DL LAA
Document for:

Discussion and Decision

1
Introduction
Multi-carrier LBT has not been discussed at RAN1#82bis. Therefore, the following agreement from RAN1#82 still holds [1]:
	Agreements:
· For multi-Carrier LBT on a group carriers
· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier

· When the eNB completes LBT on a carrier, the eNB can sense other configured carriers for a period, e.g., PIFS (25 microseconds), immediately before the completion of LBT on the carrier.

· The eNB is allowed to transmit DL data burst(s) on the carriers sensed idle according to above procedure.

· FFS: How fast the eNB can change the carrier requiring Cat-4 based LBT

· FFS: Whether to apply the Wi-Fi channel bonding rule

· FFS: Energy detection threshold used on channels not performing Cat-4 based LBT

· Alt2: eNB performs Cat-4 based LBT on more than one unlicensed carriers

· The eNB is allowed to transmit DL data burst(s) on the carriers that has completed Cat-4 based LBT with potential self-deferral (including idle sensing for a single interval) to align transmission over multiple carriers. 

· FFS: If the eNB can receive on a carrier while transmitting on another carrier, freeze backoff counter(s) for the carrier(s) not transmitting while other carrier(s) is transmitting if the carriers are within X MHz apart

· FFS: X MHz

· FFS: Whether LAA supports Alt1 + Alt2 or Alt2 only.


In this contribution we address the issue so that multi-carrier LBT could be specified in time.
2
Multi-carrier LBT
2.1 Cat-4 based LBT only on one carrier (Alt1)
Regarding the first FFS (How fast the eNB…), we believe that eNB should be allowed to change the primary LBT carrier as dynamically as possible, without aborting eCCA process that is already running as at least the eCCA procedure should be finalized. This means that the primary LBT carrier may be switched after a DL transmission burst (TxOP).
Proposal #1: If Cat-4 LBT is performed only on one out of multiple carriers, the choice of this primary LBT carrier can dynamically change after every finished eCCA procedure or downlink transmission. The primary LBT carrier must not be changed while eCCA procedure is running.
The second FFS (Whether to apply…) and the third FFS (Energy detection threshold…) should be related to each other. If LAA channels are required to be bonded as in Wi-Fi, then relaxed energy detection threshold (as in Wi-Fi) should be allowed for secondary LBT carriers in LAA too. This means applying 3dB higher threshold in the 2x20MHz carriers that correspond to Wi-Fi’s secondary 40MHz channel and 6dB higher threshold in the 4x20MHz carriers that correspond to Wi-Fi’s secondary 80MHz channel (see Section 22.3.19.5.2 in [5]). If on the other hand primary and secondary LBT carriers are not bonded, than the default energy detection threshold (-62dBm for 20MHz) should be followed for each of the carriers.
Proposal #2: If Cat-4 LBT is performed only on one out of multiple carriers, and these carriers are bonded together as in Wi-Fi, energy detection threshold on the carriers that do not perform Cat-4 LBT can be scaled up as in Wi-Fi. If the carriers are not bonded, the default energy detection threshold of -62dBm for 20MHz should be applied on each of the carriers.
2.2 Cat-4 based LBT on more than one carriers (Alt2)
In this alternative there is an FFS (If the eNB can receive…), the purpose of which is to give additional protection to multi-channel Wi-Fi transmissions. Because Cat-4 LBT is based on continuous sensing, it may have higher chance to access a channel than a secondary Wi-Fi channel, where sensing is done only at moments decided by the primary Wi-Fi channel. This only holds if the LAA node can transmit on one carrier and at the same time sense the channel at another carrier.
If this rule is applied, the value of X could be 80MHz, as the most commonly used continuous transmission bandwidth in Wi-Fi is 80MHz.

Proposal #3: If eNB is required to freeze its backoff counter on some carriers due to other carriers transmitting, this requirement should apply only if the sensing and transmitting carriers are within 80MHz apart.
2.3 LAA to support Alt1 & Alt2 or Alt. 2 only
We think that as both alternatives are able to provide fair coexistence with Wi-Fi in terms of multi-carrier LBT operation, there is no need to restrict different eNB implementation strategies. Therefore, both methods should be supported for LAA and leave the selection up to eNB implementation. 

Proposal #4: LAA should support both multi-carrier LBT modes (of Alt. 1 and Alt. 2) and leave the selection of the mode up to eNB implementation in order to support different multi-carrier operation strategies. 

3
Conclusions
In this contribution we discussed the multi-carrier LBT for DL LAA.
Based on the discussions in this contribution, we would like to summarize our related proposals:
· Proposal #1: If Cat-4 LBT is performed only on one out of multiple carriers, the choice of this primary LBT carrier can dynamically change after every finished eCCA procedure or downlink transmission. The primary LBT carrier must not be changed while eCCA procedure is running.
· Proposal #2: If Cat-4 LBT is performed only on one out of multiple carriers, and these carriers are bonded together as in Wi-Fi, energy detection threshold on the carriers that do not perform Cat-4 LBT can be scaled up as in Wi-Fi. If the carriers are not bonded, the default energy detection threshold of -62dBm for 20MHz should be applied on each of the carriers.
· Proposal #3: If eNB is required to freeze its backoff counter on some carriers due to other carriers transmitting, this requirement should apply only if the sensing and transmitting carriers are within 80MHz apart.
· Proposal #4: LAA should support both multi-carrier LBT modes (of Alt. 1 and Alt. 2) and leave the selection of the mode up to eNB implementation in order to support different multi-carrier operation strategies.
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