3GPP TSG RAN2 Meeting #90
R2-152522
Fukuoka, Japan, 25 - 29 May, 2015 

Agenda item:

7.1.3
Source:
NEC
Title:
LBT options for UL transmission
Document for:

Discussion and Decision
1. Introduction
In the RAN2#89, the LBT function was discussed and it was concluded that LBT for UL data transmission will impact MAC, but LBT for DL will not impact data reception in MAC [1]. In this contribution, we discuss the LBT for UL data transmission and propose a way forward.
2. Discussion
In RAN2#89, LBT function was discussed mainly for DL transmission from the LAA eNB point of view [2]. For UL transmission, there was a very short discussion and RAN2 agreed that LBT for UL data transmission will impact MAC. In the following, we further discuss LBT for UL transmission.

For UL transmission in unlicensed spectrum, we are wondering who performs LBT. There are two options below and there could be benefits and drawbacks for both options [3]. 
(a) The network (e.g., eNB) performs LBT before UL transmission by the UE. 

1. The eNB performs LBT on a carrier to be used by UL transmission by a UE
2. The eNB sends UL grant to the UE, if the carrier is available.
3. The UE sends UL data without LBT.
Pros: 
· Can reuse the same flow as DL
· No need to equip LBT function in UE
Cons: 
· May not meet the regulatory requirement due to delay between LBT and UL transmission
(b) The UE performs LBT before its UL transmission.

0. The eNB may perform LBT on a carrier to be used by UL transmission by a UE (optional)
1. The eNB sends UL grant to the UE.

2. The UE performs LBT on the carrier indicated by the UL grant

3. The UE sends UL data, if the carrier is available.
Pros: 
· Can meet regulatory requirement
· Will solve hidden node problem
Cons: 
· May frequently cause unexpected UL DTX
· Larger impact on UE implementation
We consider that both options of LBT for UL could work, although the option (b) would work better than the option (a) from LBT accuracy point of view. If there is no regulatory requirement for LBT in some regions, the option (a) could also work well. 

However, in some cases in some regions the option (a) may not work well due to the delay between LBT by the eNB and UL transmission by the UE. This would depend on the regulatory requirement, e.g. the channel occupancy time in Europe (e.g., min. 1ms – max. 10ms for FBE) or the maximum burst length in Japan (< 4ms) [4]. For instance, if the delay between the LBT and UL is less than the channel occupancy time or the maximum burst length according to the regulatory requirement, the option (a) could also work well by sending the UL grant right after LBT (i.e., at the beginning of the channel occupancy time or the burst). Otherwise, the option (b) would be necessary in those regions. 
Another concern on the option (a) may be a potential interference problem, where there is a different network node (e.g. other LAA eNB or WLAN AP) which is not visible to the eNB and the UL signal of the UE may cause undesirable interference to the different network node. In order to solve this problem, it may be useful for the UE to inform the eNB of some information on network nodes that have been detected. We keep this point as FFS for now.
On the other hand, it was agreed that a single global solution framework will be targeted as captured in the TR. Therefore, we consider that there would require a solution that is a combination of the option (a) and (b), which is flexibly applied based on e.g. the regulatory requirement. 
Observation 1: As the single global solution framework, the solution that is a combination of LBT by the eNB and LBT by the UE could be defined.
Observation 2: LBT could be performed by either the eNB or the UE based on e.g. the regulatory requirement.

Finally, we propose to discuss LBT for UL based on the discussions and observations above.

Proposal 1: RAN2 should discuss the feasibility of optimized LBT for UL transmission, which is a combination of LBT by the eNB and LBT by the UE
f
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Fig. 1: Options of LBT for UL
3. Conclusion

In this contribution we discussed LBT for UL data transmission and we had the following observations:.
Observation 1: As the single global solution framework, the solution that is a combination of LBT by the eNB and LBT by the UE could be defined.

Observation 2: LBT could be performed by either the eNB or the UE based on e.g. the regulatory requirement.

Finally, we proposed: 
Proposal 1: RAN2 should discuss optimized LBT for UL transmission, which is a combination of LBT by the eNB and LBT by the UE
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