3GPP TSG RAN WG1 Meeting #84bis
R1-163293
Busan, Korea, 11th – 15th April 2016
Source:
Sharp

Title:
Unlicensed bands support in New RAT
Agenda Item:
8.1.1
Document for:
Discussion

1. Introduction

In RAN#71, new SID for a study on new radio access technology (RAT) was approved [1]. In the SID, the following objectives have been captured:

	(4) Study and identify  the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

· Tight interworking between the new RAT and LTE 
· Interworking with non-3GPP systems
· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands

· [Standalone operation in unlicensed bands is FFS]

· Efficient multiplexing of traffic for different services and use cases on the same contiguous block of spectrum

· Stand alone operation in licensed bands
Note 1: The scope of Phase I will be determined when agreeing on Phase I WID(s).

Note 2: Stated KPI values and deployment scenarios to be aligned to scenarios and requirement SI outcome


In this contribution we provide our views on support of variety of frequency bands including unlicensed band to variety of services. 
2. Discussions
2.1. Support of Unlicensed bands
There are lots of LTE bands to be supported all over the world and this makes the global terminal prices high in LTE. Supported frequency bands for NR may be dramatically increased since frequency range is from sub-1 GHz to 100 GHz. Thus, the impact of increased number of supported band is a serious issue for 5G-NR global terminal. Therefore, support of unlicensed band (e.g., ISM bands listed in Table 1 below) becomes more important since unlicensed bands will be candidates for “international band”.
Table 1: Examples of ISM bands below 100GHz
	Frequency Range
	Center Frequency

	902MHz
	928MHz
	915MHz

	2400MHz
	2500MHz
	2450MHz

	5725MHz
	5875MHz
	5800MHz

	24GHz
	24.25GHz
	24.125GHz

	61GHz
	61.5GHz
	61.25GHz


Although LTE support the unlicensed spectrum as LAA from Rel.13, native support of unlicensed bands is one of the key requirements for NR and the unlicensed spectrum can be the candidate for “international band” for NR.
Although the backward compatibility with LTE is not required for NR, LBT mechanisms which are studied in LTE LAA can be the starting point of LBT for NR. This may be beneficial for the co-existence of LTE and NR in unlicensed bands.
Observation 1:
· The increasing number of supported bands is serious issue in terms of NR global terminals  since frequency range will be dramatically increase in NR.
Observation 2:
· Unlicensed bands become more important in NR and can be used as an “international band” in NR.
· Native support of unlicensed spectrum is one of the key requirements for NR.
· FFS: standalone on unlicensed spectrum
Support of Standalone in unlicensed bands
The support of standalone in unlicensed band was discussed in RAN#71. There was no consensus and they will discuss whether this will be included in the scope of this study item in RAN plenary.
Although it has the big impact whether the support of standalone operation in unlicensed bands, the support of this feature may expand NR market size drastically.
Once the support of standalone in unlicensed band is agreed in RAN plenary, RAN1 should discuss the technical aspect of this.
2.2. Co-existence with LTE and non-3GPP systems
Once standalone operation is supported in unlicensed band, the co-existence with other systems is one of the key requirements.
For example in ISM band, the co-existence with non-3GPP systems, such as WiFi, is crucial. Therefore,  the co-existence issue with non-3GPP systems has to be studied. Not only non-3GPP systems, there will be IMT-system, i.e., LTE-LAA, too.  So the co-existence with LTE system is also one of the key requirements for NR.
In other usecase such as V2X, the co-existence with other DSRC system, such as IEEE802.11p, is required in ITS channel.
enhanced mobile broadband (eMBB), massive machine type communication (mMTC), and ultra-reliable and low latency communication (URLLC) are supported as main usage scenarios in NR.
Other usecases, such as long distance, eHealth, V2X, sidelink in NR, UE relay etc are discussed and the support of unlicensed band may be beneficial to support various types of services.
For example, sidelink in NR and UE relay may be also suitable services for unlicensed band.
3. Conclusion
In this contribution, we present our views on new RAT. 
Observation 1:
· The increasing number of supported band is serious issue in terms of NR global terminal since frequency range will be dramatically increased in NR.
Observation 2:
· Unlicensed spectrum becomes more important and can be used as an “international band”

· Native support of unlicensed spectrum is one of the key requirements for NR.
· FFS: standalone on unlicensed spectrum
4. References
[1] RP-160671, “New SID Proposal: Study on New Radio Access Technology”, RAN#71, March 2016.
[2] 3GPP TR38.913
[3] RP-160412   “Additional requirements for V2V operation”, Qualcomm Incorporated , RAN#71, March 2016.   
1

