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1. Introduction
A new SID of licensed-assisted access (LAA) has been approved in RAN #65 [1]. The SI is to study operation of LTE in unlicensed spectrum to provide a best-effort data service. The mechanism is similar to current carrier aggregation, where a carrier in licensed band is necessary to assist the carrier(s) in unlicensed band. The difference with CA is mainly that the channel quality in unlicensed band cannot be guaranteed, i.e., the interference condition is out of the control of operators.

For the convenience of discussion, in this document, a carrier in licensed band is named as “L-carrier”, and a carrier in unlicensed band is named as “U-carrier”. This contribution discusses the necessity of transmitting control signaling, such as MIB/SIB transmissions, on U-carriers.
2. Intended LAA Operatoin
From our point of view, a standalone access to unlicensed spectrum should be precluded, because the competition-based nature of unlicensed spectrum does not fit with the need of cellular communications, i.e., degraded user experience is expected if a standalone access to unlicensed spectrum is allowed. Only if there is a licensed carrier to assist the U-carrier, user experience can be guaranteed. It is also clearly stated in the SID that “A standalone access to unlicensed spectrum is not part of the study”.  
It should be noted that in CA, PCell and Scell are configured UE-specifically. In other words, in CA all carriers are backward compatible and fully functional for standalone access. This is different from LAA, where it is not intended for a UE to standalone access U-carriers. From specification point of view, in LAA, a U-carrier cannot be configured as a PCell, otherwise standalone acess would be allowed. Therefore we propose :
· Proposal 1:

· Intended LAA operation is that U-carriers cannot be configured as PCell.
· This is different from CA, where in CA all carriers may be configured as PCell.
If a U-carrier cannot be configured as PCell, certain system information only for PCell operation is not necessarily transmitted on U-carrier. Because the channel condition for U-carrier cannot be guaranteed (interference condition is unpredictable), in general we should avoid transmitting important system information on U-carriers as much as possible. Therefore :
· Proposal 2:

· If U-carriers cannot be configured as PCell, broadcasting of certain system information on U-carrier is not necessary

Candidates of those system information include at least MIB and SIB. Because in CA, a UE does not receive MIB/SIB in Scell, it seems that MIB/SIB does not need to be transmitted on U-carrier considering U-carrier can only be configured as Scell. Therefore :
· Proposal 3:

· Intended LAA operatoin is that at least MIB and SIB are not transmitted on U-carriers.
It should be noted that it may be discussed if other system information such as paging, or even unicast PDCCH can be transmitted on U-carrier (possible if LAA is based on cross-carrier scheduling).
In this section, intended LAA operation (eNB behavior) is clarified. However, in general the 3GPP air interface is to regulate UE behavior. In next section we clarify how to realize the above eNB behavior in 3GPP spec via regulating UE behavior.
3. Specification to Realize the Intended LAA Operatoin

3.1. MIB transmission
In CA, any carrier can be configured as PCell, which implies PBCH is transmitted on all carriers. If a carrier is configured as SCell, a UE does not need to decode PBCH on SCell, but still need to rate match PBCH on SCell because other UEs may need to decode PBCH on that carrier.
In LAA, a U-carrier cannot be configured as PCell per the above intended LAA operation. Therefore, a UE does not need to rate match PBCH on U-carriers because there is no UE to decode PBCH on U-carrier. Therefore the proposal is:

· Proposal 4:

· UE shall not rate match PBCH on U-carriers.
3.2. SIB transmission
In CA and dual connectivity, a UE does not need to receive SIB on SCell or SCG/pSCell. Consequently UE does not need to monitor SI-RNTI on SCell or SCG/pSCell. Similar mechanism may be applied to LAA. One potential difference is, if the intention is to preclude standalone alone access, a UE shall not monitor SI-RNTI. However it is not clear if such specification (“UE shall not monitor SI-RNTI”) can be tested or not. Therefore the proposal is:

· Proposal 5:

· Choose between the following two alternatives:

· Alt 1: UE does not need to monitor PDCCH with SI-RNTI and P-RNTI

· Alt 2: UE shall not monitor PDCCH with SI-RNTI and P-RNTI

It may be further discussed if certain SIB is essential for LAA operation. If this is the case, RAN1 may further discuss how to allow UE to monitor/decode such specific SIB information. 
3.3. Other control signaling
For PDCCH transmission, it is possible to avoid PDCCH on U-carrier assuming UE support cross-carrier scheduling. On the other hand, if the number of U-carrier is large (4 or even more), PDCCH capacity on L-carrier could be concerned. On that sense it would be preferred to further discuss if PDCCH is necessary on U-carrier.

For paging information, UE does not monitor P-RNTI for SCell or SCG/pSCell. It is natural to reuse similar mechanism in LAA, namely UE shall not (or does not need to) monitor PDCCH with P-RNTI.
4. Conclusion
This contribution discusses the necessity of transmitting control signaling, such as MIB/SIB transmissions, on U-carriers. For the intended LAA operation, we propose that:
Proposal:
· Intended LAA operation is that U-carriers cannot be configured as PCell.
· If U-carriers cannot be configured as PCell, broadcasting of certain system information on U-carrier is not necessary

· Intended LAA operatoin is that at least MIB and SIB are not transmitted on U-carriers.
To realize the above intended operation, the following specification is proposed :
· Proposal 4:

· For MIB transmission: UE shall not rate match PBCH on U-carriers.

· For SIB transmission, choose between the following two alternatives:

· Alt 1: UE does not need to monitor PDCCH with SI-RNTI and P-RNTI

· Alt 2: UE shall not monitor PDCCH with SI-RNTI and P-RNTI

It may be further discussed if certain SIB is essential for LAA operation. If this is the case, RAN1 may further discuss how to allow UE to monitor/decode such specific SIB information. 
For other control signaling, paging information may be handled in a similar way with SIB. Transmission of PDCCH may need further discussion.
References
[1] RP-141646, Study on Licensed-Assisted Access using LTE, 3GPP TSG RAN Meeting #65, Edinburgh, Scotland, 9 - 12 September 2014.
[image: image1.png]


[image: image2.jpg]






























3/3

