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1 Introduction

In RAN2#81, with regards to the SI “Study on Further EUL Enhancements” [1] some initial considerations were made concerning methods for confining high RoT users on a dedicated secondary carrier [2].

In [3] further considerations and examples of possible schemes in order to implement these methods are provided.
This paper gives an overview on how the feature may be initially introduced in the network and how users supporting the feature can coexist with legacy users.
2 Discussion

The purpose of the dedicated secondary carrier or Lean Carrier is to enable high-bitrate transmissions in a mixed traffic environment. Only one user at a time should be active and transmitting on the carrier since the extreme interference created by the high-bitrate transmissions may have adverse effect on other UEs. Single-carrier UEs and multi-carrier UEs without the new capability have problem tolerating the high interference and thus cannot make use of the carrier. During initial deployment of the feature, when the number of UEs having the new capability is low, it may not be cost-effective to dedicate an entire carrier for the benefit of just a few new UEs. Therefore, a strategy of how to handle the situation is needed.
As described in [3] Lean Carrier operations are characterised by the absence of CS services (the Lean Carrier is thus a data only carrier), random access, SRBs, SI and should support only 2ms TTI. 
The Lean Carrier can therefore be considered as a data only carrier configured in order to guarantee UL separation among users. 

An initial deployment strategy may take into account the following aspects:

1. The new carrier is a data only carrier

2. Users on the new carrier are

a. Rel-12 Lean carrier users

b. Rel-9 and later release users having the new carrier configured as secondary carrier i.e. with DC-HSUPA
c. Other legacy data users

3. The relative proportion of UE penetration of Rel-12, Rel-9 and other legacy releases changes over the time
One solution for accommodating both Lean Carrier and legacy operations on the same carrier is to divide the carrier into two parts using HARQ processes with one part dedicated to high-bitrate Lean Carrier operations and the other part to legacy operations. For example the carrier can be divided half and half with 4 HARQ processes allocated to lean Carrier and 4 HARQ processes to legacy. 
For Lean Carrier operations, Rel-12 users will, by design, not transmit anything outside of their granted TTIs. This is, however, not necessarily the case for legacy operations, Data transmission, both scheduled and non-scheduled, can be confined to the legacy part of the carrier by means of per-HARQ-process grants, but control channel transmissions may still fall outside:
· UL DPCCH: 
The DPCCH is normally transmitted continuously irrespective of the granted HARQ processes. CPC can be used to avoid transmitting the DPCCH in the Lean-Carrier part. There are however still some remaining DPCCH activities:

· The periodic DPCCH burst transmitted in each DTX cycle: This can be confined to the legacy part by adjusting the DTX offset and the DTX cycle length. 

· The preamble and post-amble associated with the start and end of each transmission: These have very little to the interference in the Lean-Carrier part and may be ignored as long as they are not used for power control of the legacy users.
· HS-DPCCH:
· CQI reports: With CPC, the CQI reduction subfeature automatically guarantees that no CQI reports are sent without an accompanying DPCCH burst.

· ACKs: Since the HARQ-process allocation is static, it is not difficult for DL scheduling to make sure that the ACKs would not come in the Lean-Carrier part of the carrier.
Notice that neither the legacy nor the Lean-Carrier UEs know about the carrier split. When there is no Lean-Carrier traffic, legacy UEs can be scheduled to transmit on the Lean-Carrier part, for both UL data and HS ACKs. 

It has to be highlighted that, in case of legacy users, the Lean Carrier may represent the primary carrier and not necessarily the secondary. This implies, for instance, that random access and voice services should be limited (or avoided completely) for those users having the lean carrier as primary carrier. This can be achieved by proper configuration of the System Info, inter-frequency handover procedures in case of establishment of  voice calls while transmitting on the lean carrier, cell state policy procedures (in order to allow only Cell-DCH state users on the lean carrier).

2.1 Deployment example

Figure 1 illustrates the concept of time-multiplexing legacy and Lean-Carrier operations on the same carrier. In this example, 6 HARQ processes are allocated for legacy use and 2 for Lean-Carrier use. Each user is configured with a CPC DTX cycle and scheduled and non-scheduled grants that avoid the 2 HARQ processes allocated for Lean-Carrier use. Two legacy traffic scenarios are given.
In the first scenario, UE1 is undergoing continuous UL and DL transmission. It is configured with a 8ms (4 TTI) CQI reporting cycle and is receiving HS ACKs every TTI. Note that when UL data transmission stops, the DPCCH immediately goes into DTX and a 1-slot post-amble and a 2-slot preamble is transmitted when the UE goes in and out of DTX. CQI reporting is also stopped during DTX.
In the second scenario, UE2 is inactive on both the UL and the DL. It is configured with a DTX cycle of 32 ms (16 TTIs) and a DTX burst of 4 TTI. It is also configured with a CQI reporting cycle of 16 ms. The only UL transmission is the DPCCH bursts and CQI reports that overlap with the bursts. 
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3 Conclusion

In the previous section we provided an overview of how the feature “Lean Carrier” can be introduced and how legacy and Rel-12 users can coexist on this carrier (without interfering with each other and without being aware of the carrier split)

One initial deployment scenario makes use of time multiplexing (based on per HARQ process scheduling) the Lean Carrier users and the legacy users supporting CPC. Some HARQ processes not assigned to the lean carrier users are used by legacy UEs. Random access and voice calls are performed on other carriers, if necessary. 
Proposal 1
Discuss the lean carrier introduction strategy, agree on a baseline scenario for the feature introduction to be included in the technical report
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