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1 Introduction 
In RAN3#83 bis meeting, a way forward on multi-RAT joint operation study item was agreed [1]. The agreements on the general requirements and definitions for traffic steering and spectrum re-allocation were reached. The typical use cases of both spectrum re-allocation and traffic steering will be further discussed later. In spite of the discussions on use cases, the spectrum granularity of dynamic spectrum re-allocation needs further discussion under the network deployment scenarios.
In this contribution, the spectrum granularity of dynamic spectrum re-allocation is presented for discussion.
2 Discussion

To satisfy the spectrum requirements of the increasing wireless traffic, operators have to apply for new spectrum bandwidth with great efforts. While one realistic way is to well utilize the authorised spectrum of GSM, WCDMA or LTE system. The interaction scenario for spectrum re-allocation is captured in the TR, which includes both LTE and UMTS to all other RATs in the SI. It would be helpful for summarizing the use cases if some specific deployment scenarios are clarified.
2.1 Dynamic spectrum re-allocation between LTE and GSM
Many operators have authorized GSM deployment in lower spectrum bands, such as 700MHz, 800MHz and 900MHz. Such low frequency spectrum is benefit for investment reduction of network deployment compared to other higher frequency spectrum. For the cases that operators have two RATs deployment in one frequency band, which is quite normal actually, the flexible spectrum partitioning policy has to take the traffic distribution and other marketing aspects into consideration.
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Figure 1. Regular spectrum bandwidth re-allocation for special reuse
One typical spectrum re-allocation scenario for LTE and GSM is at 1.8GHz spectrum band (Band3). The spectrum is re-allocated part of GSM frequency for LTE services. As the uneven traffic distribution in spacial or time domains, different spectrum configuration patterns should be supported for flexible spectrum re-allocation. One example is that part of 15MHz spectrum of GSM is assumed to allocate to LTE. Considering the 200kHz GSM channel bandwidth and flexible LTE bandwidth from 1.4MHz to 20MHz, one typical spectrum re-allocation pattern is shown in Fig. 1.
Observation 1: When spectrum is re-allocated from GSM to LTE, the spectrum re-allocation results should be in accordance with the traffic distribution of both two RATs.

2.2 Dynamic spectrum re-allocation between UMTS and GSM
For spectrum re-allocation between UMTS and GSM, we consider Band8 in 900M Hz as high priority. For the 6 MHz GSM spectrum refarming considered, there are several possible spectrum re-allocation patterns as shown in Fig. 2. The first spectrum re-allocation pattern is 5 MHz WCDMA plus 1 MHz GSM, the available GSM channels are greatly reduced while the traffic load of GSM is the most important aspect for guaranteeing the coverage quality. If more GSM channels are reserved, the spectrum re-allocation pattern 2 is proposed as 3.8 MHz WCDMA plus tow 1.1 MHz GSM on both edge sides. The performance of 3.8 MHz WCDMA has to be carefully evaluated before implication. For scalable UMTS application [2], the spectrum re-allocation pattern 3 is proposed as 5 MHz WCDMA plus 1.25 MHz scalable WCDMA bandwidth. All the three above spectrum re-allocation patterns are considered for network implication for balancing the traffic load between GSM and WCDMA.
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Figure 2. Spectrum re-allocation pattern for the 6MHz GSM bandwidth scenario
Proposal 1: The narrow bandwidth configurations of WCDMA are kindly asked to be included in the SI for some specific implication scenario, such as 6 MHz GSM spectrum in 900MHz.
3 Conclusions
This contribution presents our analysis and considerations on the spectrum re-allocation granularity, we propose that:
Observation 1: When spectrum is re-allocated from GSM to LTE, the spectrum re-allocation results should be in accordance with the traffic distribution of both two RATs.

Proposal 1: The narrow bandwidth configurations of WCDMA are kindly asked to be included in the SI for some specific implication scenario, such as 6 MHz GSM spectrum in 900MHz.
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