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1. Introduction
In the RAN4#73, frequency band arrangements for 2 GHz LTE Band in Region 1 were discussed. During the meeting, there was a way forward document on this aspect [1]. In this contribution, we further discuss the handling of band plan.  Finally, we propose a way forward including more concrete perspective in addition to the proposed way forward in [1].
2. Brief overview
In RAN#65, the WID was revised and the following sentence was included in it [2]. 

· The starting assumption is that we will have the 2x90 Band Plan, however, in the 1st Phase of the work we will evaluate potential impacts on 1920-1980 MHz, 2110-2170 MHz before making a final decision on the Band Plan. If any impact on performance or any changes w.r.t. existing requirements of Band-1 are found, then we will re-visit the Band Plan assumption
In RAN4#74, the following way forward was proposed.

· A dual duplexer UE implementation is assumed for a 2x90MHz band, where
1. The lower duplexer is Band 1 (2x60MHz) 
2. The upper duplexer is TBD 
· Band 1 performance within 1920-1980/2110-2170MHz is kept with a 2x90MHz band plan with the dual duplexer as above
It can be seen that the above way forward aimed at making clear that any impact on performance or any changes w.r.t. existing requirements of LTE Band 1 are not found if we generate associated requirements based on the way forward. Although seemingly it can satisfy what RAN guidance requested to define the band plan as 2x90 MHz, we believe that without more concrete consideration on how to implement this way forward into the specification and/or more specific requirements, there is a risk that LTE Band 1 performance would be affected a later stage. Thus, we aim to resolve this in the following Section.
3. Discussion
Firstly, it would be better to clarify “what the LTE Band 1 performance” means in the way forward [2]. We believe that at least terminals supporting this new band shall be able to satisfy the whole requirements, which LTE Band 1 capable UEs shall meet. Even if they are satisfied, if UEs use the upper duplexer, then, real performance may be different from what LTE Band 1 can reach. 

With respect to this, the justification of the way forward [2] is that UEs supporting the new band with dual duplexer implementation always uses the lower duplexer (that is the same as that of LTE Band 1 duplexer) when a component carrier(s) are assigned within a LTE Band 1 frequency range. We understand that it may be possible to make UEs use the lower duplexer under certain conditions. It, however, would depend on the values of the imposed requirements and how to apply them to this new band. For instance, out of band blocking requirements shall be conducted in a following manner as illustrated in Figure 3-1. However, still we are not sure that if the LTE Band 1 duplexer is always selected or not. For sure to increase the possibility for UEs to use the lower one, it is proposed that when any channel bandwidth(s) are confined within LTE Band 1 frequency range, then, the whole requirements for LTE Band 1 shall be applied. Note that the requirements shall reflect the detailed conditions to apply LTE Band 1 requirements to a certain frequency range as illustrated in Figure 3-1 as one of the examples.

Another example is that UEs supporting the new band shall satisfy -50 dBm/MHz for 2010-2025 MHz for spurious emission requirements without A-MPR. This would further increase the possibility for the UEs to select the lower Band duplexer.

· Proposal 1: When any channel bandwidth(s) are confined within LTE Band 1 frequency range, the same requirements as those for LTE Band 1 shall be applied to the new band.
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Figure 3-1: How to test out of band blocking for the new band
Even with the proposal 1, there is a risk that at a later stage, some may propose some relaxation such as “For a UE that supports both LTE Band 1 and the new Band, XXX requirement is relaxed by YYY”. Our understanding is that this does violate the agreement made in RAN to apply 2x90 MHz band plan. Therefore, it should be clarified that this does not happen and the following proposal 2 should be approved.

· Proposal 2: Any relaxation for LTE Band 1 coming from the new band shall not be allowed.
· Ex: “For a UE that supports both LTE Band 1 and the new Band, XXX requirement is relaxed by YYY”
In the above, we aimed to resolve the raised issue in this contribution by considering the detailed requirements for the new band. We, however, can have even simpler and straightforward way to ease LTE Band 1 operators’ worry. That is to make the terminals supporting the new band always support LTE Band 1. That means the UEs shall pass every single requirement for LTE Band 1 and have a capability for LTE Band 1. The issue raised by Band 1 operators would be the impact due to the new band on LTE Band 1 performance. With this approach, at least it is guaranteed that the terminals can satisfy the currently existing LTE Band 1 requirements. In addition, their network does not have to introduce MBFI in the future at least due to this new band. Note if they can have an upper portion of spectrum for the new band, they may introduce MBFI.
Moreover, if we take a look at proposed way forward in [2], it is assumed that terminals supporting this new band also support LTE Band 1 as well since the terminals implement LTE Band 1 duplexer. Thus, operators whose spectrum holdings are illustrated in Figure 3.2-1 would basically have to use the upper duplexer. Thus, it does make sense that UEs that support the new band shall also support LTE Band 1 RF requirements and signaling requirements. With this approach we may focus on the upper duplexer conditions and the associated requirements.
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Figure 3-2: Examples that the upper duplexer is used
Some may think that we have not had such a requirement that when terminals support a certain band, then, they also shall support another specific band. However, there has already been an example in TS 25.307 as follows.

------------------------------------------------------------TS 25.307 Rel-8----------------------------------------------------------------
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Finally, with this method, we may not have to discuss the UE architecture and its associated requirements for 2x90 MHz band plan. We may be able to discuss the requirements as if the duplexer is 2x90 single duplexer. In real, implementation, the terminals may use LTE Band 1 duplexer in certain conditions. The advantage of this method is even if we apply proposal 1 to the new band and if the new band capable terminals also support LTE Band 1, then, the redundant tests (the same frequency and the same requirements are tested with two different band numbers) will be avoided in addition to the test for the remaining tests to guarantee the other frequency range requirements. For these reasons, we also propose the following. This does ensure that the terminals supporting the new band implement the LTE Band 1 duplexer and the LTE Band 1 operators can that duplexer in the future.
· Proposal 3: UEs that support the new band shall also support LTE Band 1 RF requirements and signaling requirements.
· Applying the proposal 1 in addition to proposal 2 is FFS.
4. Summary

In this section, we propose the way forward with the above Proposals in addition to the proposed way forward in [2].

· Way forward
1. A dual duplexer UE implementation is assumed for a 2x90MHz band, where

· The lower duplexer is LTE Band 1 (2x60MHz) 

· The upper duplexer is TBD 

2. LTE Band 1 performance within 1920-1980/2110-2170MHz is kept with a 2x90MHz band plan with the dual duplexer as above
3. When any channel bandwidth(s) are confined within LTE Band 1 frequency range, the same requirements as those for LTE Band 1 shall be applied to the new band.
4. Any relaxation for LTE Band 1 coming from the new band shall not be allowed.
· Ex: “For a UE that supports both LTE Band 1 and the new Band, XXX requirement is relaxed by YYY
5. UEs that support the new band shall also support LTE Band 1 RF requirements and signaling requirements.
· Applying proposal 3 to the new band in addition to proposal 5 is FFS.
5. Conclusion
In this contribution, we discuss way forward on MSS band plan. As a result, we propose the following way forward in addition to the proposed way forward in [2].
· Way forward
1. A dual duplexer UE implementation is assumed for a 2x90MHz band, where

· The lower duplexer is LTE Band 1 (2x60MHz) 

· The upper duplexer is TBD 

2. LTE Band 1 performance within 1920-1980/2110-2170MHz is kept with a 2x90MHz band plan with the dual duplexer as above
3. When any channel bandwidth(s) are confined within LTE Band 1 frequency range, the same requirements as those for LTE Band 1 shall be applied to the new band.
4. Any relaxation for LTE Band 1 coming from the new band shall not be allowed.
· Ex: “For a UE that supports both LTE Band 1 and the new Band, XXX requirement is relaxed by YYY
5. UEs that support the new band shall also support LTE Band 1 RF requirements and signaling requirements.
· Applying proposal 3 to the new band in addition to proposal 5 is FFS.
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