3GPP TSG-RAN WG4 Meeting #82














         R4-1701426
Athens, Greece, February 13th–17th, 2017
Title: 




Discussion on the RRM impact on flexible bandwidth 
Source: 
Huawei, HiSilicon
Agenda item:
10.5.1.1
Document for:
Discussion
1. Introduction

Flexible bandwidth is discussing in RAN1, this paper provides the consideration on the possible RRM impacts on flexible bandwidth.
2. Discussion
The physical layer specifications of LTE can support a wide range of transmission bandwidths defined as a number of resource blocks, with a minimum transmission bandwidth (6 resource blocks) and a maximum transmission bandwidth (110 resource blocks). In LTE, in order to reduce the complexity of L1/L2 control channel and initial access, supported bandwidth capability of UE is equal to the maximum network channel bandwidth, i.e. 20 MHz.
In NR the flexible bandwidth was discussing in RAN1 for several meeting cycles. Herein some related content which may impact RRM requirements are duplicated as follows,
	RAN1#85

Agreements:
· NR should support of flexible NW and UE channel bandwidth

· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access

· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

· FFS: minimum bandwidth

· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception

· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink




	RAN1#86bis

Agreements:
· At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz
· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 
· Details are FFS

· FFS: non-contiguous spectrum case
· Single carrier operation 
· Details are FFS 

· Maximum channel bandwidth continues to be studied in RAN1/4

· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier
· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier
· Send an LS to ask RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives

· 


According to the RAN1 agreements above, the UE’s supported capability may be less than the channel bandwidth of the serving carrier. The potential arising issue at first sight is the initial access. Majority companies have the views that UEs with different bandwidth capabilities/categories could get the synchronization information in certain fixed operation region (such as the central frequency of operating region, and out of central frequency is not precluded.). After initial access, UE is transferred to a suitable “target operating region”. So from initial access point of view, we don’t foresee the potential issues induced by the mismatching between network bandwidth and the UE supported bandwidth.
After UE accessed the serving cell, the operating bandwidth of UE may be just a part of network channel bandwidth. If UEs always work in the same operating region, when traffic load of some specific operating regions become heavier, the load between different operating regions will be unbalanced. Since the bandwidth capability of UE cannot cover the whole network channel bandwidth, to achieve load balancing among different operating regions, UE can switch among operating regions. This is called “RF bandwidth adaptation”. In RAN1, the following agreements related with RF bandwidth adaptation are achieved.

	RAN#87
Agreement:
· Send LS to RAN4 to study the following points for single/multi-carrier operation

· How fast is the UE RF bandwidth adaptation

· How much power saving is possible for UE RF bandwidth adaptation

· Other benefits

· Whether any of the above depends on the conditions, such as

· Whether or not first and second RF bandwidth are centered at the same frequency

· Whether or not first RF bandwidth are partially or fully contained in the second RF bandwidth

· The ratio of first and second RF bandwidth

· Whether or not first and second RF bandwidth are in the same band

· Dependency of modulation scheme

· Whether or not neighbor cell synchronization signals are within first RF bandwidth

· Whether or not first and/or second RF bandwidth are centered at the same frequency as neighbor cell synchronization signals

· Whether or not additional reference signals are needed, for example for AGC settling

· Whether it depends on transmission direction



Regarding the LS [R1-1613663] sent from RAN1 to RAN4, in our understanding RAN4 RF shall discuss how fast and how much power saving of the action of “the UE RF bandwidth adaptation”. The conditions listed above have impact on the RRM requirements, however these conditions don’t impact the questions asked in the LS. 

Proposal 1: The conditions listed in the LS have impact on the RRM requirements, however these conditions don’t impact the questions asked in the LS.
From RAN4 RRM point of view, the UE RF bandwidth adaptation possibly have impact on the interruption requirements and the measurement gaps. The analysis of the interruption would likely depend on conclusion of how fast of the UE RF bandwidth adaptation (input from RAN4 RF), and the timing relationship of the serving cells. 

Proposal 2: UE RF bandwidth adaptation have impact on the interruption requirements. The detailed analysis depends on the RAN4 RF input.
 In the following, we try to give a preliminary analysis on the measurement gaps when UE RF bandwidth adaptation is introduced. Figure 1 gives one example: The bandwidth of neighbour cell is 80MHz. For the synchronization signal,  since the PSS/SSS/PBCH position is not settled down in RAN1, the figure 1 just gives a profile (centered). At T1, UE is in the first RF bandwidth, at T2, due to the traffic variation, UE adjusts to the second RF bandwidth. At T3, UE is operation with 20MHz bandwidth. 
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Figure 1neighbour cell identification and measurements
In LTE the definition of intra-frequency neighbour (cell) measurements and inter-frequency neighbour (cell) measurements in LTE are defined as follows [TS 36.300]:

-
Intra-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are intra-frequency measurements when the current and target cell operates on the same carrier frequency.

-
Inter-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are inter-frequency measurements when the neighbour cell operates on a different carrier frequency, compared to the current cell.

According to the legacy definition, the above scenario could be regarded as intra-frequency measurement. However the measurement gap is time-varying. In T1 and T2, the measurement gaps are needed when UE performs the neighbour cell identification. While at T3, UE could perform the neighbour cell identification without measurement gap assistant.
Proposal 3: UE RF bandwidth adaptation have impact on the measurement gaps.
Observation 1: Measurement gaps may be needed in intra-frequency measurement. 
Observation2: Whether the measurement gaps is needed may be time-varying.
3. Conclusions

In this contribution we provide some analysis on possible RRM impact on the flexible bandwidth.
Proposal 1: The conditions listed in the LS have impact on the RRM requirements, however these conditions don’t impact the questions asked in the LS.

Proposal 2: UE RF bandwidth adaptation have impact on the interruption requirements. The detailed analysis depends on the RAN4 RF input.

Proposal 3: UE RF bandwidth adaptation have impact on the measurement gaps.
Observation 1: Measurement gaps may be needed in intra-frequency measurement. 

Observation2: Whether the measurement gaps is needed may be time-varying.
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