3GPP TSG-RAN WG4 Meeting #96-e
R4-2011461
Electronic Meeting, 17th – 28th Aug, 2020
Title: 
Motivation for update of SI to support irregular channel bandwidth
Source: 
Huawei, HiSilicon
Agenda item:
17.1
Document for:
Discussion
1. Introduction
In RAN#88 the SI was postponed after the extensive discussion [1~2]. The main issue for debating is whether the intra-band overlapping CA should be included in the SID. But there is no conclusion [3]. 
In this contribution, we share our views on this issue. We would like to include intra-band overlapping CA from both network perspective and UE perspective in the SID.
2. Issue
The topic was discussed extensively in RAN#88e. The main intention of this work is to fully utilize the available spectrum for operators, e.g., 7MHz, 13MHz and etc. The main debate is whether the use of overlapping UE channel bandwidths from UE perspective should be included in the SI.

According to the discussion, we think that there would be four candidate solutions as below: 

· Approach#1: Intra-band overlapping CA from UE perspective (Both BS and UE support the intra-band overlapping CA);

· Approach#2: Intra-band overlapping CA from network perspective (BS supports the intra-band overlapping CA, while UEs only supports the single CC with the existing channel bandwidth)
· Approach#3: Use of larger channel bandwidths than operator licensed bandwidth
· Approach#4: Intra-band CA
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Figure 1: Candidate solutions to support irregular channel bandwidths

In our view, there would be performance loss for Approach #3, because UE uses the 15MHz digital filter(s) for the uplink transmission and downlink reception, which will cause the interference to adjacent frequency at the transmitter and impact of adjacent frequency interferer at the receiver, respectively. In [] the detailed analysis of Approach #3 on performance impact was also provided.
For Approach #4, the problem is that there is no channel bandwidth less than 5MHz specified for NR and SSB cannot fit the spectrum less than 5MHz.
For Approach #1 and #2, we do not intend to define new channel bandwidths but use overlapping CA and existing nominal channel bandwidth to support irregular spectrum. The questions or comments which we got in previous meetings for Approach #1 and Approach #2 are as follows:

· Whether the proposed approaches have a big impact on RAN1/RAN2

· How to allocate SSB for smaller channel bandwidth like 7MHz

· RF bandwidth is expected to limit to multiple of 5MHz

We would like to provide analyses to the above questions and comments.
3. Discussion
Whether there is RAN1 impact

The intention of this work is to avoid any impacts on RAN1 and RAN2, because the irregular spectrum may be requested by operators in a release independent way. If there was any impact on RAN1 and/or RAN2, the UE could not support it from the early release.
In our view, NR provides the flexibility to avoid any collisions of SSB, CORESET and reference signals between two overlapping CCs in frequency domain except for the SSB for irregular spectrum less than 10MHz, e.g., 7MHz. The network can avoid the collision of PDSCHs between two CCs.

From procedure wise, the network can indicate UE the location and bandwidth of BWP by using RRC signaling on individual CC. The procedure applies to each CC (serving cell) for intra-band overlapping CA. Thus network can indicate the channel bandwidth for each CC.
Regarding measurement, the normal RRM/RLM measurement and RAN2 procedures can be followed for intra-band overlapping CA from network perspective. For intra-band overlapping CA from UE perspective, the same RRM/RLM measurement and RAN2 procedure including SCell addition/release can apply. As mentioned above the network can make use of the flexibility provided by NR and the proper scheduling to avoid any collision of SSBs and other reference signals between two CCs. Thus there is no impact on RRM/RLM measurement. There is no necessity to restrict the relation between CCs in terms of time or frequency synchronization, QCL.
The only thing needs be done would be to introduce some capability signaling and RRC signaling to enable/disable the intra-band overlapping CA.

· Observation 1: there is no impact on RAN1 and RAN2 of intra-band overlapping CA to support the irregular channel bandwidth larger than 10MHz except for capability and necessary RRC signaling to enable the overlapping CA.
How to allocate SSB for channel bandwidth less than 10MHz

To support narrower channel bandwidth less than 10MHz, e.g., 7MHz, the 5+5MHz intra-band overlapping CA could be used. Because at least 5MHz is needed for SSB transmission, the collision of SSB with the same index between two CCs can be observed, if the slot boundaries between CCs are aligned.
One solution without impact on RAN1 is to stagger transmission of SSBs on two CCs by skipping partial SSB index on each CC. For example, SSB#0 and SSB#2 will be transmitted on CC A, while SSB#1 and SSB#3 will be transmitted on CC B. Because the use case is for lower band, we do not expect that the massive MIMO will be used. So one or two SSB(s) would be enough to provide the good coverage.
· Observation 2: there could be a solution based on network deployment which can address the problem of collision of SSBs between two CCs for intra-band overlapping CA.
RF bandwidth is expected to limit to multiple of 5MHz
According to the feedback from UE vendors, it is expected to limit the supported channel bandwidth for each CC to multiple of 5MHz. We think that the request would be reasonable. But we do not think that such request will prohibit the introduction of intra-band overlapping CA.
One cost for intra-band overlapping CA from UE perspective would be more RFIC channels that are needed to support further inter-band CA. But it depends on UE capability. UE may or may not be able to support such feature.

· Observation 3: it would be reasonable to limit the supported channel bandwidth for single CC for intra-band overlapping CA to be multiple of 5MHz.
Based on the above discussion, we think it is reasonable and beneficial to include the intra-band overlapping CA from both UE and network perspective into the SID for support of irregular channel bandwidth.
For intra-band overlapping CA from network perspective, the general framework for BS RF requirements, including spectrum utilization, channel arrangement and out-of-band emission requirements, should be specified. It is expected that by introducing the general framework the existing BS RF requirements could be reused as much as possible.

For intra-band overlapping CA from UE perspective, the general frameworks for both UE and BS RF requirements should be specified. And it is also expected to reuse the existing RF requirements as much as we can.

Because the same RF chain could be used for both CCs for intra-band overlapping CA, some enhancement could be done, e.g., tighten the time/frequency synchronization between CCs to save some efforts from UE side to support the feature.
· Proposal 1: it is proposed to include intra-band overlapping CA from both UE and network perspectives as the candidate solutions into SID.

In the accompanied paper, we provide the updated SID.
4. Conclusions
In this contribution, we provide the responses to the questions and comments on the candidate solution of intra-band overlapping CA for the draft SID to support the irregular channel bandwidth. Based on our analyses, we have the following observations and proposals.
· Observation 1: there is no impact on RAN1 and RAN2 of intra-band overlapping CA to support the irregular channel bandwidth larger than 10MHz except for capability and necessary RRC signaling to enable the overlapping CA.

· Observation 2: there could be a solution based on network deployment which can address the problem of collision of SSBs between two CCs for intra-band overlapping CA.
· Observation 3: it would be reasonable to limit the supported channel bandwidth for single CC for intra-band overlapping CA to be multiple of 5MHz.
· Proposal 1: it is proposed to include intra-band overlapping CA from both UE and network perspectives as the candidate solutions into SID.
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