
3GPP TSG-RAN WG2 Meeting #82 
R2-131845
Fukuoka, Japan, 20 May – 24 May 2013
Agenda Item:
7.2.2.1
Source: 
ASUSTeK

Title:  
Discussion on utilizing radio resources across multiple eNBs
Document for:
Discussion and Decision
1. Introduction

The necessity of utilizing radio resources across multiple eNBs was discussed in last RAN2 meeting. Finally, the necessity has been confirmed and agreed as one challenge to improve throughput and system capacity for small cell enhancements [1]:
Increasing throughput by utilizing radio resources across macro and pico cells is a challenge with non-ideal backhaul while taking into account QoS requirements. (Scenario #1 and #2)
And the design goal corresponding to the challenge has been agreed [1]:
Utilizing radio resources across macro and pico cells in order to achieve per-user throughput and system capacity similar to ideal backhaul deployments while taking into account QoS requirements should be targeted.
Besides, it may also be considered as a possible solution to overcome other challenges, e.g. prevent increased signaling load by reducing the frequency of handover. This contribution discusses several issues and necessary changes in order to utilize radio resources across multiples eNBs.
2. Discussion

Utilizing radio resources across multiple eNBs, e.g. different (DL or UL) signaling and data for a UE could pass through different eNBs, is considered as a potential enhancement used to overcome several challenges of small cell deployment. However, to realize this enhancement, several issues need to be considered and current protocol architecture needs to be modified.
One issue is that QoS may not be guaranteed for services which utilize radio resources in small cells. The reason is that the services served by a small cell may be interrupted more frequent than the services served by a macro cell due to the issues of mobility robustness or frequent cell change caused by small coverage. Besides, QoS for these services may also not be guaranteed due to delay caused by non-ideal backhaul, e.g. if data needs to be transferred through non-ideal backhaul.
Observation 1. Offloading whole U-plane data to small cells may not fulfil QoS requirements.

So, for services with high QoS requirement, it may not be preferred to utilize radio resources in small cells if macro cells are qualified. As for services with lower QoS requirement, radio resources in small cells could be utilized to improve throughput as well as load balancing. Then, in order to guarantee QoS and flexibility, it is suggested to let network make the decision about which service(s), e.g. per RB or logical channel basis, should be offloaded to small cells. Network can take, e.g. QoS requirement of services, loading of cells, or etc., into account. Some additional interactions between eNBs may possibly be required and need further study.
Proposal 1. U-plane data of a UE can be served by more than one eNB. Network decides the mapping between eNBs and services.
Another issue is that dynamic radio resource scheduling is impacted by non-ideal backhaul. Since eNBs are connected via non-ideal backhaul, one scheduler to control all dynamic radio resources scheduling in multiple eNBs may not be feasible due to delay and lack of flexibility. And coordination of radio resources between eNBs could be complex. So, it is suggested that each eNB should have its own scheduler to schedule its radio resources.
Proposal 2. Each eNB uses its own scheduler to dynamically schedule its radio resources for a UE, i.e. each eNB has one MAC entity for the UE.
Then, each scheduler needs assistant information from UEs, e.g. HARQ feedback, CSI, SR, or etc., to make proper scheduling decision. If the assistant information for scheduling needs to be forwarded between eNBs through non-ideal backhaul, scheduling may be delayed or inefficient. So, it is suggested to let the UE provide assistant information for scheduling directly to the corresponding eNB to eliminate information forwarding impact.
Proposal 3. UE provides assistant information for scheduling directly to the corresponding eNB.
To achieve this proposal, a UE may possibly need more than one PUCCH. However, transmitting multiple PUCCHs simultaneously may not be possible, e.g. due to UE capability or uplink power limitation, and solutions are discussed in [2].

Besides, it should be noted that this proposal does not exclude the possibility of providing assistant information for scheduling to other eNB. Currently, there are two proposed enhancements in order to detect radio problem of small cells promptly:
Option 1
Radio link monitoring (RLM) for small cells [3][4]

Option 2
UE provides CSI report of small cell(s) to macro eNB [5]
It is considered that radio problem of small cells could not be detected promptly by the mechanism similar to radio problem detection of SCells in Rel-10/11 and proposing option 1 for fast detection. And option 2 is an enhancement to eliminate delay caused by non-ideal backhaul. According to the current specifications, RLM still needs at least 200ms to detect problem [6] (if N310=n1 and T310=ms0 [7]). The gain to introduce RLM seems unclear. Basically, we prefer to reuse similar mechanism as in Rel-10/11, e.g. CSI report, SRS, measurement report, or etc., to detect radio problem of small cells unless it is considered insufficient. And option 2 could be considered if fast radio problem detection is required.
Proposal 4. Discuss the need to introduce means to detect radio problem of small cells promptly.
3. Conclusion

This contribution provides the following proposals in order to utilize radio resources across multiple eNBs.
Proposal 1. U-plane data of a UE can be served by more than one eNB. Network decides the mapping between eNBs and services.
Proposal 2. Each eNB uses its own scheduler to dynamically schedule its radio resources for a UE, i.e. each eNB has one MAC entity for the UE.
Proposal 3. UE provides assistant information for scheduling directly to the corresponding eNB.
Proposal 4. Discuss the need to introduce means to detect radio problem of small cells promptly.
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