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Discussion
1. Introduction
In RAN#58, new SI of “small cell enhancement for E-UTRA and E-UTRAN – higher layer aspect” was approved [1] and in RAN2#81 the following deployment scenarios were agreed as the scope of main discussion of this SI and captured in the draft TR [2]. 
	Agreed Scenarios: 

1)
Macro and pico cells on the same carrier frequency (intra frequency) connected via non-ideal backhaul
2) Macro and pico cells on different carrier frequencies (inter frequency) connected via non-ideal backhaul
3)
Only pico cells on one or more carrier frequencies connected via non-ideal backhaul typically low and medium UE mobility


After RAN2#81, official Email discussion on challenges listed in the draft TR has been done [3]. In this contribution, we show our understanding on some challenges with more explanations. 
2. Discussion
In the following discussion, we refer to the number (#) of items used in the Email discussion [3] with rephrasing the title of discussion #D.
· Discussion #B1-1/2: Whether UL/DL power imbalance can be confirmed as an issue in Scenario #1/2
At first, we think UL/DL power imbalance issue will exist in HetNet with co-channel case and Scenario #1 would be only a part of study potentially. In Rel-10/11, (f)eICIC with CRE (Cell Range Expansion) was introduced and this could solve the UL/DL power imbalance. However, (f)eICIC was discussed in assuming sparse small cell deployment basically and it is not sure if (f)eICIC could be sufficient in dense small cell deployment where there might be strong interference from other small cells. Also, given that dual connectivity would be supported as further enhancement e.g. for reduction of handover signalling, dual connectivity with UL data to small cell and DL data from macro cell may need to be studied. For instance, when VoIP is supported for UL in macro and DL in small cell, if the non-ideal backhaul is unable to meet VoIP QoS, then such connectivity to different cells won’t make much sense. 
Observation 1: In Scenario#1, we should study the UL/DL power imbalance issue with focusing on cases where we did not much discussed until Rel-11. 
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Fig.1: UL/DL power imbalance issue in HetNet
· Discussion #D: Whether a) Limitation due to non-ideal backhaul and b) Limitation to utilise multiple eNB resources depending on QoS characteristics can be confirmed as an issue in Scenario #1/#2 (and #3 if any)
First of all, we think that inter-eNB CoMP and inter-eNB CA could be potential enhancement to achieve higher system capacity and per-user throughput in the Scenario #1 and #2, respectively. Note that inter-eNB CoMP might be studied in another WI which has been postponed and would be outside the scope of SCE SI already. Hence, there would be possibility to study the inter-eNB CA only in SCE SI. When we consider the inter-eNB CA in Scenario #2, it would be desirable to split the data into macro and small cell depending on QoS, or to perform somewhat dynamic resource utilization in macro and small cells based on channel quality or traffic load. However, restriction of non-ideal backhaul would definitely be the issue to perform these techniques. Similarly, it would be desirable if the dynamic resource utilization in macro and small cell could be done in Scenario #1 as well. Of course, the non-ideal backhaul would be also the issue in this case. 
Regarding the case depicted in Fig.2, e.g., when MeNB #1 controls macro cell and small cell, some areas (region #A) in small cell could not be a part of Rel-10/11 CA, we think this case would exist in real environment and tend to agree the importance. On the other hand, we are not sure the urgency for studying this case in SI SCE-HL so far. Hence, we think that study should be started with basic scenario where one macro cell covers whole area of small cells. Then, further study should be done in some specific scenario, e.g., Fig. 2.
For Scenario #3, we do not see any specific issue at this moment, but we are open to discuss the limitation due to non-ideal backhaul, if a company shows the necessity of further study. 
Observation 2: In Scenario #1 and 2, we should further study about the limitation due to non-ideal backhaul. For Scenario #3, we are open to discuss the limitation due to non-ideal backhaul as necessary.
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Fig.2:
Issue on small cell deployments at the macro cell edge [3].
3. Conclusion

In this contribution we discussed some challenging issues listed in the draft TR [2] and showed our understanding on them. So far, we have the following observations and propose to make a progress based on them. 
Observation 1: In Scenario#1, we should study the UL/DL power imbalance issue with focusing on cases where we did not much discussed until Rel-11. 
Observation 2: In Scenario #1 and 2, we should further study about the limitation due to non-ideal backhaul. For Scenario #3, we are open to discuss the limitation due to non-ideal backhaul as necessary.
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Fig. in [5, Annex J]: Carrier Aggregation Scenario 4
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Fig. in [6, Figure A.1-4]:
Scenario 3/4 - Network with low power RRHs within the macro cell coverage
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