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1. Introduction
In RAN2#67bis meeting, RAN2 received the LS [1] from RAN4, in which RAN4 stated that synchronization using network listening is an essential synchronization technique for TDD HeNBs and requested RAN2 to provide the necessary signalling support.
It was commented however that the current scope of the corresponding RAN4 Work Item, LTE TDD Home eNodeB RF Requirements, does not mention RAN2 as a secondary responsible working group and thus RAN2 is not allowed to work on the solutions. It was stated in the meeting minutes that the discussion may have to go via RAN plenary.
2. Discussion
2.1. RAN4 work item: LTE TDD Home eNodeB RF Requirements
It should be noted that RAN4 has already agreed that the “self-synchronization using network listening” is an essential feature for TDD HeNB synchronization (see annex for detail on “self-synchronization using network listening). The work item is supposed to be closed/completed on December 2009.
Furthermore, RAN4 has set the HeNB timing and frequency error RF requirements to accommodate network listening, and this is explicitly captured in the RAN4 Technical Report on TDD HeNB RF requirements [2]. Further detail on the “self-synchronization using network listening” is described in annex of this document. Without adequate support for self-synchronization, TDD HeNBs can not meet the agreed requirements. Hence in the LS [1] RAN4 has asked SA5 and RAN2 to provide necessary mechanisms to make the entire feature work.

The co-sourcing companies do not consider the fact that RAN2 is not included in the WID a good reason to disregard RAN4 request and to prevent the work to progress on a feature that RAN4 has identified as essential for the deployment of TDD HeNBs. Some further observations on the administrative aspects regarding the handling of work items are provided below.

· No one has perfect visibility in the future. It is quite legitimate that once the work is started, the lead WG discovers that the WID needs to be modified because e.g. there is impact to specifications of other group’s responsibility.
·  Because of the above it is not so uncommon that WIDs are modified at the plenary sometimes immediately before the WIs are closed.. 
· Given RAN4 request, it is our assumption that that the WID will now be modified at next plenary.
Based on the above, the co-sourcing companies strongly believe that the administrative issue raised in the last meeting should not prevent the technical discussion to progress in RAN2. A timely action is necessary in RAN2 in order to fulfill RAN4 request and meet the original schedule of the work item so that the feature can be completed in release-9.

It should be further noted that the synchronization technique defined by RAN4 is essential for TDD HeNB deployment from the day one (i.e. even for release-8 deployments). Delaying the work further will put TDD at disadvantage with respect to FDD due to the fact that one key enabler will be missing in TDD to allow successful deployment of  HeNBs.
Proposal 1:
To continue the technical discussion based on RAN4 request
2.2. RAN2 scope in [1]
As described in the annex of this document, the baseline technique assumes multiple hops to acquire synchronization across the entire network. This requires the concept of “synchronization stratum”.

The synchronization stratum of a particular HeNB is defined as the smallest number of hops between the HeNB and the synch eNB. The stratum value of a “donor” (H)eNB needs to be known to other HeNBs tracking the donor (H)eNB, since HeNBs should acquire synchronization from a donor with the lowest stratum. Also, based on the stratum value the tracking HeNBs decide when to silence their transmissions. In the LS [1] RAN4 listed the following alternatives for signalling the stratum value over the air.
(1) Master Information Block (MIB). This would require that the HeNB read the PBCH of the donor (lower stratum) (H)eNB. When it does so, it may not be able to transmit its own PBCH. However, since stratum number monitoring is expected to be very infrequent, this may not have a significant impact on the UEs. 

(2) System Information Block (SIB)-1. This would require that the HeNB monitors the subframes in which the SIB-1 is transmitted, and not transmit anything in such subframes. Similar to option (1), this should also have a limited impact on the UEs. 

(3) Subframes that are declared as MBSFN by higher stratum number (H)eNBs: If the tracking HeNB declares an MBSFN subframe while trying to read the stratum number of the donor (H)eNB, there will be no UE impact. However, the donor (H)eNB will need to be aware of which subframes are declared as MBSFN and used by the tracking H(e)NBs for synchronization.
RAN2 is asked to explore the above solutions. We propose RAN2 to try to technically endorse a solution among those listed in the RAN4 LS [1].

Proposal 2:
To try to come to technical endorsement of a CR capturing a solution achieving the goal requested by RAN4
3. Conclusion
RAN2 is kindly asked to take into account the points raised in this document and react to the RAN4 request by technical discussion, instead of sticking to the administrative issue. It is further proposed to technically endorse a solution for timely approval in the next RAN plenary.
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Annex: Baseline technique “Self-Synchronization using Network Listening”
The technique in which a HeNB derives its timing from a synchronized eNB or HeNB (which in turn may be GNSS-synchronized) is refered to here as “self-synchronization using network listening”. A HeNB that uses network listening  (say HeNB1) may utilize the common reference signal (CRS) from another eNB (say sync eNB) to derive its timing. Another HeNB (say HeNB2) may choose to synchronize to sync eNB or HeNB1 depending on which signal has higher strength. This way synchronization can be achieved using multiple hops. Figure-A1 below illustrates the concept of self-synchronization.
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Figure-A1: Self-synchronization using Network listening

The subframes when an eNB stops transmitting for acquiring or tracking synchronization could impact UEs that expect signal transmission at that time. This impact can be minimized if the UEs would be aware of the lack of signal transmissions. One simple way to achieve this would be to have the eNB declare these subframes as MBSFN subframes. In this case the subframes would simply be ignored by the UEs and hence would not impact the UEs.
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Figure-A2: Use of MBSFN subframes for Network listening
Figure A-2 illustrates the use of MBSFN subframes for synchronization using network listening. We can see that the MBSFN subframes used by different stratum HeNBs are different. Note that the use of a common set of MBSFN subframes at each stratum level has the benefit of limiting interference from other HeNBs at the same stratum when trying to track a lower stratum (H)eNB.  
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