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Discussion and decision
1. Introduction
RAN2 received LS [1] from RAN3, inquiring about existence and feasibility of certain RAN2 procedures. 

These procedures are considered to assist the various options that RAN3 is evaluation, for addressing address hand-in of non-CSG capable UEs (e.g. pre-Rel-9) to HNBs

In this contribution, we detail the background for the RAN3 inquiries, to help answer the first two questions. We further express concern regarding RAN3’s third question.
2. Discussion
2.1 PSC Confusion
In the context of the Rel-11 H(e)NB Mobility Study Item, RAN3 is considering ways to address hand-in of non-CSG capable UEs (e.g. pre-Rel-9) to HNBs, in 3GPP TR 37.803 [1]. 

Such UEs do not implement the Rel-9 feature SI acquisition for HO (see 3GPP TS 25.306 [3]), and are thus unable to report a HNB’s unique Cell Identity at handover time (3GPP TS 25.367 [4]) .
One of the problems identified by RAN3 and in the LS is PSC Confusion, which arises when two HNBs use the same PSC (e.g. PSC-X in Figure 2-1) in the coverage of the same macro cell. The macro RNC would then be unable to map PSC-X to a unique HNB Cell Identity.
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Three of the proposed approaches in RAN3 (options 1a, 1c and and 2a) consider augmenting the HNB’s signature by adding ΔOTD = OTDtarget-HNB – OTDsource-macro-cell, to allow a wider set of HNBs signatures, to help UTRAN identify the target HNB.
The measurement OTDcell is defined as “SFN-CFN observed time difference” in 3GPP TS 25.215 [5] section 5.1.8, copied in Appendix A.1:
· OTDcell = OFFcell*38400 + Tmcell (expressed in chips)
· OFF and Tm compose the “SFN-CFN observed time difference” measurement
· For inter-frequency measured cells, OFF = 0

2.1.1 Option 1a
In the simplest form of this option, ΔOTD reported by the UE is matched at the target UTRAN against a corresponding Reference_ΔOTD maintained at the target UTRAN.
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Figure 2: Address PSC Confusion via disambiguation at the target (Option 1a)
2.1.1.1 Reporting OTDHNB and OTDmacro to SRNC
Reporting of OTDHNB and OTDmacro (step 1 of Figure 2) is under RNC control.
RNC can request UE to report these measurements via RRC flags (Read SFN indicator IE and Cell synchronisation information reporting indicator IE), in the Measurement Control message [6]:
· Read SFN indicator IE: set to TRUE for each intra-frequency cell
· Cell synchronisation information reporting indicator IE: set to TRUE for both active and monitored set cells, for the handover-triggering event (e.g. 1a).
In [1], RAN3’s Question 2 is:

	Could TSG-RAN WG2 please clarify under what conditions this Measurement Report contains the OTD measurement?


In current networks, intra-frequency OTD reporting is necessary to maintain timing during handover. Timing is maintaned for SHO, or timing maintained HHO (e.g. to allow a UE to skip the synchronization procedure A [9]).
In theory, for some cases, SRNC could know ahead of time that timing maintance is not supported toward certain cells, and thus not request OTD reporting towards those cells.

In our experience, many architectures allow OTD reporting for all cells, and the decision to maintain timing or not is only made after the report is received, possibly based on resource availability, architecture considerations, support by target RNC, etc.
Observation 1: In our experience, many architectures allow OTD reporting for all cells, and the decision to maintain timing (e.g. SHO) or not is only made after the report is received
It is possible that implementations exist where observation 1 is invalid, so:
Proposal 2: RAN2 to consider if practical achitectures exist where OTD reporting cannot be enabled toward certain neighbour cells.
2.1.1.2 Transporting OTDHNB and OTDmacro to HNB-GW
Once OTDHNB and OTDmacro are reported to SRNC, SNRC would make them avaialble to HNB-GW (steps 2 and 3 of Figure 2).
In considering mechanisms whereby parameters OTDHNB and OTDmacro can be transported by steps 2 and 3, RAN3 could consider:
a. adding them to RANAP

b. asking RAN2 to add them to the transparent RRC container (SRNS RELOCATION INFO [6])

c. extracting them at the target UTRAN from the Measurement Report message included in the SRNS RELOCATION INFO [6].
Relating to these, RAN3’s Question 1 is [1]:

	Could TSG-RAN WG2 please clarify under what conditions the source RNC delivers the Measurement Report that "triggered the SRNS relocation" in the SRNS Relocation Info container?


Regarding (c), RRC semantics for the inclusion of the Measurement Report are as follows [6]:
	14.12.4.2
SRNS RELOCATION INFO
This RRC message is sent between network nodes when preparing for an SRNS relocation or a handover/cell reselection from GERAN Iu mode.

With the presence or absence of the IE "RB identity for Hard Handover message" the source RNC indicates to the target SRNC whether the source RNC expects to receive the choice "DL DCCH message" in the IE "RRC information, target RNC to source RNC" in case the SRNS relocation is of type "UE involved". Furthermore the target RNC uses this information for the calculation of the MAC-I.


Direction: source RNC/RAT(target RNC
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This information could e.g. be used by the target RNC to set initial power when establishing a DCH.




Observation 3: The inclusion of the Measurement Report that triggered SRNS relocation is a “should” requirement on UTRAN.
Based on the above observation:

Proposal 4: RAN2 is asked to consider:

· can architectures today be expected to implement the “should” requirement on the inclusion of the Measurement Report message?
· if such implementation cannot be expected, what is RAN2’s view on:
· Alt 1: changing semantics to require inclusion of the Measurement Report message when PSC Confusion needs to be resolved (a decision SRNS would make)?
· Alt 2: adding OTD parameters as new RRC IEs, for tranportation to target UTRAN?
2.1.1 Option 2a

An alternative proposal RAN3 considers for addressing PSC Confusion is for SRNC to compare the UE-reported ΔOTD against the Reference_ΔOTD of target cells in PSC confusion, and thereafer identify the target at the SRNC:
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Figure 3: Address PSC Confusion via disambiguation at the source (Option 2a)
To be able to perform target disambiguation in step 1bis of Figure 3, S-RNC must maintain ΔReference_OTD for each possible target HNB at the S-RNC as well.
Option 2a proposes to collect ΔReference_OTD (and the corresponding mapping towards the corresponding HNB’s Cell Identity) by requiring (other) UEs implementing the Rel-9 feature SI acquisition for HO [3] to report Cell Identity, OTDmacro and OTDHNB for each encountered HNB in potential PSC Confusion.
In effect, such UEs would be used for ANR-like activitity at the S-RNC.
Relating to this approach, RAN3’s Question 3 [1] is:
	Could TSG-RAN WG2 please clarify under what conditions an RNC can configure a UE capable of "SI acquisition for HO" to report the System Information for any encountered PSC?


According to today’s requirements, UTRAN is expected to ask UEs report CGI only after UE indicates proximity to a HNB it is a member of [4]. For HNBs on a channel other then the macro cell UE is camping on, such indication helps to protect UTRAN and UE against deleterious network and UE impact from:
· excessive usage of compressed mode (needed to detect presence of inter-frequency HNBs [4]);
· un-necessary use of autonomous gaps for SI Acquisition [4], [7].
Furthermore, CGI reporting is expected to be a precursor to handovers. Hand-in thresholds (of event 1a, for instance) would be set accordingly.
To account for ΔReference_OTD drift [11], we expect it insufficient to rely only on handover reports for tracking of ΔReference_OTD. SRNC may choose to increase the number of reports by lowering event-triggering thresholds or configuring periodic CGI reports.
Thus, in attempting
 to track the ΔReference_OTD drift, SRNC would experience a storm of Measurement Reports in areas where HNBs in PSC Confusion are deployed, which could impact signalling for all UEs served by the SRNC.
Observation 5: Assuming UEs implement the corresponding Rel-9 feature "SI acquisition for HO" for the corresponding case (intra or inter-frequency), the following consequences are expected from configuring UEs to report CGI for any encountered cell in PSC Confusion:
a. excessive usage of compressed mode (for tracking other-channel HNBs)
b. un-necessary use of autonomous gaps (for tracking other-channel HNBs)
c. excessive measurement reporting activity (for tracking any HNBs)

Proposal 6: Reply to RAN3’s Question 3 with Observation 5.
3. Conclusion
The following observations and proposals were made in this contribution:
Observation 1: In our experience, many architectures allow OTD reporting for all cells, and the decision to maintain timing (e.g. SHO) or not is only made after the report is received

Proposal 2: RAN2 to consider if practical achitectures exist where OTD reporting cannot be enabled toward certain neighbour cells.

Observation 3: The inclusion of the Measurement Report that triggered SRNS relocation is a “should” requirement on UTRAN.
Proposal 4: RAN2 is asked to consider:

· can architectures today be expected to implement the “should” requirement on the inclusion of the Measurement Report message?

· if such implementation cannot be expected, what is RAN2’s view on:

· Alt 1: changing semantics to require inclusion of the Measurement Report message when PSC Confusion needs to be resolved (a decision SRNS would make)?
· Alt 2: adding OTD parameters as new RRC IEs, for tranportation to target UTRAN?
Observation 5: Assuming UEs implement the corresponding Rel-9 feature "SI acquisition for HO" for the corresponding case (intra or inter-frequency), the following consequences are expected from configuring UEs to report CGI for any encountered cell in PSC Confusion:

a. excessive usage of compressed mode (for tracking other-channel HNBs)
b. un-necessary use of autonomous gaps (for tracking other-channel HNBs)
c. excessive measurement reporting activity (for tracking any HNBs)

Proposal 6: Reply to RAN3’s Question 3 with Observation 5.
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Appendix A

A.1 OTDcell Definition
	3GPP TS 25.215 [5], definition of OTDcell 

	5.1.8
SFN-CFN observed time difference

Definition

The SFN-CFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= (TUETx-T0) - TRxSFN, given in chip units with the range [0, 1, …, 38399] chips

TUETx is the time when the UE transmits an uplink DPCCH frame.

T0 is defined in [1].

TRxSFN  is the time at the beginning of the neighbouring P-CCPCH frame received most recent in time before the time instant TUETx-T0in the UE. If the beginning of the neighbouring P-CCPCH frame is received exactly at TUETx-T0 then TRxSFN=TUETx-T0 (which leads to Tm=0).
and

OFF=(SFN-CFNTx) mod 256, given in number of frames with the range [0, 1, …, 255] frames

CFNTx is the connection frame number for the UE transmission of an uplink DPCCH frame at the time TUETx.

SFN is the system frame number for the neighbouring P-CCPCH frame received in the UE at the time TRxSFN.

The reference point for the SFN-CFN observed time difference shall be the antenna connector of the UE.

In case the inter-frequency measurement is done with compressed mode, the UE is not required to read the cell SFN of the target inter-frequency neighbour cell and the value for the parameter OFF is always reported to be 0.

In case that the SFN measurement indicator indicates that  the UE does not need to read cell SFN of the target neighbour cell, the value of  the parameter OFF is always be set to 0.

Applicable for

CELL_DCH intra, CELL_DCH inter




A.2 OTDcell declaration in RRC

	3GPP TS 25.331 [6], declaration of OTDcell 

	10.3.7.6
Cell synchronisation information
The IE "Cell synchronisation information" contains the OFF and Tm as defined in [7] and [8] and the four most significant bits of the difference between the 12 least significant bits of the RLC Transparent Mode COUNT-C in the UE and the SFN of the measured cell. It is notified to SRNC by Measurement Report message or Measurement Information Element in other RRC messages

Information Element/Group name

Need

Multi

Type and reference

Semantics description

CHOICE mode
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Figure � SEQ Figure \* ARABIC �1�: PSC Confusion - which HNB corresponds to PSC-X?
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� Whether such attempt can  succeed  is a sparate concern for RAN3 to consider, and therefore not addressed in this contributon.
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