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1
Introduction

In the last few RAN3 meetings, different proposals addressing PSC disambiguation have been presented in order to enhance mobility from Macro to Femto for non-CSG UEs [1].

In this discussion paper we explain why, in our opinion, none of the so far proposed solutions should be agreed and, consequently, no enhancement for Macro to Femto mobility for non-CSG UEs is needed.

2
Current status of the discussion on support for hand-in for non-CSG UEs
In RAN3#73bis, the discussion on whether and how to support hand in from macro RNC to HNBs for legacy (non-CSG) UEs was triggered by [4]. During the following meetings, different proposals were introduced.  Such proposals can be categorized in two different families [1]:

1) Disambiguation at HNB-GW. Such family includes the following solutions:

1a. (OTD based approach,
1b. UE Uplink detection based approach,
1c. (OTD + UE uplink detection based approach;
2) Disambiguation at Serving RNC. Such family includes the following solutions:

2a. Based on information supplied by Rel-9 UEs to SRNC,
2b. Based on information supplied by HNBs to SRNC.
In RAN3#75bis, [2] introduced a further analysis and description of initial solution 1c, requiring the HNB-GW to acquire the candidate target cells based on the target cell PSC and OTD information, and then send the UE UL PSC and UL DPCCH chip offset information from the SRNC to the candidate cells if there is still more than one candidate. The candidate target cell measures the uplink signal quality of the UE and respond with the measurement result to HNB GW. 
At the same time, in RAN3#75, LSs were sent to RAN2 [6] and RAN4 [7] in order to have a deeper understanding of the impact of the different solutions in terms of measurement performance. RAN2 and RAN4 replied in [3] and [5], respectively.
2.1
Analysis of RAN2’s reply LS [3]
With respect to solutions 1a-1c described in [1], the reply LS from RAN2 in [3] indicates the following.

Question 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?

RAN2's Answer:

In 25.331, section 14.12.4.2, "SRNS RELOCATION INFO" describes a RRC message that is sent between network nodes when preparing for an SRNS relocation or a handover/cell reselection from GERAN Iu mode.

The IE "Measurement report" can be included in the message. The description of this IE is:

"The source RNC should include the Measurement report the UE sent that triggered the SRNS relocation. This information could e.g. be used by the target RNC to set initial power when establishing a DCH."

The IE is OPTIONAL and there is no mandate to send it by the source RNC, as there is no mandatory Network description in RAN2 specifications. It cannot be assumed that specific measurements are included in the IE "SRNS RELOCATION INFO".
Question 2: Could TSG-RAN WG2 please clarify under what conditions this Measurement Report contains the OTD measurement?

RAN2's Answer:

The MEASUREMENT REPORT send by the UE contains cell synchronization information, when the UE is configured to report it. In section 8.6.7.7 "Cell Reporting Quantities" [1], it is specified that if the IE "Cell synchronisation information reporting indicator" is set to TRUE, the UE shall include the IE "Cell synchronisation information" in MEASUREMENT REPORT.
Consideration A: As a consequence of specific measurements to be signalled from source RNC to target HNB GW and due to the lack of requirements on the mandatory presence of such measurements in the handover signalling, solutions 1a-1c of [1] would require, in general, macro layer protocol and node behavior changes in order to work properly.
Consideration B: The Measurement Report does not always contain the OTD measurements. Therefore, additional macro layer changes are needed for solutions 1a-1c to work properly.

Moreover, with respect to solutions 2a-2b of [1], the reply LS from RAN2 [3] emphasized the following.

Question 3: 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?

RAN2's Answer:

There is a capability of the UE to acquire and report SI, including “Support of intra-frequency SI acquisition for HO”, “Support of inter-frequency SI acquisition for HO” and “Support of E-UTRA SI acquisition for HO”. Performance requirement is described TS 25.133. 
A UE indicating the "SI acquisition for HO" capability, also has to understand cell specific PSC ranges as indicated in the "CSG Intrafrequency cell info" IE received in MEASUREMENT CONTROL message.
RAN2 understands that "SI acquisition for HO" is a method to request System Information for any PSC.

For intra frequency, the network for example can either ask for explicit PSC to acquire SI (maximum of 4 PSC at a time, any PSC can be listed) or all the PSC in the ranges of IE "CSG Intra-frequency cell info". In the latter case, UE is at minimum required to acquire the SI of the strongest PSC in those configured. The requirements for identifying and reporting such cells are documented in TS 25.133.

For inter frequency, the network can ask for one PSC (any PSC) at a time to acquire SI. RAN2 assumes RAN3 will further discuss how UTRAN can become aware of the presence of inter-frequency HNB cells and their PSCs. Furthermore, such network-requested SI acquisition can be performed via autonomous gaps, according to the performance requirements specified in TS 25.133. 

RAN2 further advises RAN3 to consult RAN4 on the 25.133 requirements referenced above.

This functionality is supported in CELL_DCH only.
Consideration C: SI-acquisition capable UEs can, in principle, be handed over to cells not listed in the NCL. The availability of SI-acquisition capable UEs could in principle provide support for target cell disambiguation for legacy UEs (at least for the same frequency case) 
2.2
Analysis of RAN4’s reply LS [5]
With respect to solutions 1a-1c, RAN4 replied the following in [5]:

RAN4 would like to inform RAN3 of the performance of primary scrambling code (PSC) and SFN-CFN time difference measurements based on the existing RAN4 specification. 

If there is no PSC collision in the monitored set, the performance of PSC and SFN-CFN time difference measurements can be characterized as follows:

1.
PSC and SFN-CFN time difference measurements are the part of cell identification. Normal cell identification delay and channel side condition requirements apply.

2.
SFN-CFN time difference measurements are accurate to ±1 chip.

If there is PSC collision in the monitored set, the performance of the above measurements is not defined by the RAN4 specification.

The term “PSC collision” mention in the LS implies that the same PSC is included more than once in the monitored set signalled to the UE for the measurements.

Consideration D: As stated in the LS reply no performance is defined for EU measurements in case of PSC collision. This translates in the lack of any guarantee that the measurement will be at all performed by the UE in such conditions. Therefore, it needs to be deduced that there is no guarantee on successful performance of solutions 1a-1c is in such case. 
It should be noted that the scenarios that lead to PSC confusion (PSC starvation due to neighbor list limitation) can also lead to a non-zero probability of PSC collision. Hence, if PSC reuse wants to be supported by means of listing reused PSCs in the NCL, the possibility of PSC collision appears to be likely.

2.3
General implications

From what reported in the two reply LSs [3, 5] and in the latest version of the Text Proposal [1], a few further considerations can be drawn:

Consideration 1: All solutions proposed in [1] (namely solutions 1a, 1b, 1c, 2a and 2b) address only hand-in towards open and hybrid cells. None of them addresses hand-in towards closed cells.

Consideration 2: None of the solutions proposed in [1] can guarantee the correct target cells is selected 100% of the times (see consideration B for solutions 1a-1c and the analysis in [1] for solutions 2a-2b).

Consideration 3: All solutions proposed in [1] impact the macro layer.

Consideration 4: Increasing availability of SI-acquisition capable UEs would make the need of enhanced support for legacy EUs less stringent and in the long run not needed.
3
Proposal

In this contribution we summarized the current status of the discussion on the support for hand in for non-CSG UEs in RAN3.

Given the above-mentioned conclusions on solutions 1a, 1b, 1c, 2a and 2b included in the latest version of the Text Proposal for TR 37.803 in [1], we propose the following:
Proposal: It is proposed to capture in the agreements section of TR37.803 not to standardize any solution for enhancing Macro to Femto mobility for non-CSG UEs.
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