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1. Introduction

This document summarises the company positions expressed in email discussion [67#29].  Where a reasonable level of consensus emerged, a proposed resolution for the corresponding issue is presented.
The contents of this document are adapted from the “tracking document” circulated during the email discussion.

2. List of Stage 2 issues
The following stage 2 open issues have been identified:

1. Transport of UE positioning capability

2. Positioning continuity during handover 

3. Possibility of eNode B providing measurements reported via RRC onward to the E-SMLC

4. E-SMLC ability to request timing/measurements from multiple eNBs for candidate cell list

5. Protocol model and transaction/procedure structure

6. Transfer of OTDOA assistance data via LPPa
7. Network support indicator for LPP
8. Transport over the radio and retransmission handling in UL

3. Collected comments

3.1. Transport of UE positioning capability
Rapporteur’s summary:

The RAN2 meeting agreed that the positioning capabilities of the UE will be transferred within LPP; it remains open whether these capabilities will  be delivered to the MME (e.g., at attach time) and later forwarded by the MME to the E-SMLC, or transferred end-to-end from the UE to the E-SMLC in the context of an LPP session.  An LS was sent to SA2 and CT1 soliciting their opinions, but it seems also useful to understand company positions from the RAN2 point of view.

	Company
	Comments

	Qualcomm
	No strong opinion.  We see that storing the capabilities at the MME offers some improvement in performance (one roundtrip at the beginning of a positioning session)—however, since this improvement would not be available for SUPL cases, we assume that positioning performance needs to be acceptable even if this is not done.

It is, however, important that the layering be maintained; i.e., if the MME does store the capability for forwarding later, it should be in a transparent LPP container.  LPP is defined as an end-to-end protocol, and it should be clearly understood that a decision to store capabilities at the MME would not include a layering violation in which the MME *interpreted* those capabilities.

	Nokia/NSN
	There seems to be some benefit in having the UE positioning capability stored in the MME at network attach time so that the MME can send the UE capability to E-SMLC just before or when Location Request is sent to the E-SMLC (or at the time when an LPP session is established for a UE). This may reduce the signaling over the air everytime the LPP session is established. However, we should consider providing only some relevant subset of the positioning capability so as to keep the size of the capability information reasonable. With all possible signals and supported assistance data types and formats etc. the amount of information may grow too large compared to overall capability info size.

	CATT
	We prefer to store this information in MME. Our opinion is to define an optional container in uplink NAS PDU, e.g. attach request /TAU request, where the absent of this IE means UE does not support LPP. Regarding the content, we prefer to have full capability information in this container to save delay caused by any further enquiry/report procedure, not sure whether size issue is a really concern (it seems in UTRAN, the size of “UE positioning capability” is not so big).

	Huawei
	If the full capability is delivered to MME and stored in MME. The followed separate capability exchanged procedure is unnecessary. We think one full capability exchanged procedure is enough. 

	Ericsson, ST-Ericsson
	It gives some benefits in the control plane positioning that the UE positioning capability is delivered to MME at Attach. And it is stored in MME and is sent to e-SMLC when the LR is started. The inclusion of the UE positioning capability itself can indicate that the UE supports positioning. So no separate UE positioning support indication is needed. The UE positioning capability is to be defined in RAN2. So NAS layer only needs to define the transparent container for it. It however could also be considered as an optimisation and only works for control plane positioning. 

	Andrew Corp.
	We prefer for the full UE positioning capability to be delivered to (and stored in) the MME at UE 'attach', then passed to the E-SMLC at the start of location request. We see a benefit of this approach in reducing the response time for LRs and perhaps network traffic, rather than the E-SMLC having to explicitly request this information from the UE and wait for a response before various positioning methods may be attempted (or perhaps a default method attempted).

	Samsung
	We prefer defining only one set of capabilities which is exchanged via LPP or NAS. Storing of UE capabilities in the MME seems an optimization which can be avoided in Rel-9.


Proposed Conclusion: Majority favour storing the capability at the MME.  In the rapporteur’s view, we can agree to capture this option in the stage 2 (with an FFS pending the LS responses from SA2 and  CT1).  This change is included in [1].
3.2. Positioning continuity during handover 
Rapporteur’s summary:

Several documents were treated in relation to the case where a handover occurs during a positioning operation.  No consensus was reached in the meeting.  What should be the behaviour of the system in this situation?

	Company
	Comments

	HTC
	When handover occurs during positioning operation, the positioning should be interrupted during the HO and resumed after completion of the handover. Moreover, after completion of HO, UE may request for new assistance data from the system, even when the positioning operation was already done with the assistance data delivery.  

	Qualcomm
	With A-GNSS and possibly downlink OTDOA (depending how it is defined) there may be no need to take any special action, so any handling could be associated with particular positioning methods, or indicated with a “may” rather than “should” or “shall”. Since handovers could be quite frequent in many realistic deployments, it seems unrealistic to terminate positioning operations at each handover.

	Nokia/NSN
	It is simpler to not have any special behavior when handover takes place while positioning operation is ongoing. Except for emergency positioning purpose I don’t see the positioning as critical to be continued during a handover. We should just abort or ignore the positioning operation, execute the handover and let the UE or E-SMLC reinitiate the positioning.

	CATT
	We think the answer depends on different position methods and HO scenarios. For example, A-GNSS and OTDOA may not be affected by HO, but E-CID seems to be affected. Also note that in 23.271 section 9.4.3a, it says that during inter-eNB HO E-SMLC will be informed by MME.

	Huawei
	The positioning continuity can be realized by network, i.e. network can decide whether the location procedure should be reinitiated and whether the assistance data should be updated. It seems that there is no RAN specification impact.

	Ericsson, ST-Ericsson
	Any ongoing LR could be considered implicitly cancelled if a handover occurs. However it depends on which positioning method has been used. If it is E-CID it makes sense to reinitiate the location request after the HO is completed. For OTDOA depending on how many cells the e-SMLC has included in the list of measured cells this list could still be valid after the HO. And for A-GNSS the UE can still continue the measurement even when the HO occurs. 

	Andrew Corp.
	Presumably the positioning operation would have to be aborted during an MME handover, however an eNB handover perhaps could be handled with a 'reset' message (similar to GERAN) being sent to the E-SMLC informing it of the new eNB. The E-SMLC may then decide whether to establish an LLP connection to the new eNB and restart/continue the positioning operation? Note, I guess it is possible that a UE which for example has already received OTDOA/AGNSS assistance data could still calculate it's location during eNB handover, but wondered if there would still be an LPP connection via the old(?) eNB to respond back to the e-SMLC with it's location/measurements. It does seem unreasonable to abort/rejected a location request if one is still able to complete (or restart) when an eNB handover occurs.


Proposed Conclusion: No consensus; further discussion required (under RAN2 responsibility).
3.3. Possibility of eNode B providing measurements reported via RRC onward to the E-SMLC

Rapporteur’s summary:

This item relates mainly to E-CID, where the eNode B may have measurements available that were reported via the usual RRC mechanism that could be used for positioning by the E-SMLC.  The current stage 2 text seems to indicate that this behaviour would be allowed, and the decision on whether to forward such measurements would be left to eNode B implementation.  Is this correct in the view of the group, and if so should it be captured more explicitly in the spec?

	Company
	Comments

	HTC
	In our opinion this possibility should be allowed to reduce the burden of message exchange. We also believe that this should be explicitly captured in the spec. 

	Qualcomm
	We think the behaviour should be allowed.  We don’t especially see that it needs more explicit description in the spec, but would not object if other companies wanted to see it called out more clearly.

	Nokia/NSN
	At present, the UE can report the UE Rx-Tx Time Difference measurement to eNB which the eNB uses to calculate the TA (Type 1). eNB then sends the Type 1 TA to E-SMLC over LPPa. The eNB can also send the Type 2 TA to E-SMLC which is just the eNB Rx-Tx time difference measurement. The Type 2 TA is redundant since the UE can also send the UE Rx-Tx Time Difference measurement to E-SMLC over LPP. So we do not see a need for eNB sending the UE Rx-Tx Time Difference over LPPa to E-SMLC. In fact, since UE can directly provide the TA over LPP it seems that the eNB measurement provided for ECID could just might the AoA measurement.

	CATT
	No strong opinion, but it should be clear what the eNB behaviour is. For example, if E-SMLC request UE RSRP measurement result, which currently not available (or out-of-date) in eNB, then should eNB trigger measurement configuration? Or omit this request?

Then regarding UE Rx-Tx Time Difference measurement, at least for AoA+TA, our understanding is that tight relationship between TA result and AoA result is also needed, so the best way is to report both of them by LPPa, rather than “TA from LPP + AoA from LPPa”.

	Ericsson, ST-Ericsson
	RAN1 has defined two types of TA measurements while type 1 TA (UE measurement+eNB measurement) is significantly more accurate than the Type 2 TA (eNB measurement only). And for synchronisation reason the UE measurement should be sent to eNB. So it should be allowed for the eNB to provide the UE measurement.  

	Andrew Corp.
	We think this behaviour should be allowed. There may be additional measurements (in future LTE releases?) that permit other network-based positioning measurements to be used for E-SMLC positioning, so use this use of feature may allow the eNB to obtain these measurement from other sources (UE, LMU, other) before responding to the e_SMLC. This flexibility will nopt be available should an OAM only option be selected for the E-SMLC to retrieve OTDOA timing measurements/AD.


Proposed Conclusion: Forwarding of measurements is allowed (no change in the stage 2).  It could be discussed further (in RAN2) whether any clarifications to the eNode B behaviour are needed or if this can be left to implementation.
3.4. E-SMLC ability to request timing/measurements from multiple eNBs for candidate cell list
Rapporteur’s summary:

This item emerged from a discussion in RAN3 on OTDOA; the rapporteur confesses to a certain confusion about the wording, as the item seems to relate at least partly to measurements rather than to assistance data, but this does not seem correct as OTDOA measurements would be transferred from the UE rather than the eNode B.  Involved companies are requested to confirm that the issue actually concerns assistance data (e.g., the relationships in timing and configuration between the eNBs).
If so, the question then would be whether the E-SMLC:

1. always receives this information for each eNB from the concerned eNB itself (“here is my configuration”);

2. always receieves this information from only a single eNB (e.g., the eNB serving the UE to be positioned), with the information provided for all eNBs in the candidate set based on some gathering procedure carried out by the eNB; or

3. may use some combination of these two options.

This item is only meaningful if the conclusion for item 3.6 below is that the assistance data may be transferred over LPPa.

	Company
	Comments

	HTC
	We prefer option 2. This option reduces the number of message exchange between serving eNB and E-SMLC as only one procedure can provide information for all eNBs in the candidate set.

	Qualcomm
	We see no reason to have a restriction on the E-SMLC in this regard; option 2 offers no benefit to the system and requires additional functionality and traffic on the X2 interfaces if the assistance data must always be collected by a single eNode B.  Additionally, the E-SMLC may end up receiving the same data multiple times from different eNBs which would needlessly increase traffic and processing.  It is essentially a reintroduction of the “Alternative 1” architecture that was removed from TS 36.305 after RAN2#66bis, and it has the same disadvantages that led to that decision.  Thus we support option 1.

	Nokia/NSN
	See 3.6

	Huawei
	There are two questions:

1 when does the network get the candidate set? Does network maintain this information or just get it upon reception of a positioning request?

We think it’s better to maintain assistance data in network because it can reduce delay and signalling load. 

2 Which node maintains this information?

 We think E-SMLC is better node. If eNB maintains this information, E-SMLC has to get it from eNB upon every positioning procedure.

So we prefer option 1.

	Ericsson, ST-Ericsson
	See below in 3.6. 

	Andrew Corp.
	we support option 1, we believe the E-SMLC is better able to determine the candidate list of eNBs to obtain OTDOA timing measurements/AD, and the E-SMLC may also cache the AD for future use which will reduce network traffic. We are concerned that an 'OAM only' solution may be selected for retrieval of timing/measurements from the eNB since this will severely restrict future development of network based positioning methods (which require no direct UE involvement). Having said this, we can live with the option for the E-SMLC to ask only the serving eNB for measurement/AD (aswell as the OAM option), but see this as an unecessary limitation.


Proposed Conclusion: Majority for option 1, hence no introduction of the restriction for option 2.  Applicability depends on the outcome of item 3.6.
3.5. Protocol model and transaction/procedure structure
Rapporteur’s summary:

Discussion #15 gave rise to a proposed alternative design for the LPP and LPPa protocols, in which there would be no transaction  model and the positioning flows in the current stage 2 would be broken down into procedures matching the RAN3 definition of “elementary procedures”.  Would such a change have any functional impact on the protocol?  Is it desirable to make this restructuring, either because of such technical impact or as a matter of style?

	Company
	Comments

	Qualcomm
	We see no functional impact from the proposed change (e.g. no resulting change in signalling content) and therefore no technical motivation for a restructuring.  In our view the transaction model more accurately represents the functionality of the protocol and the likely structure of implementations – e.g. it is used in RRLP which is now widely deployed for both control plane and SUPL.  Since the time available for completion of the WI is quite limited, we would prefer not to spend time on a restructuring for nontechnical reasons.

	Nokia/NSN
	No strong opinion as long as the agreed LPP and LPPa protocol terminations are maintained.

	Ericsson, ST-Ericsson
	As already discussed extensively in the TS 36.305 email discussion, we think LPP and LPPa should be procedure based protocols, in the same way as RRC/S1-AP has been defined where the procedure is either one request and response (class 1 procedure) or only indication/response (class 2 procedure). The transaction is only one instance of a certain positioning procedure. Therefore it is of course supported that the server can exchange multiple transactions of the same procedure with the UE (or the eNB for LPPa), but separately. We consider this is not an editorial/naming issue. This concerns whether or not we can have a clear stage 3 specification.

	Andrew Corp.
	I must admit that I don't understand the significant difference of the two proposals, however I accept the need to minimise the Standards (re)work required given the limited timeframe/resources for Rel9. The present transaction model is one that I personally can better relate to coming from a GERAN background, and one I am easily able to draw parallels to which helps my understanding of the new LTE messaging/protocols.

	Samsung
	Please see the attached paper (“How to use the transaction identifier-Samsung”). 


In addition to the comments provided, Ericsson/ST-Ericsson submitted a draft of TS 36.305 reorganised to use elementary procedures.  Some questions from the rapporteur relating to this document were not answered during the discussion period; we assume that they must be resolved in discussion during this meeting cycle.

Proposed Conclusion: No consensus; further discussion required (under RAN2 responsibility).
3.6. Transfer of OTDOA assistance data via LPPa
Rapporteur’s summary:

In the same RAN3 discussion that produced item 3.4 above, it was questioned whether there is any need to transfer OTDOA assistance data via LPPa at all, as opposed to relying solely on OAM or other mechanisms outside the scope of RAN specifications.  Should LPPa support transfer of this assistance data in Rel-9?

	Company
	Comments

	HTC
	We prefer that LPPa supports transfer of the OTDOA assistance data in Rel-9

	Qualcomm
	We believe very strongly that transfer of these assistance data over LPPa is necessary.  OAM will undoubtedly have a role in “seeding” the E-SMLC with an initial configuration at deployment time, but we see many use cases where this information would later require updates that would be best handled via LPPa.  (Examples were discussed at RAN3#57; for instance, we consider that using LPPa would be the natural way of maintaining timing information in an asynchronous deployment, or of reflecting dynamic changes in the eNB configuration.) LPPa also enables a more open interface to the E-SMLC and reduces the extent to which an E-SMLC needs to be operator specific.

	Nokia/NSN
	It would certainly make LPPa development simpler and also expedite the completion of this WID in Rel-9 if we only had the OAM option. So we are OK with not having OTDOA assistance data delivery via LPPa.

	Huawei
	We wonder if the OAM method is enough or not, e.g. for dynamic data “timing”, can OAM always collect these information in time? We think it’s better to keep current behaviour in 36.305.

	Ericsson, ST-Ericsson
	It was already agreed in RAN3 that the OTDOA assistance data is semi-permanent and is available to O&M systems. When collecting the RAN related assistance data by O&M, the existing interfaces between eNBs-O&M and O&M-E-SMLC are used. Hence the specification and functional implementation impact would be limited. Therefore there is no need to define redundant assistance data collection methods.  

	Andrew Corp.
	We are concerned that an 'OAM only' solution may be selected for retrieval of timing/measurements from the eNB since this will severely restrict future development of network based positioning methods (which require no direct UE involvement). I wonder if the networks are 'static' enough eg. given the SON feature, to ensure OAM retrieved timing information is always accurate/uptodate. Our preference is for LPPa to support transfer of OTDOA AD (and potentially other measurements) in Rel-9.


N.B.: As indicated by subsequent discussion on the reflector, the comment of Ericsson/ST-Ericsson that “It was already agreed in RAN3 that the OTDOA assistance data is semi-permanent...” does not refer to an official group agreement, but rather to Ericsson/ST-Ericsson’s impression of the consensus opinion.

Proposed Conclusion: No consensus; further discussion required (under RAN3 responsibility).

3.7. Network support indicator for LPP
Rapporteur’s summary:

Should the network indicate explicitly (in BCCH or elsewhere) whether it supports LPP?
	Company
	Comments

	HTC
	The network provides positioning support indicator (e.g. 1 bit in BCCH) to the UE. If the indicator indicates that positioning is supported, the UE can initiate a MO-LR in LTE. Otherwise the UE can initiate the MO-LR in UMTS by CS fallback procedure. The UE can benefit from this indicator because of fewer MO-LR initiation failures.

	Qualcomm
	We agree generally with the analysis above from HTC.  The cost of this addition is low and the benefits clearly justify it.  However, it is not clear to us what “network support of LPP” means; would this indication relate only to support of the control-plane solution?  Finally, it is not clear to us exactly what this flag would mean; for instance, if the serving eNode B does not have an LPPa endpoint, but the core network is able to route LPP messages to an E-SMLC, what would be indicated in the system information?

	CATT
	Regarding the indication to UE, there seems to be two options:

Alt a) network provides positioning support indicator, in case EPS not support positioning, UE autonomously reselection to UMTS and make MO-LR

Alt b) UE make MO-LR in EPS “blindly”, in case EPS not support positioning, UE will be CSFB to UMTS

Considering positioning feature is also optional in UMTS (while voice call is mandatory), in Alt a) UE may try many UTRAN layers, while in Alt b) eNB/MME may has better idea on whether/which UTRAN layer support positioning, so currently it’s not clear whether Alt a) is faster than Alt b) or vice versa.

Another related issue is that how does E-SMLC know the positioning capability of eNB (e.g. AoA measurement capability)? It’s another sort of “indication” (not for UE but for E-SMLC). Of course the simplest solution is from OAM, but is it enough?

	Huawei 
	How can the UE know whether legacy network supports LCS or not? Does the user like to change network because the current network doesn’t support LCS service? If we add indicator, does this mean UE has to automatic change network in this case?

	Ericsson, ST-Ericsson
	We don’t see the reason why the network needs to indicate the support for LPP explicitly. The indication can be only useful for MO-LR case. And for MO-LR if the MME doesn’t support LPP, the MO-LR NAS request will be rejected. And the network support of LPP means the eNB, or the MME or the e-SMLC support?

	Andrew Corp.
	Forgive me if this has already been discussed, but have we considered the potential need for individual eNBs to also indicate their positioning capability to the E-SMLC? This may be necessary, specifically to indicate whether the eNB is capable of providing OTDOA AD for example. Given an operator may have more than one vendors eNB installed (some on different sofware/patch versions) and perhaps different types/models of eNB eg. FemToCells(?), might it be necessary/useful for the eNB to be able to signal to the E-SMLC it's positioning capabilities?

	Samsung
	For UP, the SET would either have the HSLP address stored in secured area in SET/ UICC else, the SET MUST configure the default H-SLP address based on its IMSI. Therefore, irrespective of whether it is roaming or not, it is always possible for the SET to derive a valid HSLP address and therefore, we see no need for indication of ‘UP session support’ to the UE.
For CP, the UE can go through a trial MO-LR NAS request. Nothing needs to be specified in case the LPP is not supported (the UE receives MO-LR NAS reject from the MME) as the most important application like emergency call etc. would be NI-LR/ MT-LRs.


Proposed Conclusion: No consensus; further discussion required (under RAN2 responsibility).
3.8. Transport over the radio and retransmission handling in UL
Rapporteur’s summary:

What SRB is used to transport LPP messages over the radio?  Is any special retransmission behaviour needed?
	Company
	Comments

	HTC
	Either SRB2 or a new SRB is used to transport LPP PDUs. 
LPP PDU retransmission handling in UL should be considered for LPP PDU transmission failure caused by e.g. a handover or RRC connection re-establishment. LPP PDU retransmission handling in UL can be done in UE LPP, RRC or PDCP. A new SRB is needed if the handling is done in UE PDCP since the PDCP entity of SRB2 does not support retransmission at handover or RRC connection re-establishment. 

We slightly prefer that LPP handles LPP PDU retransmission and SRB2 is used for LPP PDU transport.

	Qualcomm
	We prefer that LPP messages be transported as NAS messages over the air interface, thus on SRB2.  We believe that the existing NAS retransmission mechanisms should be sufficient for errors and loss not associated with handover, but we are still looking into the issue of correcting message loss due to handover and consider that an LPP mechanism cannot yet be ruled out.

	CATT
	We also think from RRC point of view, LPP message is just like NAS message. Regarding retransmission, maybe we could just reuse SMS transport solution in NAS (not RAN2 issue?).

	Huawei
	We share the view with Qualcomm.

	Ericsson, ST-Ericsson
	So far our understanding is the LPP PDU is treated as NAS PDU. So it is transported over SRB2. whether the existing NAS retransmission handling is sufficient or not can be checked.  


Proposed Conclusion: Agree that LPP messages use NAS as transport and therefore are sent on SRB2.  Retransmission of NAS messages is mainly a CT1 issue, but the discussion on item 3.2 (in RAN2) may help conclude about what service is needed from the NAS transport.  This change is captured in [1].
4. Conclusion
The conclusions given above, where applicable, are captured in [1].  On the remaining issues, further discussion will be required (in RAN2 and RAN3, as indicated).
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