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1 Introduction

Based on the RAN2 discussion on whether or not OTDOA-based positioning subframe configuration should be broadcast to UE [2], a LS [1] is sent to RAN1 to request the answers to following questions:
Question 1: What is the approximate rate of change that RAN1 expect for the positioning subframe configuration in a cell?

Question 2: Which UEs need to be aware of this configuration for the case that normal subframe (i.e. not MBSFN subframe) is used? Do all UEs need to be aware of this configuration even when not involved in a positioning operation? Do UEs that are not interested in positioning at all need to be aware? Note that anyway a Rel-8 UE can not be aware of such information.
This contribution shows our view regarding to these two questions. 
2 Discussion
It is our understanding that the positioning subframe configuration for OTDOA is to convey to UE the following information defined in [3]:
· PRS configuration index 
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, which further determines the positioning subframe occasion including periodicity and time offset;
· The number of consecutive positioning subframe, 
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, for each positioning subframe occurrence
1) For Question-1
It is RAN1’s view that the positioning subframe occasions should be semi-static [5]. How often such semi-static configuration changes could depend on many factors, which may include the positioning performance and the resource overhead consumed for positioning purpose. The scheduler in eNB may reduce 
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 to save more subframes for normal traffic. Such change causes the positioning subframe configuration to be modified and transferred to all involved UE not only in the serving cell whose eNB invokes the change, but also in all cells in the same positioning coordination set. Therefore, it is our view that the change of positioning subframe configuration per cell could be irregular, unfortunately, why it happens and how often it happens are out of RAN1’s study scope. 
In fact, even though RAN1 could have provided the exact answer to Question-1, we doubt whether it is helpful to determine between dedicated RRC signaling and broadcasting message, which is RAN2’s motivation on this matter. If the positioning subframe configuration changes fast, both signaling methods have the issues. The broadcast method suffers the frequent SIB update from time to time, while the dedicated RRC signaling method may cost much overhead as well as the possible long “configuration transition” period due to the potentially large population of positioning-activated UE’s and large message size (at least 24 bits per cell configuration change: 12-bit 
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, 3-bit 
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 and 9-bit PCI). On the other hand, if the positioning subframe configuration changes slowly, such rate of change would have little impact to the decision between dedicated RRC signaling and broadcast message. 
2) For Question-2

Even though it is not clear to us what the UE “in a positioning operation” and the UE “interested in positioning” mean and whether they both refer to the same kind of UE or UE state as long as question-2 is concerned, we try to answer the question by first categorizing two UE types: 

a) OTDOA-active UE: the UE satisfying all following conditions
i. The UE supports OTDOA-based positioning method; and

ii. The UE is in RRC_CONNECTED; and 
iii. The UE is invoked (by user interface) to perform OTDOA-based measurement as defined in [4].

b) Non-OTDOA-active UE: the UE not satisfying any of above conditions.
It is our understanding that the positioning subframe is created only for positioning purpose. The Non-OTDOA-active UE could be unaware of the existence of positioning subframe. It is already agreed in RAN1 [6] that 
· PRS are punctured by the PSS, SSS and BCH in overlapping REs

· PRS are punctured by PHICH, in overlapping REs (for PHICH size 3)

· PRS is not sent in PDCCH region. 
Therefore the PRS transmission does not affect any downlink control channels. Because PRS sequence and CRS sequence are generated according to different symbol offsets in subframe, they are distinguishable from each other for any measurement on each kind of RS. 
The reason for Non-OTDOA-active UE to know the positioning subframe configuration may only come from the PDSCH. When Non-OTDOA-active UE in RRC_CONNECTED is semi-persistently scheduled, one of its PDSCH may collide with positioning subframe and is either punctured by PRS or contains zero-power as low-interference subframe. The knowledge of positioning subframe may help UE to improve the signal processing on those PDSCH. However, the occurrence of such PDSCH does not necessarily mean the UE has to know the occasion of positioning subframe. The eNB could send PDCCH to those UE and re-route the PDSCH. In the worst case, the UE that failed to decode the PDSCH in positioning subframe may succeed later with HARQ/ARQ retransmission. The bottom line here is that, as far as collision between PDSCH transmission and positioning subframe is concerned, the Non-OTDOA-active UE and Rel-8 UE (not recognize positioning subframe at all) would have no difference, and the system needs to find solution for Rel-8 UE anyway. 
In summary, we did not see a reason to make all UE have to learn positioning subframe configuration change. 

3 Conclusion

In this contribution we discuss the questions from the RAN2 LS on positioning subframe configuration in [1]. We propose to take the above discussion into account when replying to RAN2.
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