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1 Introduction
Part of the objective of the WI on further indoor positioning enhancements [1] consists of

For OTDOA enhancements and CID/E-CID enhancements:

a) Sort out the options for OTDOA/E-CID enhancements with the progress achieved in the Release 13 indoor positioning Work Item[2] as the starting point [RAN1]

b) Define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]

 At RAN1#84bis, further investigation on “how to generate PRS sequence/v-shift with the virtual cell ID per TP” was agreed. Currently there are several different solutions suggested by different companies [2-7], and it is expected that at RAN1#85 an agreement would be made for this item. This contribution intends to gather all the proposed solutions and to analyze their pros and cons.

2 Proposed solutions for PRS sequence generation
In RAN1#84bis, it was agreed that it is FFS of how to generate the PRS sequences/v_shift to allow TP-specific PRS sequences. The problem of PCI ambiguity can occur in two different problematic scenarios mentioned below:

Problem scenario 1: Due to several TPs associated to the same macro cell and hence having the same PRS sequence  

Problem scenario 2: Due to UEs hearing cells with the same PCI in large dense cellular networks, with proper muting procedure.
While problem scenario 1 was noted in RAN1#84bis, according to some real test studies, the problem scenario 2 is also very common.

Proposal 1: To solve the PCI ambiguity problem in a general context solving both problem scenarios. 

Currently, there are three different solutions submitted to RAN1#85. Below summarizes these solutions. 
Solution 1 [2]:  
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Solution 2 [3,4]: 
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Solution 3 [5,6,7]: 
[image: image3.wmf](
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The changes compared to the existing specification are highlighted in yellow in Figure 1.

Current specification:  
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Figure 1: Highlighting the change requirement of each solution 
Note: The variable 
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in [5,6] is named
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in [7], however, as they both suggest the same proposal, they are referred as Solution 3 here.

3 Pros and cons
Table 1 summarizes the pros and cons of the proposed solutions submitted to RAN1#85. This table aims to facilitate the meeting for picking a proper solution for the PCI ambiguity issue in RAN1#85.
Table 1: Pros and cons of the proposed solutions to RAN1#85

	
	Pros
	Cons
	Comments

	Solution 1
	1. Solves both problem scenarios

2. Ensures orthogonal PRS sequences for all TPs within 504 cells. 

3. Uses the PCI to generate PRS sequences


	1. Only allows 8 TP-specific PRS sequences per PCI.
	- 8*504=4032 orthogonal PRS sequences is introduced
- ASID is 3-bits

	Solution 2
	1. Uses PCI to generate PRS sequences
	1.Does not consider problem scenario 2
	- Possible to generate 503+759=1262 PRS sequences
- rrhID-r14 would require at least 8 bits

	Solution 3
	1. Solves problem scenario 1 but it is extendable to solve problem scenario 2
	1. No reuse of current PCI configuration, it requires more cell planning for the introduced IDs. 
	- Generates 504 PRS sequences, introduced field requires 9 bits. [7].
- No defined range of N_VID in [6].
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