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1
Introduction
In R1 #47, there was an agreement to allow for longer CP
 (than 16.66 µs) in E-UTRA.
In this document, we discuss the impact of this decision on other aspects of E-UTRA.
2
Discussion

2.1
Relevance of Longer CP
As we had first suggested in R1 LTE Ad Hoc in Cannes (R1-061794), we believe that very long CPs are beneficial in SFN scenarios with extensive use of repeaters. The longer CP numerology is constructed by reducing the tone spacing to 7.5 KHz, as shown in Table 1.
Of late, there have been discussions on stand-alone MBMS carriers, but from a PHY specification viewpoint, this has no relevance, since PHY numerology is written without any restriction on the exact scenario of usage.
	Symbols / Sub-Frame
	6
	3

	Sampling Rate (MHz)
	7.68
	7.68

	Nfft
	512
	1024

	Tone Spacing (KHz)
	15
	7.5

	Symbol Duration (μs)
	83.33…
	166.66…

	Guard Samples
	128
	256

	Guard Duration (μs)
	16.66…
	33.33…

	Useful Tones
	300
	600


Table 1
Numerology – 16.66 µs and 33.33 µs CP
2.2
Multiplexing Unicast and SFN transmissions
To minimize the CP insertion loss for unicast transmissions, ideally the unicast and longer CP SFN multicast transmissions should be time division multiplexed – in other words, certain slots are dedicated for longer CP based SFN transmissions.
However, if there is a strong desire within RAN1 to have the flexibility to multiplex unicast RS and longer CP SFN multicast transmissions within the same TTI, we propose the following:

· For slots containing longer CP SFN transmissions and unicast transmissions

· Unicast RS is sent in 1st and 3rd symbols of the slot
· Frequency staggered between 1st and 3rd symbols

· Instead of every 6th tone, the unicast RS occupy every 12th tone in 1st and 3rd symbols

· Maintains critical sampling of the unicast channel for delay spreads up to 11 µs
· Reduces unicast RS overhead in frequency domain

· For slots not containing longer CP SFN transmissions

· No change from TS 36.211
2.3
Initial Cell Search

In the current cell search procedure, the UE has to detect the CP duration in use. Currently, there are two hypotheses, short CP (4.7 µs) and long CP (16.66 µs).

With the addition of a longer CP (33.33 µs) in the spec, there could be a third hypothesis. 

However, with the longer CP numerology, there are only 3 symbols per slot. We have already agreed to a TDM structure for PSC/SSC (in other words, PSC and SSC are transmitted on 2 separate symbols within a slot). This leaves only 1 symbol for CCCH (primary BCH) transmission.
For this reason, we propose to preclude the usage of longer CP numerology in those slots that contain PSC/SSC.




















































� Henceforth, we refer to 16.66 µs as long CP and 33.33 µs as longer CP, to distinguish between both.
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