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1 Introduction
For in-band deployment, according to agreement @ RAN1#84, anchor PRB of NB-IoT is not located in center 6/7 PRBs due to collision of LTE PBCH/PSS/SSS. In this contribution, we further analyze if non-anchor PRB could be allocated in center 6/7 PRBs or not.
2 Discussion on NB-PDSCH
2.1 Additional PRB assignment for unicast transmission
From agreement @ RAN1#84,
Agreement: (RAN1#84)
· In in-band FDD operation, NB-PBCH and NB-PSS/NB-SSS is not located in a RB that contains LTE PBCH/PSS/SSS.
We may conclude that
· For 1.4M/10M/20M, anchor PRB is not located in the center 6PRBs
· For 3M/5M/15M, anchor PRB is not located in the center 7PRBs
However, there is no discussion on non-anchor PRB (additional PRB) is allowed to be configured to center 6/7PRBs for unicast transmission. In this contribution, we have some analysis.
In LTE DL, DC subcarrier is reserved un-used. In case of 3M/5M/15M LTE BW, the center PRB is partitioned into two halves, each has 6 subcarriers, as shown in Fig. 1. From WID of NB-IoT [1], NB-IoT follows LTE OFDMA numerology in DL and has 180kHz UE RF bandwidth. For simplicity, it is preferred that NB-IoT does not use the center PRB in case of 3M/5M/15M LTE BW. Therefore, we have

Proposal 1 : For in-band deployment mode, in case when LTE has BW of 3M, 5M, or 15M, NB-IoT UE is not re-configured to the center PRB.
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Figure 1. Center PRB in case of 3M/5M/15M LTE BW
When non-anchor PRB is configured to center 6/7 PRBs, due to LTE PSS/SSS/PBCH signals, extra rate matching/puncturing behavior is required for receiver. The used subframes of PSS/SSS/PBCH in FDD LTE are listed in below Table 1. Moreover, NB-IoT UE has no idea whether LTE support eMTC or not, which means UE don’t know how to do rate matching/puncturing for PBCH. Therefore, it is not preferred to allocate NB-PDCCH and NB-PDSCH in those subframes listed in Table 1. This can be realized by valid subframes configuration for corresponding non-anchor PRB. Therefore, we have
Proposal 2 : NB-PDCCH and NB-PDSCH is not allocated in RB pairs, which contain PBCH, PSS, SSS of LTE

· Valid subframes configuration of the additional PRB may help to avoid the collision of NB-PDCCH/NB-PDSCH and LTE PBCH/PSS/SSS.

Table 1. Used subframes of PSS/SSS/PBCH in LTE
	
	Used subframe index for FDD

	PSS/SSS
	#0, #5

	PBCH
	Not supporting eMTC
	#0

	
	Supporting eMTC
	#0, #9


2.2 The first 3 OFDM symbols in subframes for in-band deployment mode

For stand-alone or guard-band deployment, the first 3 OFDM symbols of NB-PBCH, NB-PSS, and NB-SSS subframes are un-used now. Some signals may be transmitted in the un-used region to improve system capacity, or the un-used region may be used for NB-PDSCH RE mapping. However, to simplify the “TB to possible multiple subframes” RE mapping and the repetition of subframes behavior, it is preferred not to use the first 3 OFDM symbols for NB-PDSCH nor NB-PDCCH.
Proposal 3 : NB-PDCCH and NB-PDSCH is not allocated in RB pairs, which contain NB-PBCH, NB-PSS, or NB-SSS.
3 Conclusion
In this contribution, we analyzed if non-anchor PRB could be allocated in center 6/7 PRBs or not, and we have the below proposals.
Proposal 1 : For in-band deployment mode, in case when LTE has BW of 3M, 5M, or 15M, NB-IoT UE is not re-configured to the center PRB.
Proposal 2 : NB-PDCCH and NB-PDSCH is not allocated in RB pairs, which contain PBCH, PSS, SSS of LTE

· Valid subframes configuration of the additional PRB may help to avoid the collision of NB-PDCCH/NB-PDSCH and LTE PBCH/PSS/SSS.

Proposal 3 : NB-PDCCH and NB-PDSCH is not allocated in RB pairs, which contain NB-PBCH, NB-PSS, or NB-SSS.
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