
3GPP TSG-RAN WG4 Meeting #92                
R4-1910485
Ljubljana, Slovenia, August 26 - 30, 2019
Source:
Nokia, Nokia Shanghai Bell

Title:
TP for TR 37.823: LTE-MTC in-band deployment configurations
Agenda item:
8.11.2
Document for:
Approval

1. Introduction

At RAN4 #91 the WF [1] was concluded on further proceeding related to TR 37.823 on Coexistence between LTE-MTC and NR for Rel-16. It was agreed to change the TR structure and hence to include a section on LTE-MTC in-band deployment configurations. This TP provides the content for the new section 6 in the TR.
2. Discussion

This text proposal contains a consideration of envisaged type of LTE-M in-band deployment configurations coexisting with NR and is based on content in [2] submitted to RAN4 #91. Different types of in-band operation are distinguished, depending on NR system parameters like the channel bandwidth. Changes wrt R4-1909965 are marked in yellow and cyan.
3. Conclusion

This text proposal includes a list of envisaged types of LTE-M in-band deplyoment configurations for coexistence with NR for Rel-15 and Rel-16. It is foreseen to be revised after completion of RAN1 enhancements for Rel-16.
If not approved, this section will be missing in the TR structure agreed in the WF [1] at RAN4 #91. 
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6
LTE-MTC in-band deployment configurations
Coexistence with NR is considered for LTE-MTC in-band operation within frequency bands listed in section 5. Different in-band deployment configurations based on FDM and TDM exist, which are considered below for different NR channel bandwidths.

For coexistence between NR and LTE-MTC in-band operation using FDM, the overlapping between static SSB signals occupying 20 RBs and the centre 6 PRBs of the LTE-MTC Narrowband (NB) carrying LTE PSS and NSS as well as PBCH channel needs to be avoided, since these signals are always active and thus generate interference to the coexisting system.

6.1
NR channel bandwidth: 5 MHz
For NR channel bandwidth of 5 MHz and SCS=15 kHz, 25 NR RBs can be allocated. The SSB signal occupies 20 RBs (3,6 MHz) leaving only 5 PRBs (0.9 MHz), which is too small for allocating 6 centre PRBs for LTE using FDM. Thus, for NR channel bandwidth of 5 MHz, only mixed TDM / FDM based co-existence is possible, requiring multiplexing of LTE-MTC and NR static signals in the time domain to avoid collison overlap, whilst other LTE-MTC and NR signals can be scheduled at the same time but on different RBs. This can be done in NR using symbol-level bitmap in the time-domain with repetition pattern in order to reserve resource for LTE-MTC. In LTE-MTC, resource can be reserved (that will be used by NR) using invalid subframe bitmap or MBSFN subframe configuration. Enhancements in Rel-16 are being investigated within the feature enhanced resource reservation. Further detail on mixed TDM / FDM is given in the section 8 on simultaneously operation with LTE-MTC and NR.

Note: For the mixed TDM / FDM based coexistence in this NR channel bandwidth, SCS of 30 kHz is not considered for NR as the guard band is twice as large as for SCS of 15 kHz.
6.2
NR channel bandwidth: 10 MHz
For NR channel bandwidth of 10 MHz and SCS=15 kHz, 52 NR RBs can be allocated. The SSB signal occupies 20 RBs (3.6 MHz) leaving an allocation of at least 16 RBs on one side of the SSB to place the centre 6 LTE PRBs. Taking into account that LTE requires a 5% guard band (single sided), the guard band for LTE-MTC 1.4 MHz equals 160 kHz and hence is less than the NR 10 MHz guard band (312.5 kHz). Thus, no extra guard band towards the channel edge is needed for this LTE-MTC NB allocation. Therefore, the LTE-MTC NB allocation may be placed at the outer NR RBs or closer to the SSB. A guard band between NR and LTE-MTC NB allocations may be needed. Hence aside a mixed TDM/FDM based approach, a FDM based approach is possible for this NR channel bandwidth, which allows to place, in addition to the LTE-MTC NB allocation containing synchronization and broadcast channels and DC carrier, an LTE-MTC NB with 6 PRBs without DC carrier (e.g. adjacent to each other) on one side of the NR SSB, thus serving two LTE-MTC NB allocations, leaving room for NR CORESET and NR traffic channel. Further LTE-MTC NB allocations in case of higher LTE-MTC traffic may be possible, depending on the location of the SSB. Figure 6-1 below shows both deployment cases.
Note: the exact number of available PRBs for LTE-M depends on the NR sync raster and the NR carrier frequency. The consideration for SCS = 30 kHz is FFS.

6.3
NR channel bandwidth: 15 MHz
For NR channel bandwidth of 15 MHz and SCS=15 kHz, 79 RBs, respectively, can be allocated. The SSB signal occupies 20 RBs (3.6 MHz) leaving an allocation of at least 29 RBs, respectively, on one side of the SSB to place the centre 6 LTE PRBs and up to 3 LTE NBs without DC carrier (i.e. adjacent to each other), in total 4 LTE-MTC NB allocations, taking into account that the outer NR RBs again can be used by LTE-MTC NB allocations, similar as for 10 MHz channel bandwidth. Therefore, the LTE-MTC NB allocations may be placed at the outer NR RBs or closer to the SSB. A guard band between NR and LTE-MTC NB allocations may be needed. Hence aside a mixed TDM/FDM based approach a FDM based approach is possible for this NR channel bandwidth placing LTE-MTC NB allocations on one side of the NR SSB, leaving room for the NR CORESET and NR traffic channel. Further LTE-MTC NB allocations in case of higher LTE-MTC traffic may be possible, depending on the location of the SSB. 
Note: the exact number of available PRBs for LTE-M depends on the NR sync raster and the NR carrier frequency. The consideration for SCS = 30 kHz is FFS.

This NR channel bandwidth also allows to deploy an LTE-MTC 5 MHz inband allocation on one side of the SSB. Again, the guard band towards NR channel edge for the LTE allocation is lower than for NR (250 kHz vs. 382,5 kHz), hence outer NR RBs can be used as well. Within the LTE-MTC 5 MHz allocation, LTE NB allocations can be assigend to MTC UEs. This inband configuration can be used to also serve Cat M2 and non-BL CE UEs in coexistence scenarios.
Figure 6-1 below shows both deployment cases.
NR channel bandwidths, larger than 15 MHz and ranging up to 100 MHz, are also relevant for coexistence with LTE-MTC, and require similar approaches as depicted above. 
Figure 6-1 illustrates the above depicted exemplary LTE-MTC in-band deployment configurations using FDM. For 5 MHz NR channel bandwith, no FDM between NR and LTE-MTC is possible, thus mixed TDM / FDM must be used.
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Figure 6-1: Exemplary in-band LTE-MTC deployment configurations including legacy 5 MHz LTE allocation for different NR channel bandwidths using FDM.
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