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1. Overall Description:

RAN4 would like to thank GERAN1 for the LS received and for the opportunity to comment on the planned co-existence analysis for the “Study Item on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (FS_IoT_LC).

Regarding the planned work flow, it is believed by RAN4 that when introducing a new RAT together with UTRA and E-UTRA, it is essential that all coexistence work, when applicable, is based on the principles for coexistence analysis established and documented within RAN4 for those two systems. Ideally, such work should be conducted within RAN4, but it is recognized that in order to complete the study item in a timely manner, work in the Study Item phase can be conducted within GERAN1, while keeping RAN4 informed. RAN4 would however like to note the following:

· RAN4 should be continuously updated on the planned method to use and the progress of the work.

· In view of the recent PCG decision that the WI phase for developing a Clean Slate solution will be conducted within TSG RAN, starting after TSG RAN#69 in September (see [5]), it is of high importance that the co-existence studies are conducted in such a way that they can form a proper basis for the future RAN4 work on the topic. 

· Necessary feedback from RAN4 must therefore be taken into account, in order to avoid that simulations would need to be re-run in the work item phase and to make sure a future work item is completed in a timely manner.

Regarding the planned working method demonstrated in the attachment to the LS from GERAN1, feedback and comments are provided in the Annex to this LS.

2. Actions:

To GERAN1 group.

ACTION: 
RAN4 asks GERAN1 to take feedback provided in the Annex into account for the further work on LTE/UMTS coexistence studies for FS_IoT_LC.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 #76 
24 – 28 August, 2015
Beijing, China.

TSG-RAN WG4 #76bis
12 – 16 October, 2015
Sophia Antipolis, France
Annex. Comments and feedback on the coexistence analysis

The following potential issues have been identified from reviewing the proposed coexistence analysis described in the attachment to the LS [1]:

1. Coexistence scenarios
Four scenarios based on the typical victim-aggressor set-up is proposed. It is however not clear from the description what the deployment scenario to be considered is for the Cellular IoT aggressor/victim. It is noted that deployment scenarios envisioned in TR 45.820 [2] include both deployments as a carrier replacing a GSM carrier (or LTE PRB), and in the guard-band of another system.

2. ACIR evaluation methodology
The ACIR methodology of combining ACLR and ACS has been used since UTRA was developed 15 years ago and is based on an assumed equivalence of transmitter leakage into a carrier and receiver impact due to non-ideal selectivity. Several questions arise when applying ACIR for the Cellular IoT coexistence scenario.

a. Applicability for large BW differences
The original equation and method was developed for two equal BW UTRA systems. It has also been applied for systems with a difference in BW, but never for such an extreme case, where one system is 5-20 MHz wide (UMTS or LTE) and the other is down to the order of a few kHz, or even hundreds of Hz (depending on the proposed Clean Slate solution for Cellular IoT). It is questionable whether ACLR/ACS can be applied using just a simple BW conversion factor.

b. Transmitter limits for analysis
ACLR is proposed as the Tx limit to use for co-existence. Since it has a very high measurement BW, the emissions in a narrow BW close to the channel edge is highly uncertain and will be underestimated when using a simple conversion factor. Because of the BW difference, it may be more reasonable to use the spectrum mask or UEM for UTRA and E-UTRA respectively, which is defined with a smaller BW. This will still however give an error close to the channel edge. Further investigation is needed to determine the best method of modelling transmitter impairments for this case and input is encouraged in this area.

c. Receiver limits for analysis
ACS is proposed as the Rx limit to use for coexistence analysis. Since it has a very high measurement BW, the selectivity in a narrow BW close to the channel edge is highly uncertain and will be overestimated when using a simple conversion factor. Because of the BW difference, it may be more reasonable to use narrowband blocking, which is defined with a smaller BW. This will still however give a substantial error close to the channel edge. For example, the narrowband blocking requirement starts at an offset of 240 kHz from the RF bandwidth edge, which is already larger than the system bandwidth proposed by the Clean Slate designs. It is further noticed that when going from a wideband blocker (general blocking requirement with a 5 MHz blocker) to a narrowband blocker (180 kHz, 1 RB), the blocker level is relaxed by 9 dB. The rejection of the receiver to even more narrow interfering signals is not known. Further investigation is needed to determine the best method of modelling receiver impairments for this case and input is encouraged in this area.

3. Cell layout assumptions
It is clear that uncoordinated deployment will be analyzed. In the case of co-existence with GSM it is the understanding of RAN4 that coordinated deployment is also under investigation. Also in case of LTE/UMTS co-existence this is a deployment scenario that needs to be taken into consideration.  
4. Channel allocation
The channel allocation is demonstrated in Figure 2 of [1], where the Cellular IoT carrier is placed adjacent to the LTE/UMTS “bandwidth”. It needs to be clarified whether this refers to the channel bandwidth or the Transmission bandwidth configuration. The spacing from the Cellular IoT carrier center to the edges of the “CIoT system bandwidth also needs to be clarified (“F_offset_RAT”), in order to assess the assumed guard band.

5. Frequency planning
The frequency planning for the NB M2M proposal is mentioned in [1]. There is no mentioning of the frequency planning for the other proposals. This needs to be clarified.

6. Power control
For E-UTRA, power control modelling is re-used from TR 36.942 [4]. It needs to be clarified whether this refers to PCset 1 or PCset 2. It also needs to be clarified what the power control assumptions are for Cellular IoT.
7. System loading parameters
E-UTRA System loading up to 50 RBs are described in [1]. LTE-Advanced is according to TS 36.942 [4] studied with up to 200 RBs. This opens up the question of whether the intention is to study co-existence with only LTE and not LTE-Advanced.

8. Concentration of power
For a narrowband Clean Slate  system, the UL power is concentrated in a narrow UL system bandwidth with multiple UEs (from tens to hundreds, depending on the Clean Slate solution) transmitting potentially simultaneously, with long transmission times due to the narrowband design. How this potential risk of increased blocking of the base station is to be modeled should be clarified.

9. Simulation output
The usual output in terms of the 5%-point on the throughput cdf is mentioned in [1]. It would also be appropriate to demonstrate the distribution among the users with degraded throughput to better understand the overall system impact. The cdf plots should for this reason also be reported.

10. Cell size and scenario
Simulation parameters with 750 m urban i.s.d. for urban macro-cells are listed in [1]. In order to cover also larger macro cells, the 1732 m macro cell should also be simulated. Micro cells as described in TR 36.942 [4] and TR 25.942 [3] should also be simulated.

11. Propagation
The deployment of the Cellular IoT devices needs to be clarified, since there is in practice no restriction on deployment over the coverage area. Both outdoor and indoor (with additional building penetration loss) is of importance. 

12. Clean Slate Cellular IoT Characteristics
The general characteristics of the in GERAN investigated Clean slate proposals, including definitions of transmitter and receiver limits, are not clear from the LS [1] to RAN4. For RAN4 to make a proper assessment of the input from GERAN further information on the Clean Slate system parameters is important. 
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