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1 Background

In last meeting, RAN1 has discussed S-UMTS and sent LS to inform RAN4 their agreements on primary candidate scenarios and candidate physical layer solutions as follows [1]:

Primary candidate scenarios for S​-UMTS to consider
· Stand-alone S-UMTS carrier with reduced bandwidth (1/2 of the legacy carrier bandwidth)

· Dual-carrier operation with legacy carrier as the primary carrier and one S-UMTS carrier with reduced bandwidth (½ or ¼ of the legacy carrier bandwidth) as the secondary carrier, and with only one uplink (on primary carrier)

Candidate physical layer solutions to consider

· Reducing the chip rate to ½ or ¼ from the existing 3.84 Mcps operation

· Solutions without changing chip rate may be presented

· Possible options for frame/subframe/slot timing

· Extend the slot duration to maintain the same number of chips/slot

· Keep the 0.667 ms slot duration and reduce the number of chips/slot

· Other solutions may be presented
Based on these agreements, RAN1 also asked RAN4 to consider impacts on RAN4 specifications and coexistence. This contribution gives an initial discussion from RAN4 perspective.
2 Discussion

New scenarios

Three new scenarios are identified by RAN1: one stand-alone scenario with channel bandwidth of 2.5MHz and two DC-HSDPA scenarios of 5MHz+2.5MHz and 5MHz+1.25MHz. 

For the stand-alone scenario, considering it is always used for GSM refarming scenario, channel bandwidth of 2.4MHz is obviously more flexible and saveable because it is an integer multiple of GSM carrier bandwidth 200kHz. Figure 1 shows an example of refarming scenario for 2.4MHz and 2.5MHz S-UMTS carrier. Compared to the 2.5MHz carrier case, one less GSM carrier is needed for refarming by 2.4MHz S-UMTS carrier in the same RF bandwidth.
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Figure 1 Refarming to S-UMTS carrier from GSM carrier 
Furthermore, for the signal of 1.92MHz chip rate filtered by RRC filter with roll-off =0.22, the bandwidth will become to 2.34MHz. It means channel bandwidth of 2.4MHz is enough to preserve the signal with no inter-chip self-interference. But for RF requirements such as SEM, ACS, whether 2.4MHz can provide enough guard bands to meet similar 5MHz requirement still needs further study. Accordingly, the new DC-HSDPA scenarios should also be modified to 5MHz+2.4MHz and 5MHz+1.2MHz. 
Figure 2 shows the new DC-HSDPA scenarios with 2.5M/1.25MHz carrier and modified 2.4M/1.2MHz carrier. Taking 200 kHz channel raster into consideration, the total aggregated bandwidth is calculated.
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Figure 2 New DC-HSDPA scenarios
Co-existence issue
Co-existence simulation was conducted when introducing UMTS, i.e. between two 5MHz UMTS carriers or between 5MHz UMTS carrier and GSM system. As S-UMTS is introduced, in principle, co-existence study should be considered for the new scenarios with legacy UMTS system, LTE system and GSM system. Obviously, a number of scenarios need to be studied. However, based on previous simulation results of co-existence study for LTE, we should be able to decide if similar conclusions can be drawn without actual simulation for S-UMTS, since typical co-existence simulation campaign is time-consuming. 
For LTE system with six different channel bandwidths and CA scenario, the following scenarios have been simulated and results were captured in TR36.942. 

Table 1 Simulation scenarios for LTE
	Case
	Aggressor
	Victim
	Simulated link

	a
	10MHz E-UTRA
	10MHz E-UTRA
	Uplink/ Downlink

	b
	20 MHz E-UTRA
	5 MHz E-UTRA
	Uplink

	c
	5MHz E-UTRA
	5MHz UTRA
	Uplink/ Downlink

	d
	1.25MHz E-UTRA
	GSM
	Downlink

	e
	1.25/5MHz E-UTRA
	GSM
	Uplink

	f
	40MHz CA
	10MHz E-UTRA
	Uplink/ Downlink

	g
	40MHz CA
	40MHz CA
	Uplink/ Downlink

	h
	40MHz CA
	5MHz UTRA
	Uplink/ Downlink


Similarly, potential co-existence scenarios for S-UMTS are listed in Table 2, where x denotes 2.5/1.25MHz UTRA channel bandwidth and X for different E-UTRA channel bandwidths.

Table 2 Potential co-existence scenarios for S-UMTS
	Case
	Aggressor
	Victim
	Simulated link

	1
	2.5MHz UTRA
	2.5MHz UTRA
	Uplink/ Downlink

	2
	2.5MHz UTRA
	5MHz UTRA
	Uplink/ Downlink

	3
	2.5MHz UTRA
	X MHz E-UTRA
	Uplink/ Downlink

	4
	2.5MHz UTRA
	GSM
	Uplink/ Downlink

	5
	5MHz+xMHz UTRA
	2.5MHz UTRA
	Downlink

	6
	5MHz+xMHz UTRA
	5MHz UTRA
	Downlink

	7
	5MHz+xMHz UTRA
	5MHz+xMHz UTRA
	Downlink

	8
	5MHz+xMHz UTRA
	X MHz E-UTRA
	Downlink

	9
	5MHz+xMHz UTRA
	GSM
	Downlink


Based on the simulation results for the LTE scenarios we can have some analysis on above potential scenarios for S-UMTS:

1. For coexistence with symmetric bandwidth for aggressor and victim, channel bandwidth is not a sensitive factor and similar simulation result is expected. Case 1 and 7 belong to this situation.

2. For coexistence with asymmetric bandwidth, for the case where the aggressing network bandwidth is lower than the victim network bandwidth, the impact of the aggressing UEs to the victim BS is lower than for the case of symmetric bandwidth. Therefore this scenario is expected to co-exist better than that for symmetric bandwidth. Case 2 belongs to this situation.
3. For coexistence with asymmetric bandwidth, for the case where the aggressing network bandwidth is larger than the victim network bandwidth, the impact of the aggressing UEs to the victim BS is larger than for the case of symmetric bandwidth. But for LTE with 20MHz carrier to 5MHz carrier scenario, the impact is still in an acceptable range. Case 5 and 6 belong to this situation, but only downlink is considered here. For DC-HSDPA scenarios, base station has the same ACLR requirement with single carrier; therefore, no co-existence problem is foreseen in these cases.
4. For coexistence with LTE or GSM system, smaller bandwidth of 2.5MHz certainly will generate less interfering to the adjacent band than legacy 5MHz carrier, therefore Case 3 and 4 are expected to co-exist well.

5. For coexistence with LTE or GSM system, base station supporting new DC-HSDPA scenarios is expected to have the same ACLR requirement with single carrier. Therefore Case 5 and 6 are also expected to co-exist well.

Overall, these identified new scenarios can all be expected to co-exist well with current systems. At this stage, no new co-existence simulation is foreseen to be done and existing ACLR/ACS requirements for legacy 5MHz carrier should be reused. More co-existence scenarios and analysis are encouraged to be studied by interested companies.
3 Conclusion

This contribution kicks off an initial discussion on S-UMTS. Regarding the new scenarios, some tasks are identified for RAN4 at this stage:

· Further evaluation is needed on feasibility of using 2.4MHz/1.2MHz carrier to replace of 2.5MHz/1.25MHz carrier.

· Co-existence study is needed for both stand alone and dual-carrier scenarios. We made initial analysis which seems to indicate no additional co-existence simulation is foreseen when assuming existing ACLR/ACS requirements for legacy 5MHz carrier. That said, we welcome views and analysis from other companies.
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