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1 Introduction
In the previous meeting RAN4 received LS from RAN1 requesting RAN4 to evaluate the impact of introducing S-UMTS on RAN4 specifications and coexistence [1]. Recently RAN4 has received another RAN1 LS with updates on the S-UMTS scenarios, which are reproduced from the LS [2]:
The first deployment scenarios to consider

	Mode of Operation
	Bandwidth
	Comments
	Bands

	Standalone
	2.5Mhz (corresponds to N=2)
	Support for DCH shall be considered.
	Band VIII as the first band to consider

	Standalone
	1.25Mhz (corresponds to N=4)
	HSPA data only
	Band VIII as the first band to consider

	Multi-carrier
	5MHz + 2.5 MHz (corresponds to N=2)
5 MHz+ 1.25 MHz (corresponds to N=4)
	6 MHz of contiguous band to consider first
	Band VIII as the first band to consider

	Standalone
	2.5Mhz (corresponds to N=2)
	To understand the impact of band
	Band I as the first band to consider


Additional scenarios that may be considered

	Mode of Operation
	Bandwidth
	Comments
	Bands

	Multi-carrier
	5MHz + 2.5 MHz (corresponds to N=2)
	For example 3x5MHz + 1x2.5MHz in 15 MHz of band
	Band I as the first band to consider


In the previous paper we identified RRM requirements which would be affected as well as those which would not be affected due to the introduction of S-UMTS [3]. A similar contribution analysing the impact of S-UMTS on RRM requirements was also presented in [4]. 
In this paper we further investigate the impact on RRM procedures and related signalling defined in RAN2 UTRA FDD specifications (TS 25.331) and inter-RAT UMTS related specifications in TS 36.331. We have also identified the possible impact on RAN3 specifications e.g. TS 25.433, TS 25.434, TS 25.435 etc. RAN1 has not sent LS to RAN2 and RAN3. Therefore these groups are not aware of the current work on S-UMTS. However in our view there is possible impact on their specifications and need to be investigated by them.
2 Impact of S-UMTS on Signalling and Measurement Procedures

In [3] we analysed and identified that a number of UE and BS requirements related to RRM will be affected due to introduction of S-UMTS. In [4] we have further analysed and identified each requirement which is likely to be modified to support S-UMTS. In our previous paper in [3] we also briefly mentioned the impact of S-UMTS due to chip rate reduction on signalling protocol and measurement procedures.  Some of these issues are further elaborated below:
2.1 RAN2 Impact: Signalling to assist inter-frequency and inter-RAT measurements
In case of intra-frequency measurements the UE will know the chip rate of the serving cell. The UE will have to detect the chip rate blindly during the initial cell search as also pointed out in [3-4]. 
In idle, CELL_PCH, UTRA _PCH, CELL_FACH and CELL_DCH states a UE may be requested to measure cells on an inter-frequency S-UMTS carrier or on an inter-RAT S-UMTS carrier (i.e. when serving cells is LTE). The UE can be also requested to perform measurements on multiple UMTS carriers as per requirements defined in TS 25.133 and TS 36.133 (for inter-RAT UTRA FDD case). However different carriers configured for measurements may not use the same chip rate. 

In this case the network also needs to signal the chip rate used on different S-UMTS carriers for inter-frequency, multi-carrier and inter-RAT measurements. This will require introduction of new signalling in TS 25.331 (UMTS RRC), TS 36.331 (LTE RRC) and also in GSM/GERAN layer 3 specifications in all RRC states i.e. idle/URA_PCH/CELL_PCH/CELL_FACH/CELL_DCH states in UMTS, idle and connected states in LTE.
It is also likely that all cells on the same carrier (e.g. serving carrier, inter-frequency carrier, secondary serving carrier in multi-carrier, or inter-RAT UTRA FDD carrier) use different chip rates. This is similar to variable BW scenario in LTE i.e. when cells on the same carrier have different BWs but their centre frequency is the same (i.e. within UE and BS frequency error limit). In this case the chip rate needs to be included in the neighbour cell list (NCL) for each cell on a carrier whose cells are requested to be measured.

In summary it is important that for neighbour cell search the UE is provided with the chip rate otherwise cell search will become quite long and will also impact the UE battery life. If all cells on the same carrier (e.g. serving carrier) use the same chip rate then RNC does not have to signal the chip rate of all neighbour cells on the same carrier for cell reselection, measurements or for any other RRM related procedure on that carrier. However even for this scenario some indication that chip rate is the same for all cells on a carrier needs to be provided to the UE as further elaborated below. 
2.2 RAN3 Impact: Signalling to support S-UMTS scenarios
Different Node Bs may not support the same chip rates. Furthermore there will also be mixture of legacy Node B and new Node B capable of additional chip rate(s) operating in the same coverage area. In order for the RNC to signal chip rates on different cells or carriers to the UE for measurements, the RNC will have to acquire the Node Bs capability of supporting different chip rates and also the currently used chip rate in the Node Bs. This may also affect signalling and procedures defined in RAN3 specifications covering NBAP and Iur e.g. TS 25.433, TS 25.434, TS 25.435 etc. Therefore we foresee implication of S-UMTS also on the procedures defined in RAN3.
3 Conclusions
In this paper we have further discussed the impact of introducing lower chip rate S-UMTS on RRM measurement procedures and signalling, which are defined in RAN2 and RAN3 specifications. However RAN4 cannot conclude on the impact on specifications in other working groups. WE therefore suggest sending LS to RAN2 and RAN3 to investigate the impact on S-UMTS on their specifications and provide feedback to RAN1 and other working groups. A draft LS to RAN2 and RAN3 is provided in [5].
· Proposal # 1: To facilitate intra-frequency, inter-frequency and inter-RAT UTRA FDD measurements the UE may have to be informed about the chip rate used on a UMTS carrier or on different cells on the same UMTS carrier depending upon whether all cells on the UMTS carrier use the same or different chip rates. 

· Proposal # 2: Requests RAN2 to study and identify impact on their specifications assuming UE will have to be informed about the chip rates to facilitate measurements on intra-frequency, inter-frequencies, secondary serving carriers in multi-carrier and inter-RAT UTRA FDD carrier frequencies.

· Proposal # 3: Requests RAN3 to study and identify impact on their specifications assuming that:

· Node B may support multiple chip rates, 

· different Node Bs may support same or different chip rates,

· mixture of legacy Node Bs (i.e. 3.84 Mcps) and Node Bs capable of more than one chip rates may co-exist in the same coverage area and

· Serving RNC and eNode B may have to signal chip rate used on UMTS carrier as well as chip rate used on each cell on UMTS carrier to the UE to facilitate measurements on intra-frequency, inter-frequencies, secondary serving carriers in multi-carrier and inter-RAT UTRA FDD carrier frequencies.
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