Page 1

3GPP TSG RAN WG2 Meeting #83

R2-132759
Barcelona, Spain, 19th – 23rd August 2013
Source:
China Unicom, Huawei, HiSilicon, Qualcomm Incorporated, ZTE Corporation
Title:
Scalable UMTS Time Dilation Solution: TP for conclusions on RAN2 impacts
Agenda item:

10.4
Document for:
Text proposal
1
Introduction

During the 3GPP RAN Plenary #60 meeting it was agreed that RAN WG2 should evaluate the following Scalable UMTS time dilation solution items and provide feedback to RAN WG1 in the form of a text proposal for the RAN WG1 TR (i.e., TR 25.701):

· Impact on mobility (idle and connected state)

· Impact on SIBs acquisition

· Impact on signalling and user plane latency

· Impact on MAC, RLC and RRC performance, including impact on timers and procedures

This contribution provides a text proposal capturing the main RAN2 observations and conclusions on the above items.
2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

8
Conclusions
8.1


Time Dilation Solution for Scalable UMTS
The following sections summarize, from a technical standpoint, the main Scalable UMTS RAN2 related aspects and impacts.
8.1.1 
Impact on SIBs Acquisition
The performance of the Scalable UMTS N=2 and N=4 broadcast channels is comparable to that of normal UMTS if the following latency mitigation techniques are used: (1) optimized SIB structure and/or scheduling mechanism; (2) multiple PCCPCH mechanism or single PCCPCH mechanism with SF scaled by 1/N.
If no latency mitigation techniques are used, the BCH user data rate is scaled by 1/N relative to normal UMTS.
8.1.2

Impact on Signalling and User Plane Latency

The power spectral density (PSD) of the Scalable UMTS time dilation solution in both the uplink and downlink can be either the same as normal UMTS or scaled by a factor of N relative to normal UMTS (where N=2 or 4). In the first case the Scalable UMTS total transmitting power is 1/N of normal UMTS. In the second case the Scalable UMTS total transmitting power is the same as normal UMTS.

Impact on Signalling Plane Latency

In general, SRBs latency should be kept low, given the time-sensitive nature of the SRB traffic. To achieve similar latency performance in Scalable UMTS relative to normal UMTS, one option is to scale SRBs’ SF by 1/N (or using additional available power, for the SRBoHS case, by scaling the Scalable UMTS PSD). Otherwise SRB latency would be, logically, scaled up by N.

From a call/RAB setup standpoint (from RRC Idle state) the following examples can be provided (using the assumptions above).
· CS Mobile-originated voice call setup procedure (including RRC and NAS setup) – 13.6 kbps SRBs mapped onto a DCH transport channel - for Scalable UMTS N=2 (only target scenario for CS voice) the increase in latency - relative to normal UMTS - is on the order of ~5% (less than 1% in case of 3.4 kbps SRB over DCH). 
· PS Mobile originated data call setup procedure (including RRC and NAS setup) - SRBs mapped onto HS-DSCH and E-DCH transport channels - for Scalable UMTS N=2 the increase in latency - relative to normal UMTS - is on the order of 5-6%. For Scalable UMTS N=4, the extra latency is around 20%.
Impact on User Plane Latency 
For PS/data traffic, when the PSD of the Scalable UMTS time dilation solution is the same as normal UMTS, then the Scalable UMTS data rate and latency are scaled accordingly (i.e., by a factor of 1/N for data rate and N for latency, assuming that the number of UEs served by Scalable UMTS and normal UMTS are the same). However, when the PSD of the Scalable UMTS time dilation solution is scaled by a factor of N relative to normal UMTS then the extra power available for Scalable UMTS can be used, if/when capacity/interference conditions allow, to overcome the data rate and/or latency impacts and achieve a latency/rate performance that is comparable to normal UMTS.

For delay sensitive radio bearers such as the voice on DCH, the spreading factor in both the uplink and downlink should be reduced by a factor of N (i.e. N=2), and interleaving is performed over one 20 ms radio frame (instead of two) in order to achieve the same data rate and latency as normal UMTS. Since the spreading factor is reduced by a factor of 2 relative to normal UMTS, 3 dB more power must be allocated to the AMR 12.2 kbps circuit-switched voice on DCH radio bearer (i.e., the S-UMTS N=2 transmit power is the same as normal UMTS).
8.1.4

Impact on MAC, RLC and RRC performance, including impact on timers and procedures
In general, no significant impact is expected with regard to Layer 2/3 AS protocols, i.e.MAC, RLC and RRC functionalities, PDU formats, timers and procedures will function as legacy during Scalable UMTS operation.

Certain time/TTI/Timer values can be implicitly or explicitly scaled, or signalled with a different value, to account for the inherent time scaling of the Scalable UMTS time dilated solution. Scaling would apply especially for the MAC layer timers. RLC timing impacts are expected to be very minimal.

With regard to RRC, no impacts are foreseen on timers, and no ASN1 changes were identified (for AS parameters/timer values/ranges that may need to be modified/increased). In terms of Scalable UMTS bandwidth signalling and UE capability indication, existing RRC signalling can be extended to support such functionalities without necessarily requiring major ASN1 impacts, for example re-using existing band signalling functionalities, so no substantial issues are foreseen.
8.1.5

Impact on Mobility

Some analysis has been provided on the overall expected Scalable UMTS impacts on the main mobility procedures, i.e. Cell selection/re-selection and Handover. Besides those impacts already described, i.e. SIBs acquisition delay (for cell (re)selection) and RRC signalling latency (for Handover configuration/execution), one additional latency component, affecting both (re)selection and handover, relates to UE measurements. 

One observation about UE measurements is that both intra-frequency and inter-frequency measurements in Scalable UMTS are able to fulfil the existing measurement performance requirements providing the same measurement availability and accuracy.

[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

6
Conclusions

It is proposed to agree to and capture the text proposal above in the Scalable UMTS FDD Bandwidth Technical Report [1], as RAN2 summary evaluation of the expected S-UTMS RAN2 aspects and impacts.
