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On issues related to Pairing criteria in MUROS
Introduction
In the last two meetings we have seen contributions that have emphasised the need to have enough information at the network so that the right SCPIR is selected for paired users. The question is what information does the network have to consider the right SCPIR values for the paired users. At GERAN#46, it was shown, see [5], that there exist legacy DARP phase I implementations that cannot cope with VAMOS allocations with SCPIR ≤ -2 dB. Furthermore, it was shown in [6] that some existing DARP phase I mobile would also drop calls if it was assigned TSC(s) from TSC set 1 and same allocation using TSC(s) from TSC set 2 even in case SCPIR=0dB. Also it is not clear if the results presented in [5] and [6] have considered mobility scenarios, i.e. the speed of users.
For ongoing calls the network would have the measurement reports at the time of pairing and the type of mobile based on which a suitable SCPIR could be chosen but pairing new users SCPIR will have to be decided solely based on the type of mobile.

If we do not have proper measurement reports especially for new users then choosing a proper SCPIR value would be difficult and may lead to an interference more than the tolerable levels indicated for UL and DL. For new calls when there are no sufficient measurement reports available at the network, choosing a correct SCPIR is not possible. As such there is a need for more UE measurements so that the network to choose proper SCPIR values for a given pair of users.
The need for additional measurements:

The results from [3] [4] [5] [6] have made it clear that an understanding of the SCPIR sensitivity of a given user in a given geographic location and mobility conditions is critical to pair users.
One solution would be to test UEs for the SCPIR sensitivity from time to time so that the network has an understanding of an average SCPIR sensitivities of uses in a given cell. UEs that are idle could be chosen by the network to wake up, subject to stress test (with the use of dummy data and at different SCPIR values) and then report back the network so that the network has an average understanding of the SCIPR sensitivity spread of users in a network. This way by periodically requesting the users to enter a “pseudo dedicated state” where the N/W will send dummy data in DL and request UE to send dummy data in UL plus the DL measurement report, the N/W will have the latest SCPIR information for a geographic spread. The periodicity of such measurements could be determined by the accuracy required vis-a-vis power constraint in mobiles.
Proposal 1: Consider introducing random stress test for idle/connected users from time to time to get a better SCPIR sensitivity spread for users so that better SCPIR values can be chosen when users are paired
Considering both UL and DL channels for MUROS pairing
Also if we look at the results from [4] it is clear that the SCPIR sensitivities of the UL and DL will be different and thus we will need to consider the UL and the DL measurements separately when we consider to pair users.
[image: image1.emf]Handset A-1 paired with Handset A-2:
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Figure 1 RxQual in downlink and uplink with a SCPIR of -2 dB (Reproduced from [4])
In VAMOS, it is decided to use complex symbols to transmit the TCH to multiple users in DL. In UL, users will still use GMSK but 2/more antennas will be present at the base station to decode the individual users’ streams.  The two approaches result in different set of parameters to be considered to pair users so as to get the optimum system performance. 

In DL, individual user’s decoding performance depends largely on the SCPIR. Because a wrong SCPIR used may increase the interference to either of the users from the other paired users and thus degrading the performance. In UL, paired users’ antennas along with the multiple antennas present at the base station form a spatial multiplexing Multiple Input Multiple Output (MIMO) system.  It is depicted in Eq. (1) when two users are considered for pairing. 
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Where:

yi indicates the received symbol at the receiving antenna i at the base station

hij indicates the wireless channel between the ith receiving antenna at the base station and the jth user

xj indicates the transmitted symbol from the jth user
The performance of such a system depends on the capability of separating and decoding the individual user’s streams. This depends on the ‘Rank’ and ‘Condition number’ of the complex matrix formed by the wireless channels ([hij]) between the set of transmitting and receiving antennas along with the SNRs seen. The performance at the base station will be better if users are paired such that the condition number is close to 1 or does not deviate too much from 1. This parameter largely depends on the proximity of the users and the angular separation between the transmitting signals.

As the governing parameters which affect the performance are different in DL and UL, it is better if both the criteria are considered for pairing to achieve an optimum system performance rather choosing a single criterion and applying in both the directions.

For DL the example set of parameters which could be evaluated are timing advance, SNR, FER, BLER, and for UL a set of parameters like timing advance, SNR, FER, BLER and more importantly additional parameters like “Condition No” and rank of the wireless channel matrix will have to be considered.

Proposals:

Proposal 1: Consider introducing additional stress test for users from time to time to get a better SCPIR sensitivity spread for users so that better SCPIR values can be chosen when users are paired.
Proposal 2: Consider both the UL and DL conditions when pairing in MUROS.
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