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1. Introduction
In 3GPP TR36.819, several possible specification changes are already listed but details of each possible specification change remains unclear.  Depending on the supported features, details of specification change may be different.  In this document, we try to discuss and list possible features which require to be supported in UL CoMP and the related specification impacts.


2. Discussion
2.1 Selection of Uplink CoMP Reception Point(s) (RP)
In some scenarios, the UL CoMP reception point(s) may be different from the DL CoMP transmission point(s).  Based on different measurement schemes, we try to list possible specification impacts for both CSI-RS based and SRS based UL CoMP reception point(s) respectively as follows.
CSI-RS based selection of UL CoMP reception point(s):
This CSI-RS based selection scheme introduces less uplink overhead.  Possible specification impacts for CSI-RS based selection scheme are listed as follows.
1. RRM measurement set configuration => RRC configuration? (RAN1, RAN2)
To avoid excessive measurements at UE side, RRM measurement set configuration is needed in this selection scheme.  The measurement set should be always larger than the CoMP RP set (either DL or UL) so that UE can feedback enough measurement results to eNB for the selection of CoMP reception point(s).
2. CSI-RS configuration => RRC configuration? (RAN1, RAN2)
In Rel-11 CoMP, there are two possible ways for CSI-RS configuration – multiple points share one CSI-RS configuration; each point uses one CSI-RS configuration, which is preferred in our views.
3. Determination of CSI-RS configuration for eNB => RRC configuration? (RAN1, RAN2)
Because eNB has larger transmission power than low-power RRHs in CoMP scenario 3 and 4, without this information, UE is not able to estimate the uplink pathloss from different points correctly based on CSI-RS measurements.
4. Measurement feedback => CSI feedback type? (RAN1)
New feedback type may be required in this measurement scheme.  After measurements at UE side, UE needs to feedback the measurement results in an efficient way for both DL CoMP TP set and UL CoMP RP set.
SRS based measurement scheme for the selection of UL CoMP reception point(s):
SRS based measurement scheme introduce less specification efforts.  Possible specification impacts for SRS based measurement scheme are listed as follows.
1. SRS transmission => SRS configuration, uplink power control (RAN1)
There are two problems.  First, how large the transmission bandwidth of one SRS should be.  For better reference, the transmission bandwidth of SRS should be larger so that it can provide enough information about the whole channel but it reduces the transmission distance of SRS due to limited transmission power of UE.  Second, how large the transmission power of SRS should be.  Without reference point, power control for SRS transmission requires specification changes.
2. SRS orthogonality => SRS design (RAN1)
Since UE is mobile, UL CoMP reception point(s) may change with time.  SRS transmission for measurements to trigger such point switching may be frequent.  Current design of SRS does not take this into consideration.  To reduce the overhead of REs, orthogonality of SRS may need to be enhanced.
Though SRS-based method seems a good way from the perspective of specification efforts, final decision should be jointly considered with DL CoMP.
2.2 Maintenance of Uplink Transmission Timing Advance
Unlike DL CoMP, how to maintain the uplink transmission timing advance is another important problem to be considered in UL CoMP.  In 3GPP TR 36.819, two UL CoMP receiving schemes are considered, JR and CS/CB.  Depending on different receiving schemes, requirements of uplink transmission timing advance may be different.
Joint Reception (JR):
For JR, there may be problem in CoMP Scenario 3 and 4 because the round trip delay from the UE to an eNB and a low-power RRH may be different.  One way to solve this problem is to make UE transmit signals with Tx power targeted to the nearest point and let pathloss to absorb possible interference to further points.  For a macrocell size with 1000 meters or less, the largest timing advance difference between macro-eNB and RRHs is about 6.67 μs so cyclic prefix and pathloss should be able to absorb most of interference level and timing advance maintenance can be done by Rel-10 mechanism.  A macrocell size with radius larger than 1000 meters is rare in urban areas where low-power RRH deployments are more common.
Coordinated Scheduling (CS)/ Coordinated Beamforming (CB):
For CS/CB, there is only one uplink CoMP reception point for the UE so it only needs to know the uplink transmition timing advance to the uplink CoMP reception point.  Existing timing advance maintenance mechanism (either through MAC CE or through RACH response) in Rel-10 can already support so there is no specification change needed in our views.
2.3 Uplink Power Control
Depending on the number of reception points, required specification changes in uplink power control varies.  We try to discuss possible specification impacts to support uplink power control in different UL CoMP schemes are discussed separately.
Joint Reception (JR):

For JR, there may be problem in CoMP Scenario 3 and 4 because low-power RRHs have smaller coverage size, compared to that of macro-eNB, and the distance from the UE to each CoMP reception point may be very different.  Therefore, additional specification efforts may be required to support JR.
1. Determination of the UL CoMP reception point for pathloss estimation in power control equation => power control command? (RAN1)
2. Power control schemes for different physical channels to different UL CoMP reception points => power control command and power control equations? (RAN1)
Coordinated Scheduling (CS)/ Coordinated Beamforming (CB):

For CS/CB, we only need to consider how to estimate the pathloss in power control equations when the UL CoMP reception point is different from DL CoMP transmission point(s).  Therefore, one specification change may be required.
1. Determination of the UL CoMP reception point for pathloss estimation in power control equation => power control command? (RAN1)


3. Conclusion

In this document, possible specification impacts are discussed in three aspects – selection of UL CoMP reception point, maintenance of uplink transmission timing advance and uplink power control.  Based on the discussion, we propose:
Proposal #1:  Considering the specification efforts, point selection method for UL CoMP is suggested to be jointly considered with DL CoMP.
Proposal #2: Considering the use case and performance gain, JR should be prioritized in UL CoMP.






