3GPP TSG RAN WG1 meeting #68bis





 



 R1-121027
Jeju, Korea, March 26-30, 2012
Agenda Item:
7.5.6.1.1
Source:
Ericsson
Title:
Summary of email discussion: [68-08] Details of RRC configuration for UL DMRS sequence and CS hopping
Document for:
Discussion and decision 
1 Introduction

As concluded during RAN1#68 meeting, discussion on DMRS RRC configuration continues through email until RAN1#68bis meeting [1]. The following options are considered:
Alt 1: 

· A RRC configuration includes the following RRC defined UE specific parameters, {NIDBSI, SSBSI, cinitCSH}.

· NIDBSI (0 to 503) and DSSBSI  substitute NIDCELL and DSS in the group number (u) and sequence index (v) generation formulas (including SH and SGH initialization)

· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))
Alt 2: 

· A UE is configured with a virtual cell ID, which is used to derive base sequence as well as CS hopping.

It was later clarified by Alt.2 proponents that DSS is not included in the equations for DMRS generation, with this alternative. 

Possible support of dynamic signaling of configurations was not considered for the email discussion. According to the Chairman notes, aspects to be considered for deciding on these alternatives can include:

• Avoidance of consistent collision

• Complexity and performance impact 

• Signaling overhead

• Support orthogonality with legacy UEs

• Network management 

The email discussion was extensive, with several companies contributing and about 100 emails on the RAN1 reflector. This contribution summarizes the main points raised during the discussion. Since it was acknowledged by all companies that Alt.2 is a special case of Alt.1, the following comparison is focused only on the application scenarios enabled by Alt.1 and not possible with Alt.2.
2 Supported configurations
Let (X,Y) be respectively the BSI and CSH pattern initialization assigned to a given UE. With Alt.2, for each CSH index only a single BSI may be indexed. The consequence is that independent assignment of BSI and CSH is not possible with Alt.2. This is reflected by the fact that Alt.2 is only able to index DMRS parameters of the type (X,X).

On the contrary, Alt.1 is able to indicate all legacy combinations (X,X) plus arbitrarily decoupled assignments of BSI and CSH of the type (X,Y).

It was agreed that the main reasons for DMRS enhancements are area splitting gains (by interference randomization for not necessarily coordinated DMRS) and inter-cell DMRS orthogonality. The latter may be achieved by CS and/or OCC. Interference randomization may be achieved (with decreasing effectiveness) with SGH, semi-orthogonality for different BSI, and CSH. Table 1 summarizes the supported configurations:
	Config.:
	Supported by Alt.2?
(Alt.1 supports all configurations)
	(BSIUEA,CSHUEA), (BSIUEB,CSHUEB)
	Supported orthogonality:
	Supported interference randomization:
	Area splitting gain?

	1a
	Yes
	(A,A),(A,A)
	CS (same BW)
	SGH
	No

	1b
	Yes
	(A,A),(A,A)
	OCC (any BW)
	No
	No

	2
	No
	(A,A),(B,A)
	OCC (any BW)
	Different BSI
	Yes

	3
	No
	(A,A),(A,B)
	CS (same BW)
	Different CSH
	Yes


Table 1: Summary of DMRS configurations.
3 Application Scenarios

Orthogonality by Alt.2 (1a,1b) requires coordination of scheduling over the coordination area, in order to separate UEs by CS/OCC (1a) or OCC (1b). Such a requirement implies increased scheduling complexity, compared to per-cell independent dynamic scheduling, because of CS/OCC coordination over the whole coordination area. Furthermore, dynamic scheduling coordination is not feasible for CoMP deployments with non-negligible latency in the backhaul or processing.

Additionally, configuration 1a implies that UEs potentially interfering each other are scheduled over the same BW. Some companies considered such a constraint unacceptable for a practical deployment. 
It was observed that Config.3 with Alt.1 also requires careful assignment of CS in order to avoid collisions.

Some example applications supported by Alt.1 (and not by Alt.2) with Config.2 and not by Alt.2 are shown in Figure 1-3.
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Figure 1: Inter-cell orthogonality by OCC in combination with area splitting gain.
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Figure 2: Inter-cell orthogonality by OCC in combination with area splitting gain and MU-MIMO.
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Figure 3: Inter-cell orthogonality by OCC in combination with area splitting gain and pseudo-orthogonality (slot-based).
4 Comparison of Alternatives

It was unfortunately impossible to agree during the email discussion on a short comparison of the alternatives in terms of 
· Avoidance of consistent collision
· Complexity
· Performance impact.
Considerations from sections 2 and 3 should be taken into account when comparing the alternatives according to the above bullets. 
It was however at least possible to agree on the following comparisons:
· Network management
[Alt.1] Area splitting gain and inter-cell orthogonality with equal or unequal bandwidth allocation are simultaneously supported. Slot-level randomization is lost due to disabling SGH in case of unequal bandwidth allocation (as in Rel-10). Semi-orthogonality by different BSI is still present.
Conf.3 only provided from Alt.1 requires careful scheduling with nDMRS(2) to avoid collision for Alt.1.
[Alt.2] Support for either inter-cell orthogonality with equal bandwidth allocation or for area-splitting with slot-by-slot randomization (as in Rel-8). 

· Signaling overhead
[Alt.1] 2 RRC parameters modified from cell-specific to UE-specific. One additional UE-specific parameter (CSH initialization).
[Alt.2] 1 RRC parameter modified from cell-specific to UE specific. Some proposal includes redefinition of n_DMRS(1) as UE-specific parameter.
Note: in case overhead is considered an issue, UE-specific RRC parameters may be initialized to cell-specific legacy values.

· Support orthogonality with legacy UEs
[Alt.1] possible by matching the same cell-ID and ss. It is possible to assign different BSI to orthogonal UEs.
[Alt.2] possible by employing a virtual cell-ID only with Conf.1a/1b. When ss is set 0 for legacy UEs, there is no difference between Alt.2 and Alt.1 on this point. When ss is not set 0 for legacy UEs, the PUSCH shift pattern equation has to be modified for supporting orthogonality with legacy UEs.
Regarding the effect of losing slot-level interference randomization, simulation results from previous contributions show a marginal loss even in particularly challenging interference scenarios [2].

One company proposed switching between different configuration modes with Alt.2 (or Alt.1 with reduced set of parameters {floor(NIDcell / 30) = group-hopping pattern index, DSS}) and configuration mode signaling indicating whether the UE-specific parameters applies to either or both base sequence and CS hopping pattern (otherwise Rel-10 value is used), in order to improve the performance-signaling trade-off.
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